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1. Introduction 
 

According to data from the 28 European countries included in the FACESMAP1 national 

reports (Živojinović et al., 2015), 60% of the forest area in Europe is privately owned. A 

significant part of this private forest ownership is highly fragmented with 60% of the owners 

owning less than one hectare (Schmithüsen and Hirsch, 2010). The very small size of these 

properties creates a multitude of difficulties in mobilizing wood (landlocked plots, high 

operating costs...) (Pezdevšek Malovrh et al., 2017; Orazio et al., 2017; Rauch and Gronalt, 

2005; Stern et al., 2013). This results in difficult forest management (Lawrence, 2018; Weiss 

et al., 2012) and sometimes even total absence (Petucco et al., 2015), which leads to under-

exploitation of timber compared to organic production (Levers et al., 2014). Thus, current forest 

policies place this under-exploited resource at the heart of their concerns because of its potential 

positive impact on climate change (notably through carbon storage in wood products and 

substitution of fossil fuels) (Geng et al., 2017; Nabuurs et al., 2013). In the long term, they also 

advocate a sustainable increase in wood harvesting from current levels (European Commission, 

2018; Nabuurs et al., 2007), including priority action in fragmented private forests that hold a 

large part of the under-exploited resource (Colin and Thivolle-Cazat, 2016; Wilnhammer et al., 

2012). Thus, in order to involve the owners of fragmented private forests in sustainable forest 

management approaches aimed at mobilizing wood, European countries have implemented 

numerous measures that result in financial incentives, regulatory and legal frameworks, 

cooperatives of owners, financing and material inputs, technical and governance interventions, 

etc. (Lawrence, 2018, Orazio et al., 2017). However, there is no doubt that these measures and 

all the efforts that have been associated with them for many years have not fully resolved the 

problems of wood mobilization in the in fragmented private forests (UNECE-FAO, 2020; 

Forest Europe, 2015). These failures could be explained by the introduction of measures that 

do not take into account the different types of forest owners (Pezdevšek Malovrh et al., 2015; 

Weiss et al., 2019).  

                                                 
1 COST Action FP1201 FACESMAP on “Forest Land Ownership Change in Europe: Significance for Management and Policy” 

(2012–2016) Country Reports, including the following countries: Austria (AT), Bosnia and Herzegovina (BA), Belgium (BE), 
Bulgaria (BG), Switzerland (CH), Czech Republic (CZ), Germany (DE), Estonia (EE), Greece (EL), Spain (ES), Finland (FI), France 
(FR), Croatia (HR), Hungary (HU), Ireland (IE), Lithuania (LT), Latvia (LV), FYR Macedonia (MK), Norway (NO), Poland (PL), 
Portugal (PT), Romania (RO), Serbia (RS), Slovenia (SI), Slovakia (SK), Sweden (SE), Turkey (TR), United Kingdom (UK). Website: 
http://facesmap.boku.ac.at/.  

 



It should be noted that policy-makers and the forest sector have expressed great concern about 

fragmented private forests, particularly because of their low intensity of forest management and 

high diversity of ownership (Lawrence, 2018; Pezdevšek Malovrh et al., 2017). It has become 

necessary to classify these owners according to their current or expected management behavior 

(Ficko et al., 2019). Thus, researchers then began to develop typologies of private forest owners 

(PFO), also known as typologies of Non-Industrial Private Forest (NIPF) owners (Harrison et 

al., 2002). Ficko et al. (2019) conducted an analysis of the methods and uses of the different 

types of owners developed from 1985 to 2015 in Europe and show the diversity of existing 

forest owner typologies. Out of the 124 labels identified, private forest owners were most often 

referred to as multiobjective, recreationists, investor, indifferent and conservationists. These 

typologies are primarily based on owners' objectives (Ficko et al., 2019), but others are based 

on the current behavior of NIPF owners regarding management processes (Novais and Canadas, 

2010), or sometimes on structural factors (Hogl et al., 2005) or on mixed or multidimensional 

attributes (Hujala et al., 2013; Lidestav, 2010; Selter et al., 2009). To design these typologies, 

many methods have been used in the literature. First of all, design methods are mainly 

quantitative, using ad hoc data and cluster analysis (e.g. Ficko and Boncina, 2013; Kumer and 

Štrumbelj, 2017; Kuuluvainen et al. 1996; Novais and Canadas, 2010; Serbruyns and Luyssaert, 

2006), sometimes qualitative using individual interviews (e.g. Hugosson and Ingermarson, 

2004; Hujala et al., 2007; Nichiforel and Schanz, 2011; Stanislovaitis et al. 2015) or rarely 

mixed using a combination of both (e.g. Van Herzele and Van Gossum, 2008). In addition, the 

classification method can be inductive or deductive (Boon et al., 2004; Emtage et al., 2007). In 

a recent study, Von Willert and Krott (2019), proposes a new "IT - based activating of forest 

owners" approach which aims at engaging owners through communication technologies. It 

should be noted that the purpose of many typologies was to provide detailed guidance to policy 

makers and practitioners in the design of policy instruments (Ficko et al., 2019). The literature 

on ownership typologies makes the assumption that each of the identified ownership types is 

likely to accept or reject various policy instruments depending on its motivations and objectives 

(Urquhart and Courtney, 2011). Danley (2019) shows that the benefits of designing different 

policy instruments for different types of owners may be limited. He indicates that owners may 

reject and not use policy instruments that are nevertheless designed and adapted to precisely 

meet their objectives. We therefore conclude that for all reviewed typologies, NIPF owners are 

the future users of the designed policy instruments but they are not considered explicitly like 

this in all classification methods. We suggest that user-centered design processes, based on a 

solid understanding of the intended users and summarized by the citation "knowing your user" 

(Holden et al., 2017) would be more appropriate to the objective of increasing the impact of 

forest policy on owners’ behavior. Norman (2002) indicates that this process is a philosophy 

based on user needs and interests, with an emphasis on developing usable and understandable 

products and services. This process includes a central tool for knowing future users, which is 

the persona method (Nielsen, 2004). The principle of this method is to design a product or 

service for each persona identified in order to satisfy all the likely users they represent (Cooper, 

