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1. Introduction
A range of approaches have been developed to gain a deeper understanding of macro and micro systems, each with their own strengths and weaknesses. Stakeholder analysis, a particularly popular approach, involves the use of a range of tools to identify and assess the interests and influence of the various parties engaged in an issue (Brendtsen et al., 2021). It is intended to provide insight into the nature of a ‘system’ and changes within it (Grimble & Wellard, 1997). Further, it may examine power differentials among stakeholders and how they interact (Reed et al., 2009). In recent years, stakeholder analysis has become increasingly popular in various fields, including environmental governance and management, and is now regularly used by researchers, policy-makers, international organisations, and businesses (Friedman & Miles, 2006; Reed et al., 2009). Its roots can be traced to management theory and political science, where it has evolved into a systematic tool with clearly defined applications and methods (Brugha & Varvasovszky, 2000; Reed et al., 2009). 
Stakeholders have been defined as “all those who affect, and/or are affected by the policies, decisions and actions of the system” (Grimble et al., 1995: 3). These can be individuals or “any group of people, organised or unorganised, who share a common interest or stake in a particular issue or system” (Grimble & Wellard, 1997: 175). Stakeholder analysis enables the systematic identification of these stakeholders, the assessment and comparison of their interests, roles and powers, and the examination of their relationships and, “based on this information, how they might be able to work more effectively together” (Reed et al., 2009: 1947). Such information can be used to recommend or develop new policies or policy instruments (e.g., D’Agostino et al., 2020; Fritz et al., 2018), aid land use planning (e.g., Paletto et al. 2015), help manage collaboration and conflicts (e.g., Ahmadi et al., 2020; Prell et al., 2009), and support the design of communication tools (e.g., Duggan et al., 2013), or strategies for stakeholder engagement (e.g., Grimble & Wellard, 1997; Yang et al. 2011).
[bookmark: _Hlk13319182]A number of methods have been developed to analyse stakeholders. Reed et al. (2009) offer three levels of stakeholder analysis application: 1) stakeholder identification; 2) stakeholder differentiation and categorisation; and 3) the investigation of stakeholder relationships. Different methods apply to each level. Each method requires specific resources and has strengths and weaknesses (Reed et al., 2009). They range from those that can be accessed easily and rapidly with little technical expertise or resources (e.g., brainstorming, checklists, actor linkage matrices) to methods that are highly technical and rely on specialist computer software (e.g., social network analysis, artificial intelligence) (Reed et al., 2009; Vera & Peña, 2018). Other methods (e.g., expert consultations, interviews, interest-influence matrices) can facilitate the understanding of more complex issues (Fritz et al., 2018). The choice of methods depends on the purpose of the stakeholder analysis, the resources available and the skills of the researcher(s) (Reed et al., 2009). However, it is frequently recommended to combine several methods (Fritz et al., 2018) and to use them in an iterative manner (Prell et al., 2009).
A range of methods can be used for the identification of stakeholders and their interests (Colvin et al., 2016, Reed et al. 2009). The most common ones are brainstorming and focus groups/workshops (e.g., Flodén & Woxenius, 2021); generic checklists (e.g., Mitchell et al. 1997); context-specific stakeholder lists (e.g., Chevalier & Buckles, 2013); literature and documentary reviews (e.g., Duggan et al., 2013); expert consultation (e.g., Chevalier & Buckles, 2013); Delphi analysis (e.g., D’Agostino et al., 2020); interviews (e.g., Raum, 2018); and surveys (e.g., Brugha & Varvasovszky, 2000). They can also be identified by self-selection (e.g., in response to announcements or advertisements), and through census data or written records (Chevalier & Buckles, 2008). In some of the more commonly used methods, stakeholders are typically identified in a top-down manner by the team leading the stakeholder analysis, reflecting their interests and personal interpretations, rather than the interests of the stakeholders