1999). According to Miaskiewicz and Kozar (2011), they help to put into practice the 

fundamental principle of user-centered design: "Get to know the user, because he or she is not 

you". Then, our research question is the following: Can the persona method, adapted to NIPF 

owner typologies design, improve the design of policy instruments for better acceptance, 

adoption and use by owners? In this study, although we will not be able to fully answer the 

question, we will provide first answers by developing the persona method to the design of NIPF 

owner typologies, using and adapting Adlin and Pruitt’s methodology (2010) “The Essential 

Persona Lifecycle: Your Guide to Building and Using Personas”. The Vosges territory (Eastern 

France) has been chosen to prototype the method. After presenting the theoretical aspects of 

the persona method, a further section will present more accurately the context, and why this 



territory is a good candidate to implement such a methodology based on collective knowledge 

shared between actors of forest management and policy. Then, in a later section, we will 

propose our general research method inspired by Adlin and Pruitt (2010) focusing on the first 

two stages of this study, fully concerned with the design of personas. Next, we will present our 

results regarding the types of personas and their composition. Finally, in a discussion section, 

we will deepen our methodological contributions related to our adaptation of the persona 

method to the forest sector, as well as our first contributions to improve the wood mobilization 

in the NIPF, we will also discuss the limitations of our study before concluding by further 

research perspectives. 

 

2. Theoretical framework 

2.1 User-Centered Design (UCD) 

2.1.1 Definition and various currents 

The design of new products and services must respond precisely to the needs and expectations 

of users in order to achieve maximum success (Von Hippel, 2001). The literature indicates that 

it is essential to design products and services that meet users’ needs and expectations in order 

to facilitate user ownership (Nielsen, 1994). This is achieved through user-centered design, 

which takes users and their needs into account throughout the design process (Nielsen, 1994). 

This approach places the user and the task he has to accomplish at the center of the design 

process (Mayhew, 1999). Various currents of user-centered design have developed over the last 

few decades. The main ones are user innovation (Von Hippel 1986), participatory design 

(Muller and Kuhn, 1993), emotional design (Norman, 2004; Crossley, 2003), user experience 

(Miller, 2005), contextual design (Beyer and Holtzblatt, 1998), interaction design (Moggridge, 

2007). All these approaches share the common goal of trying to integrate user uses into the 

design process (Von Hippel, 2001). Use is defined as "the fruit of individual (habits) and 

collective (customs) experiences and beliefs in frameworks of action other than those 

immediately given in the observation situation" (Maline et al., 1994). It includes practices, but 

also opinions, representations and the meaning that the user gives to the product when 

interacting with it (Hugrel and Thomazeau, 2000). 

2.1.2 The main applications in the forestry sector 

In the forestry sector, user-centered design has been little applied (Weiss et al., 2020a). 

However, Weiss et al. (2020b) indicate that greater attention to users is needed in both 

commercial and non-commercial uses of forests. Indeed, a few existing studies show the 

importance of end-user and public knowledge and perceptions for industrial strategies and 

forest policies (Stern et al., 2018; Toivonen and Kowalkowski, 2019). Among these main 

studies, Troncoso et al. (2007) conducted a study to design a technological innovation taking 

into account users' views to reduce the use of traditional biomass fuels to combat the health 

effects of indoor air pollution. Lindgaard Christensen et al. (2011) in their study on models and 

collaborators of innovation in the primary sector indicates that firms that deliver directly to end-

users are more likely to be innovative than those that deliver to the processing or wholesale 

links in the value chain. Klenk and Wyatt (2015) in their study on the design and management 

of multi-stakeholder research networks indicates that producers and users need to co-construct 

solutions to foster innovation to address the challenges facing the forest sector. Thiger et al. 

(2017) proposed a product innovation to address the problems and needs related to the use of 

wood products by builders in construction projects. This product innovation based on empathic 



design is based on the understanding that users of a wood product have needs that may only 

become apparent when a product is used. Overall, the forest-related literature calls for stronger 

stakeholder participation and user orientation in future research projects (Feliciano et al., 2019). 

2.2 Persona method 

 

2.2.1 Definition and advantages compared to User-Centered Design Methods 

 
As mentioned in the introduction, the UCD includes a central tool for identifying and 

understanding future users, which is the persona method (Nielsen, 2004). This method was 

proposed in 1999 by Cooper, who questioned the notion of the user. He states that "referring to 

a person too generically leads designers to imagine products, services and systems that, when 

designed for the many, are ultimately unsuitable for anyone". This method suggests thinking 

about designing a product or service with a specific user, near-real person, with special features, 

a typical face and a distinctive name (Cooper, 1999). Personas promote user-centered design 

and enhance creativity in the design process (Brangier et al., 2011). As descriptive models of 

archetypal users, they are a generalization of the goals, motivations and behaviors of many 

individuals (Marshall et al., 2015). Other authors extend this definition and propose to consider 

personas as fictitious persons representing the needs, requirements, goals and personal 

characteristics of a group of users (Cooper, 1999; Pruitt and Adlin, 2006). Thanks to its 

evocative potential, the persona method makes it possible to reflect on the characteristics of 

products or services that could correspond to the expectations of current or future users 

(Chapman et al., 2008). It is precisely this evocative potential that distinguishes personas from 

other methods with which they can be articulated: “The critical difference between personas 

and scenarios or task analysis is that the latter methods are not generative. Scenarios and tasks 

tend to capture key properties of specific situations. However, they do not enable designers to 

think about new situations" (Matthews et al., 2011). In addition, personas differ from another 

method, the Thought Aloud (TA) protocol (Lewis, 1982), which aims to gain an in-depth 

understanding of user behavior in tasks, as personas also allow for the design of use scenarios 

by creating empathy (Miaskiewicz and Kozar, 2011). Finally, there are other useful models that 

can be used as tools for the interaction designer, such as workflow models and physical models, 

but Cooper et al. (2007) found that personas are the strongest, and that it is possible to integrate 

the best of other modelling techniques into a persona. 
 
2.2.2 Methods for designing personas and their application 

 
In the literature, there are many methods for designing personas. In this section, we will present 

several methods with their context of application to show the diversity of use of personas. 

Cooper et al. (2007) propose seven steps for designing personas applied to digital technology. 

Adlin and Pruitt (2010) in “The Essential Persona Lifecycle: Your Guide to Building and Using 

Personas” propose five phases for designing personas in an internal company approach. Vincent 

and Blandford (2014) propose an eight-step method for developing and testing a rigorous and 

empirical persona building process for interactive medical device developers. Holden et al. 

(2017) propose a ten-step process for the development and use of personas by designers in 

health and healthcare. Jung et al. (2017) propose five steps for generating personas using real-

time data from social media (Automatic Generation of Personas). Carey et al. (2019) propose a 

method based on one-on-one interviews to develop and test environmental personas as design 

tools. Stevenson and Mattson (2019) recently proposed to increase the accuracy of personas by 

creating a computerized persona generator. The method was applied to define representative 

personas for motorcycle taxi drivers in Brazil. 



3. Study context and area 

 
In France, forest policies are introducing the law of the future for agriculture, food and forestry 

(LAAAF) in 2014. This law responds to the need for a change in forestry policy and the 

development of the timber sector to meet international challenges (combat against climate 

change, sustainable development, etc.). To implement this law, the French government created 

the National Forest and Wood Program 2016-2026 (PNFB) in 2016, which sets the orientations 

and the four main objectives of forestry policy for a ten-year period. Under this Program, a 

target is set to increase wood mobilization by 12 million m3 per year by 2026, with priority 

action in poorly managed private forests and those without sustainable management documents. 

According to Colin and Thivolle-Cazat (2016), it is precisely these properties that can provide 

additional resource, as public forests as well as managed large private forests are fully harvested 

under sustainable management. Indeed, it should be noted that 75% of French forests are 

privately owned and belong to 3.5 million owners (CNPF, 2015), 2 million of which own less 

than one hectare. Thus, a significant part of this private forest is highly fragmented (NIPF) and 

many owners are not involved in sustainable forest management approaches contributing to 

wood industrial resource. Our study is part of this context and will attempt to provide solutions 

to policy makers including the design of the personas of NIPF owners. As mentioned in the 

introduction, we will develop our prototype of the persona method in the Vosges department 

(Eastern France). Vosges hosts a huge diversity of forest ownerships. It is composed of diverse 

forests (hardwood and softwood, mountains and lowlands, plantations and semi-natural forests, 

public and private). Indeed, this department is covered by about 290000 hectares of forests and 

48% of wooded areas, making it the third most wooded department in France (IGN, 2018). This 

forest (surface area) is composed of 55% deciduous trees (mainly sessile and pedunculate oaks 

and common beeches) and 45% conifers (common spruce and pectinated firs) (IGN, 2013). The 

annual harvest in this department is approximately 1.2 million m3: 640,000 m3 of softwood, 

160,000 m3 of hardwood and 400,000 m3 of industrial and energy wood (Agreste, 2015). We 

chose this department as the target area because it is an interesting prototype for several reasons:  

• In this area, there are clear local policies in favor of the development of the forest 

bioeconomy that are fully in line with national objectives about wood mobilization 

(DRAAF Grand-Est and Fibois, 2019; Peyron, 2016).  

• We can empower a wide range of local forest stakeholders to co-construct and improve 

our method. Indeed, a complete set of actors (public and private forest managers, wood 

industries, hunters, local agencies of public institutions, etc.) are working for the 

development of the bioeconomy in this territory (DRAAF Grand-Est and Fibois, 2019). 

• This department represents well the situation of the European private forest with a 

diversity of forests, owners and also a strong fragmentation of the private forest which 

represents about 113,000 hectares (IGN, 2013) for 48623 owners, of which about 

44,000 own less than 4 hectares and 34,000 less than 1 hectare (CRPF, 2006). We 

suppose that this territory will allow us to have a first research study that is fairly 

representative of the NIPF in Europe. 

4. Research method 

Following our literature review on methods for designing personas presented in Section 2., we 

chose to adapt the method of “The Essential Persona Lifecycle: Your Guide to Building and 

Using Personas” by Adlin and Pruitt (2010) to design NIPF owner typologies. We chose to use 

this method because it is one of the only ones that clearly describes each step in the process of 

creating personas, their use throughout a research study, and finally their implementation 



through concrete examples from real-life experiences (Vincent and Blandford, 2014). This 

method includes five phases:  

1) Family Planning, to identify the problems you are trying to solve 

2) Conception and Gestation, to organize the hypothesis and design the personas 

3) Birth and Maturation, to create a communication campaign for the personas 

4) Adulthood, to use the personas specifically to help you design, develop, evaluate, and 

launch your product 

5) Life achievement and retirement, to measure the success of the persona creation effort 

and create a plan for reusing or retiring the personas.  

In our study, in accordance with our objectives, we will focus on phase 2 "Conception and 

Gestation" which is the step of designing the personas as part of the complete process of Adlin 

and Pruitt (2010). However, we will present our method from the "Family Planning" phase that 

we carried out before conception and gestation (for this phase the results will not be presented, 

this is not the purpose of the paper). 

 

4.1 Family planning 

 

In the "family planning" phase, it is necessary to determine which problems need to be solved 

and with which materials (data sources, actors, etc.). In this section we present our research 

method adapted from the steps of Adlin and Pruitt (2010): 

1st step: Define the objectives. The objectives of this study were defined upstream with the 

study partner organizations during the construction of the research project. 

2nd step: Set up a design team. In order to set up our design team, we carried out a Strategic 

Analysis (SA). We based ourselves on studies by Marques et al. (2020), Reed et al. (2009) and 

Wang and Aenis (2019). SA helps to understand which stakeholders are interested in a project, 

what their needs and relationships are, so that the whole group can participate effectively in 

decision-making (Wang and Aenis, 2019). In our study, SA enabled us to identify, understand 

and analyze stakeholders in order to build our design team to design our personas. In Table 1, 

we show the composition of our persona design team. We built a team with a wide range of 

stakeholders who share different opinions and practices because we wanted to bring together a 

lot of knowledge and skills to design our personas. In addition, it should be noted that we have 

integrated into this design team owners' representatives (heads of associations, cooperatives, 

syndicates, etc.) who are acquainted with all types of owners, allowing us to have very diverse 

representations. 

 

Table 1 

Our design team  

 
Stakeholder Quantity 

Advisory organization for NIPF owners 2 

Elected representative (deputy of a town hall) 2 

Environmental Association 1 

Forest owners syndicate 1 

Forestry Project Territory Animator 1 

Forestry School 1 

Hunting association 1 

Industry 1 

Private forest managers 2 

Public institution 4 

Research and development department 1 

Research Laboratory 1 



 

3rd step: Create an action plan with objectives, interests and a timeline for the design team. We 

developed a comprehensive action plan during the construction of the research project that 

follows the five phases of “The Essential Persona Lifecycle: Your Guide to Building and Using 

Personas”. 

4th step: Identify data sources that will assist in the design of personas. To identify data sources, 

we conducted a literature review based largely on the study by Ficko et al. (2019). In addition, 

we have also carried out literature reviews at the French level and in the Vosges department. 

We identified the existing owner typologies, the variables that characterize them, etc. 

 

4.2 The conception and gestation 

 

Once the "family planning" phase was finished, we were able to carry out the main phase related 

to the purpose of this paper, "conception and gestation". According to Adlin and Pruitt (2010), 

this phase is the beginning of the creation of personas. During this phase, it is necessary to 

organize the hypothesis and to transform the data into information and the information into 

personas. This is the phase in which data is used to create attractive representations of individual 

users that the design team can use for planning, design and development. To carry out this 

phase, we have adapted the six steps recommended by Adlin and Pruitt (2010) as follows: 

1st step: Identify the categories of personas (make assumptions about the types of personas). In 

this first step, the design team identified the categories of NIPF owners in our target area who:  

• own less than 25 hectares2  

• are not involved in sustainable forest management approaches.  

2nd step: Skeletons creation. Skeletons are very brief (usually bulleted) lists of distinctive data 

points for each subcategory identified. Skeletons help the design team move from thinking 

about user categories to focusing on specific details. In this step, the design team created 

skeletons of the identified categories of personas. To help the design team create skeletons, the 

authors proposed a blank persona (blank sheet) based on scientific literature and research 

hypothesis to propose a composition of personas adapted to the objectives of the study (this 

blank persona was proposed only to help the design team create skeletons, the design team 

could modify and validate this blank persona). Here is its composition in four parts (Appendix 

A): 

1) The identity of the owner, which is divided into three sub-parts:  

• the name of the persona who will make it unique, identifiable and memorable 

(Cooper, 1999) 

• the owner's objectives related to her ownership to facilitate product and 

service design decisions (Adlin and Pruitt, 2010) 

• a brief summary of the owner's identity to give the impression that the 

persona actually exists. For this purpose, personal data (attitudes, 

motivations, needs, etc.) and biographical data (personal experience, life 

story, etc.) are used (Cooper, 1999; Goodwin, 2009). 

This part has been proposed because, from a methodological point of view, the analysis 

of the identity of personas makes them credible, easily memorable and humane (Nielsen, 

2002). 

                                                 
2 In France, properties of less than 25 hectares are considered as small private forests (Elyakime et al., 2015) 
because all properties larger than 25 hectares must have a Simple Management Plan (Sustainable Management 
Document) and are therefore theoretically managed (Colin and Thivolle-Cazat, 2016). 
 



2) Property information: Characteristic variables. For this part, the design team will 

need to define characteristic variables to represent and differentiate NIPF owners in 

the target territory. This part has been proposed because personas are based on 

variable assumptions that allow for the identification and differentiation of user 

types based on their behaviors (Cooper et al., 2007). 

3) Part with the analysis of the behaviors, current uses, needs and frustrations of NIPF 

owners, which are essential elements of the personas method (Cooper, 1999; 

Nielsen, 2002). Indeed, the analysis of user behaviors makes it possible to situate a 

future product or service in a global perspective according to the values and beliefs 

of the personas (Nielsen, 2002). And, the analysis of current usage provides 

information on the environment in which the future product or service will be used 

(Cooper, 1999). Analysis of user needs serves to remind stakeholders that their own 

needs are not necessarily those of the end user (Billestrup et al., 2014), thus 

facilitating the implementation of a design that focuses on the real needs of persona 

(Cooper, 1999). Through needs analysis, personas can reduce the gap between the 

perceived and actual goals of users (Pruitt and Adlin 2006). Frustration analysis 

helps to create more empathy for stakeholders (Rind, 2007), thus making it possible 

to anticipate some user reactions in order to predict their behaviors in future use 

scenarios (Goodwin, 2009).  

4) A SWOT matrix (Learned et al., 1969) (strengths, weaknesses, opportunities and 

threats) to analyze the internal (strengths and weaknesses) and external 

(opportunities and threats) environment of each persona for its wood mobilization. 

The matrix was proposed because it can be successfully applied as a participatory 

planning method, as it encourages discussion between members of a team (Pickton 

and Wright, 1998), the authors hypothesized that it would facilitate exchanges 

within the design team. In addition, it can guide discussion and interaction among 

experts, particularly when defining strategic priorities (Terrados et al., 2007). 

Finally, the authors also hypothesized that the SWOT matrix could lead to the 

emergence of coherent use scenarios (within the framework of step 3 of “The 

Essential Persona Lifecycle: Your Guide to Building and Using Personas”) 

according to the types of personas for the design of policy instruments. Indeed, in 

the literature, the SWOT matrix has been used in several studies to formulate 

scenarios in different contexts (e.g. Naghedi et al., 2020; Quiceno et al., 2019). 

3rd step: Process the data. In this step, the authors linked the identified skeletons to the data 

collected during the literature review conducted at the “family planning” phase. The authors 

compared the data from the scientific literature with the data from the design team to refine the 

objectives and segments (characteristic variables) based on the scientific literature. 

4th step: Prioritize the skeletons. Authors have skeletons, so the design team needs to assess the 

importance of each skeleton in achieving the main objective of the study. In this step, the design 

team has identified a subset of the skeletons that will become personas of the NIPF. 

5th step: Develop selected skeletons into personas. This step consists of enriching the skeletons 

to create personas by adding data, concrete and individualized details, and some narrative 

elements to give them personality and context. During this step, the design team enriched the 

skeletons defined in the previous steps.   

6th step: Validation of personas. Once the details have been added, it is important to verify that 

your final personas still reflect your data. During this step, the authors and the design team 

validate the personas together. 

 

 

 



5. Implementation, data collection and analysis 

 
5.1 Co-creation workshops  

 

For the implementation of the first two steps "Identify the categories of personas" and 

"Skeletons creation", we conducted two co-creation workshops with the design team 

(Schuurman et al., 2015). Co-creation aims to achieve mutually appreciated results that are the 

result of the active engagement of all stakeholders and users in a design process (Schnurr, 2017; 

Von Hippel and Oliveira, 2011). We chose to implement co-creation workshops because they 

allow for sharing and addressing different points of view and promote a better alignment of 

collective intent (DeFillippi and Roser, 2014; Lee et al., 2012). Thus, two co-creation 

workshops were conducted with the design team. The workshops lasted 3 hours with the same 

author as orchestrator3. The first workshop was conducted with a sample of six stakeholders 

who were acquainted with the NIPF (stakeholders who work daily with the NIPF owners) in 

the target territory. The second workshop was conducted with six other stakeholders who, this 

time, had more limited knowledge of the NIPF (none of the stakeholders were specialized in 

working with NIPF owners). These two workshops allowed us to obtain data from two very 

different perspectives on the NIPF. Then, for the implementation of steps three and four 

"process the data" and "prioritize the skeletons," we transcribed all of the sheets of paper (from 

both workshops) written by the design team into a word processor, keeping the written terms 

as they were (to the nearest word). The orchestrator's notes have also been transcribed in their 

entirety in the same folder. We were then able to concatenate all the notes collected in the two 

workshops to allow the authors to improve the skeletons and compare them with the literature. 

Finally, with the help of literature and other exchanges (telephone and e-mail) with the design 

team, the authors selected the most important and relevant skeletons from the two workshops 

for personas writing. 

 

5.2 Individual interviews 

 
For the implementation of the fifth step " Develop selected skeletons into personas ", we 

presented the results of the co-creation workshops in individual interviews. Indeed, we 

supplemented and enriched our priority skeletons from our co-creation workshops in six semi-

directive individual interviews (Savoie-Zajc, 1997; Nakashima, 1990). We chose the semi-

directive interview because it allows us to gather information in an open format (Giorgi, 1997) 

by guiding the interviewee towards a subject without imposing it. Our interviews allowed us to 

collect life stories and concrete examples from the interviewees (Lallemand et al., 2016). They 

were conducted with people from our design team who had not been invited to the co-creation 

workshops. The interviews all lasted between 1h05 and 1h40 and always met two conditions:  

- They took place on the premises of the actors interviewed  

- They were conducted by the same investigator (an author)  

Following the individual interviews, handwritten notes on the sheets of paper were transcribed 

into the same word processing file used for the co-creation workshop. The interviewer's notes 

containing the responses to the interview guide were also transcribed into the same file, 

respecting the exact words of the interviewees. Once all the data was transcribed, the authors 

integrated them into the skeletons. In this way, the authors enriched the skeletons to make them 

realistic by reflecting on the questions: What exactly do your field staff look like and how do 

                                                 
3 The orchestrator is an actor who orchestrates the whole network of actors. He plays an active role in the 
development of innovation and seeks to build trust between stakeholders and users in the network in order to 
stimulate goal-oriented collaboration (Nyström et al. 2014). 



they behave? What can they do or not do? The short sentences in the skeletons were 

supplemented with contextual elements, adding situations, actions, and events. The authors then 

had exchanges (telephone and e-mail) with the design team to finalize the first draft of the 

personas. 

 
5.3 The committee of validation and finalization of personas 

 

For the implementation of the sixth step "Validation of personas", we have set up a committee 

in charge of validating and finalizing the personas. This committee was composed of six people 

from our design team. Three people came from our first co-creation workshop and three others 

from the second co-creation workshop. Based on the same co-creation workshop methodology, 

it lasted 3 hours. The data collected was transcribed into the same word processing file as for 

the previous steps to obtain the final personas of the NIPF owners. 

 

6. Results 

 
6.1 Types of personas 

 

In this section, we will present the eight types of personas obtained, specifying their objective 

related to their property and indicating elements about their identity. 

 

The self-consumer of firewood  

The self-consumer of firewood is a landowner who collects his wood without any commercial 

objective but only by taking the volume necessary to meet his personal heating needs. The 

design team nicknamed him "the wood picker" because he only takes the stems, he wants 

without necessarily following silvicultural principles beneficial to his stand.  

 

The wealth curator 

The wealth curator generally obtained his property by inheritance. Aware of this acquisition, 

he is attached to his family property and has the will to keep it until the end of his life in memory 

of his family. Within these properties, the activity is often weak or absent due to a lack of 

knowledge of the forest by the owner, a fear of touching his family property and an undivided 

property. 

 

The rational investor 

The rational investor carries out timber felling in order to economically develop his property in 

the long term according to the principles of silviculture. He generally reconciles economic, 

environmental and social aspects in his forest. In addition, he manages his property in a 

sustainable manner by investing in renewal work, exploitation, etc.  

 

The opportunist  

The opportunist harvests timber without respecting good silvicultural practices, he only wants 

to make a maximum economic profit in the short term. He is selling his wood opportunistically 

to the buyer who offers him the highest price offer without worrying about his identity.  

 

The disinterested 

The disinterested has no interest in his property and therefore does not carry out any activity on 

it. In a co-creation workshop, one private forest manager said: "We must avoid wasting too 

much time with these owners, they are often indecisive and do not care about their property". 

Another private forest manager replied, "Yes, that's true. I think the reason may be due to 



several explanations: a physical distance from their property or a co-ownership situation or a 

lack of knowledge of forestry". 

 

The biodiversity conservator 

The biodiversity conservator wants to conserve plant and animal biodiversity on his property. 

Two cases can define this owner:  

• An active owner who develops appropriate habitats  

• An owner who does not carry out any intervention on his property and leaves nature to 

regulate itself.  

 

The recreational 

The recreational use their property for forest-related recreational activities such as walking, 

gathering... A particular case may define this owner when he uses his property for recreational 

hunting. One stakeholder stated: "These are owners who are generally active on their property 

to meet their recreational needs. They also often take care of the aesthetic, landscaping and 

sanitary aspects of their property". 

 

The non-knowledgeable 

The non-knowledgeable is an owner who has no knowledge of his property. During a co-

creation workshop, one stakeholder stated: "These owners are referenced in cadastral databases, 

very often they have inherited a very small parcel but are not aware of their property ownership 

or forget it over time because it means nothing to them". 

 

6.2 The composition of the personas 

 

The results of our composition of personas are organized in six parts presented below. On the 

one hand, the four parts proposed by the authors in section 4 have been validated by the design 

team. On the other hand, the design team proposed to add two other parts in the composition of 

the personas. To illustrate our results, Appendix B presents an example of a persona "Self-

consumer of firewood". 

 

6.2.1 The parts proposed by the authors and validated by the design team 

 

1) The identity of the owner  
The design team validated the part on the identity of the owner proposed by the authors. This 

part is composed of three sub-parts:  

• the name of the persona  

• the owner's objectives  

• a brief summary of the owner's identity  

 

2) Property information: The seven characteristic variables 
The design team validated this part. It is composed of the characteristic variables that allow to 

identify and compare owners. Our results consist of seven variables and their possible values 

that were defined by the design team (Table 2). In addition, a classification according to three 

states (rare, occasional and frequent) has been added, making it possible to precisely define the 

frequency of situations encountered for each persona. 

 

 

 

 



Table 2 

Our seven key variables and their possible values. 

 
Variables Possible values 

Area 

Less than 1 hectare 

From 1 to 4 hectares 

From 4 to 10 hectares 

From 10 to 25 hectares 

Distance between residence and property 

Less than 10 km 

From 10km to 100km 

+ more than 100km 

How to obtain your property 
Inheritance 

Purchase 

Action(s) carried out on the property (cuts, 

works...) 

Supported 

Alone 

Development(s) 
Runways, partitions 

Place of deposit 

Sustainable management document 
Yes 

No 

Landlocked property 
Yes 

No 

 

3) A part specific to the personas: behaviors, current uses, needs, and frustrations 
This part has been validated by the design team. The behaviors, current uses, needs, and 

frustrations of NIPF owners were identified and analyzed. The design team indicated the 

importance and novelty of these elements compared to a NIPF owner typologies. The team also 

noted the value of identifying and understanding these elements in order to improve the design 

of policy instruments. 

 

4) A SWOT matrix for its wood mobilization 
The SWOT matrix proposed by the authors was validated by the design team. This matrix is 

therefore included in the personas to analyze the strengths, weaknesses, opportunities and 

threats for the mobilization of owners' wood in order to develop use scenarios for the design of 

policy instruments. The design team indicated that this SWOT matrix was easy to read and 

would likely be very accessible to politicians and practitioners. 

 

6.2.2 Parts added by the design team 

 

1) Tips for communicating with the owner 
The design team proposed adding a section called "Tips for communicating with the owner" as 

they indicated that communication with the NIPF is an essential element for integrating them 

into sustainable forest management approaches aimed at wood mobilization. The design team 

clarified that communication should be an integral part of designing future use scenarios that 

will result in policy instruments. In addition, the design team even added a specificity in this 

section, a division with "to avoid" and "to do". They indicated that the "to avoid" advice was 

more important than the "to do" advice because if a mistake is made in communicating with the 

landowner, it is difficult to regain his trust. 

 
 
 
 



2) Ideas for use scenarios 
The design team proposed to add a section called "Ideas for use scenarios". The design team 

indicated that the solutions identified for each persona will provide precision for the design of 

policy instruments. In addition, she added that this part will make it easier to adapt future policy 

instruments to the solutions identified for each persona in order to meet policy, scientific and 

practical needs. 

 

7. Discussion 
 

7.1 The methodological contributions  

 

7.1.1 Qualitative implementation 

 

Firstly, our qualitative implementation seems to address one of the important success factors 

for wood mobilization in the NIPF. Indeed, the literature indicates difficulties in getting 

stakeholders to work together to design more effective policy instruments (Lawrence, 2018; 

Orazio et al., 2017). Thus, in our study, we propose an implementation where stakeholders 

collaborate to design a common discussion tool, the personas, which will then facilitate the 

design of policy instruments. Personas allow stakeholders to come together around common 

representations and thus promote communication around user needs (Long, 2009). We can 

assume that this characteristic of personas allows for an initial collaboration to design a 

common discussion tool and then to facilitate subsequent collaborations that would be more 

conflictual, especially for the design of policy instruments.  

Secondly, our implementation to design personas promotes co-creation, which in turn helps to 

build trusting relationships between stakeholders and target users (Dupont et al., 2019). Indeed, 

we have integrated in our workshops owners’ representatives with stakeholders, a relationship 

of trust has been created and could greatly facilitate the use of policy instruments (Lawrence, 

2018; Stern et al., 2013). Trust between owners and stakeholders is recognized as an important 

success factor for wood mobilization in the NIPF (UNECE-FAO, 2020). Forest owners tend to 

trust people with whom they deal persistently over time, on the basis of common interests and 

with whom they have a positive experience (Hujala and Tikkanen, 2008; Stoettner and Ní 

Dhubháin, 2019). Thus, we will need to be vigilant in our user-centered design process to 

properly develop trusting relationships between owners and stakeholders over time with co-

creation steps that bring together common interests and create positive experiences such as the 

design of our personas. 

 

7.1.2 The six parts that compose the personas 

 

The six parts that compose the persona can provide methodological guidance for the future 

design of NIPF owner typologies. In our first part, " The identity of the owner ", we find the 

same information as in existing NIPF owner typologies, particularly for those that are made 

with the owner's purpose in mind (Ficko et al., 2019). For the second part, "Property 

information: The seven characteristic variables", our seven characteristic variables are identical 

to those in the literature (e.g. Ficko and Boncina, 2013; Kumer and Štrumbelj, 2017; Weiss et 

al., 2019). However, the possible values and frequency states allow us to refine our 

identification and comparison of owners. The more precise these variables are, the more 

realistic the typologies can be, and this is what makes the strength of personas. Next, we have 

the part with the analysis of the behavior, current uses, needs, and frustrations of the owners. 

This part is characteristic of the persona method, it brings a strong added value to literature 

because it allows a better understanding of who the owners of NIPF are. Moreover, it will allow 



these elements to be taken into consideration throughout the process of designing policy 

instruments. Indeed, without accurate information on objectives, needs and motivations, it is 

difficult to design solutions (Carey et al., 2019). 

Next, the part "A SWOT matrix for its wood mobilization" will allow us to facilitate the 

implementation of use scenarios using strengths to eliminate and limit their weaknesses and 

also exploit opportunities to counter threats. Moreover, this matrix has already been used in the 

forestry sector to define strategies for wood mobilization (Rauch, 2007) or cooperation of forest 

owners (Blinn et al., 2007). In our case, and according to the feedback from our design team, 

this matrix could facilitate exchanges within the design team and the understanding of personas. 

For the "Tips for communicating with the owner" part, it discusses one of the success factors 

related to wood mobilization, which is the adaptation of oral communication from stakeholders 

to the owner (Lidestav and Berg Lejon, 2013; Von Willert and Krott, 2019). Indeed, the 

literature indicates that technical interaction may be more important for owners who are already 

motivated or organized (Asikainen and Routa, 2014). While for disinterested or conservative 

owners, communication based on information, advice and services is recommended, and not on 

the financial aspects (Górriz-Mifsud et al., 2019). This part will enable stakeholders to adapt 

oral communication with owners. Finally, the part "Ideas for use scenarios" allows to have 

initial ideas of scenarios of uses based on the content of the persona. These ideas for use 

scenarios give stakeholders the opportunity to immerse themselves in real-life situations 

experienced by owners (Miaskiewicz et al., 2008), and this immersion makes it possible to 

predict user behavior in different circumstances (Pruitt and Grudin 2003). It should be noted 

that Ficko et al. (2019) indicate that it is now preferable to try to predict the behavior of owners 

rather than work on actual situations. Perhaps personas can provide answers to the literature on 

this topic. These ideas for use scenarios will help to prepare future co-creation steps to design 

very practical policy instruments adapted to different types of owners, as recommended by 

Pezdevšek Malovrh et al. (2017). 

 

7.2 The personas method to contribute to a better use of policy instruments by the forest 

owners  

 

Our results show that our personas are similar to existing NIPF typologies. For example, our 

persona "The Self-Consumer of Firewood" resembles the " Household Foresters" described by 

Stanislovaitis et al. (2015), our persona "The recreational" has similar characteristics to 

Urquhart and Courtney's (2011) " Amenity Owner", and our persona "The Rational Investor" 

has similar characteristics to Bieling's (2004) "The Economically Interested". In this study, we 

did not seek to find new types of owners, but to identify and understand those who are the target 

of our study objective: the owners of NIPF in the Vosges department. This research work will 

then allow us to co-construct policy instruments by taking into account the specificities of the 

personas throughout the design process. It should be noted that the literature calls for reflection 

on the potential adoption of policy instruments by forest owners to increase wood mobilization 

(Lawrence, 2018). The acceptance, adoption, and use of policy instruments appears to be an 

important success factor in mobilizing wood in NIPF (Danley, 2019). Our study applies a user-

centered approach, which allows for greater acceptance, adoption and ownership of the 

innovation (Bobillier-Chaumon and Dubois, 2009; Terrade et al., 2009). One of the reasons 

personas improve the design of solutions is the empathy they create (Miaskiewicz and Kozar, 

2011). Empathy can be defined as the ability to recognize an emotion in others (Decety, 2002). 

It allows the design team to focus emotionally on the future users of the study throughout the 

design process (Miaskiewicz and Kozar, 2011) and also allows the design team to ask 

themselves to what extent the solution is acceptable and usable by the personas (Baxter and 

Courage, 2005). Thus, we sought to design our personas by creating empathy so that the design 



team develops an emotional understanding and identification with the NIPF owners. We 

introduced empathy by asking questions about NIPF owners in the design of the personas: Will 

they be able to benefit from policy instruments? Will they be able to use them easily and 

comfortably, not with frustration but with pleasure? "How would the “wealth curator” react to 

this? Or "The rational investor"?  

With empathy, it is no longer just a matter of reporting observable and measurable facts, but 

also of integrating the thoughts and feelings of users (Suri, 2001). Empathy thus allows 

personas to bring new elements to understand forest owners (needs, frustrations, etc.), it might 

be promising in the future to combine personas and their empathic capacity with other scientific 

methods (e.g. quantitative) that have been used for the design of owner typologies. 

 

7.3 Possibility of reproducing and adapting this method in other territories   

 

Our paper has been designed with the hypothesis that it will allow the reproduction and 

adaptation of our method of designing personas in other territories (in other French or European 

regions). But how to reproduce and adapt our method in different contexts and territories? 

Indeed, we know that territories are defined as complex evolutionary systems comprising many 

actors and different characteristic variables (Moine, 2006). In fact, one of the main questions 

that geographers ask themselves is to understand how space and location influence the practices 

and systems of actors (Agnew and Livingstone, 2011). Moreover, timber harvesting is a 

personal and cultural practice, which leads to difficulties in transferring solutions from one 

context to another (Rauch et al., 2015; Wippel and Becker, 2008). Despite these difficulties 

from the literature, we propose to use our experience to provide some important points that will 

allow us to validate our hypothesis regarding the reproduction and adaptation of the method in 

other territories.  

First of all, it will be necessary to gather a design team with diverse actors within the target 

territory with very different opinions and points of view (economic actors, those who defend 

the environment, others who value the recreational aspects in the forest, etc.) and who also have 

a different legal structure: public, private and other civil society actors. The aim is to take into 

account the different objectives of the stakeholders that compose the design team in order to 

identify and understand the owners of the NIPF without forgetting any elements.  

Secondly, we believe that the role of the researcher as orchestrator is very important specially 

to conduct the co-creation phases. Indeed, the researcher must ensure that all stakeholders speak 

and should not interpret what stakeholders say, but must ensure that the words expressed are 

accurately reflected. He will also have to manage conflicts between stakeholders in order to 

find a consensus, particularly in the drafting of personas.  

Finally, we suggest that researchers implementing this user-centered design process in the 

forestry sector work in collaboration with research institutions specializing in forestry science 

and user-centered research. A mutual contribution of two of these specialist institutions, as in 

our study, seems to be a good advantage and strength. 

 

7.4 Main limitations of this study 

 
First of all, from the point of view of the literature, our first limitation concerns two lacks in 

our composition of personas:  

• Our results do not contain information on the gender of the owners. However, several 

studies highlight the importance of gender in the context of wood harvesting behavior 

(Kuuluvainen et al., 2014; Lidestav and Berg Lejon, 2013). During implementation, the 

author who was a orchestrator and interviewer emphasized the importance of gender for 

the design team. However, the design team did not wish to differentiate gender in 



personas. Many stakeholders indicated that these personas could represent both men 

and women and that differentiation was not mandatory. However, we would like to 

explore this further, to test the assumption that adding gender to the NIPF owner 

personas can be relevant. 

• Our results do not contain information on the age of the owner. Yet the age of the owner 

appears to be important in management choices and harvesting decisions (Juutinen et 

al., 2020). Our design team did not include age in the results of the study because they 

considered that for the majority of personas, the influence of age was not strong enough 

(probably because owners they know are all quite old) and decisive in relation to other 

variables. 

We may wonder if our design team did not influence the choice not to consider age and gender 

in the design of our personas. We could ask ourselves whether the same research study, in the 

same territory, but with a different design team with, for example, people in marketing positions 

in forestry companies, sociologists or anthropologists would have incorporated these two 

elements in the personas.    

Finally, we wish to conclude this section with another limitation related to our design team. 

Even if it seems very operational because it is composed of many practitioners, we think that it 

still lacks policy makers. Indeed, the number of practitioners makes the persons very credible 

and very close to the reality on the ground, but the lack of policy makers could have negative 

consequences on the future design of policy instruments. Yet, we have four public institutions 

and two elected representatives but we think that we lack policy makers who represent the state 

authorities. These stakeholders would bring a political vision and knowledge to our research 

work to facilitate the design of policy instruments. In the future, we will have to expand our 

design team with more policy makers, otherwise our personas may not be effective. 

 

8. Conclusion and research perspectives 
 

Our main question was: Can the persona method, adapted to NIPF owner typologies design, 

improve the design of policy instruments for better acceptance and use by owners? Our study 

answered a first part of the question by providing methodological contributions as it showed 

that the persona method can be adapted to design NIPF owner typologies. In our target area, we 

consider owners as future users of policy instruments aimed at involving them more in 

sustainable forest management approaches aimed at wood mobilization. Actually, our personas 

have been designed to develop new policy instruments and improve existing ones to enable 

better acceptance and use by forest owners. Therefore, our first research perspective is the 

realization of the complete process of the "The Essential Persona Lifecycle: Your Guide to 

Building and Using Personas" by designing use scenarios to place our personas in real situations 

in order to design future policy instruments within our target territory. Our second research 

perspective focuses on how our persona design is suitable not only to meet forest bioeconomy 

policy (increasing wood harvesting) but all forest policies (biodiversity conservation, climate 

change adaptation and mitigation, etc.). We need to test if co-creation workshop more oriented 

to these policies would have been defined the same personas. Finally, as a result of this study, 

we believe that future research on NIPF typologies could be more effective by combining 

existing approaches (quantitative or qualitative) with the persona method to obtain information 

on their future users. This future research could also place researchers in the role of orchestrator 

in order to bring together forest sector stakeholders (who have divergent points of view) to 

achieve a common goal through co-creation. Researchers could then be at the origin of the 

development of more strengthened collaborations with practitioners and politicians to achieve 

greater effectiveness of ownership typologies for the design of policy instruments. 
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Appendix A: Blank Persona 

 

 

 
 

 

 
 

 

 

 

Objective(s) related to his property 

For its wood mobilization 

Behaviors / Current Uses

Needs Frustrations

Strengths Weaknesses 

Opportunities Threats 

Property information : Characteristic variables

Summary and storiesName



Appendix B: Persona "Self-consumer of firewood" 

 

 
 

For its wood mobilization 

Tips for communicating with the owner

Property information : Characteristic variables

Objective(s) related to his property 

Harvesting firewood for personal consumption

To avoid
The "lesson giver" approach. At first, do not give him any advice (silvicultural, operational...). He could close in on himself quite 

easily. Be present as a simple listener and get to know his property before you assert yourself in the discussion.

To do

• This owner must be met on the property (in the heart of his property).

• Prove your arguments by example (take him to managed plots to illustrate your point).

• Even if you feel that trust is building, this owner will remain difficult to advise, do not be frustrated. Try to inform them gently 

about the potential improvements for their population by making them aware of their future value and the importance of 
transmission. 

The self-consumer of firewood is a landowner who collects his wood 
without the objective of wood production it but only by taking the volume 

necessary to meet his personal heating needs. The name "the wood picker" 
can be attributed to him because his harvest is often compared to the

“picking”: he only takes the stems he wants without necessarily following 
silvicultural beneficial principles to his stand. 

The self-consumer of firewood "the wood 
picker"

Less than 1 hectare

From 1 to 4 hectares

From 4 to 10 hectares

From 10 to 25 hectares

Less than 10 km

From 10km to 100km

more than 100km

Yes

No

Runways, partitions

Place of storage

Area Distance between residence and 
property

Sustainable 
management document

Development(s)

Inheritance

Purchase

How to obtain your 
property

Yes

No

Landlocked property

Supported

Alone

Action(s) carried out on the 
property (cuts, works...)

Rare FrequentOccasional

Behaviors / Current Uses
• Exploits his firewood with his own equipment (chainsaws, tractors, etc.) 

• Is not afraid to exploit his wood 

• Is not very sensitive to environmental and social aspects

Needs 

• Wishes to keep the freedom to exploit his firewood

• Prefer to remain independent rather than be part of a 

"supply chain circuit"

Frustrations
• Do not like to respect the principles of forest 

management

• Rejects the advice of forest stakeholders,

Ideas for use scenarios

Strengths 
• Has a good knowledge of the local 

inhabitants (farmers, neighboring 

owners...), which facilitates its 

operations

Weaknesses 
• Perceives its property as a source of supply (beware of the level of levy: over-

or under-exploitation)

• Has a limited and personal vision of forest exploitation

• Has its own vision of silviculture (which is not necessarily adapted to timber 

production and product marketing)Opportunities 
• Its network may allow the creation 

of working partnerships with other 

forest owners (this owner is a local 

resource person)

Threats 
• May have a lack of knowledge about forest harvesting safety under current laws

• Lack of knowledge of legal and tax laws

• Does not follow the economic prices of the timber market

• Offer him an estimate or sale of wood to help him understand the potential added value of his lumber compared to firewood
• Implementation of a silviculture system that makes it possible to combine the production of timber and firewood (Example: 

coppice under a forest) by helping enhance the value of its timber and to designate its firewood rods to be harvested. Don't 
forget to give them the freedom to use their firewood by raising their awareness of safety.

• Suggest that they write a sustainable management document (if they do not already have one) 
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Giorgi, A., 1997. De la méthode phénoméno- logique utilisée comme mode de recherche qualitative en sciences 
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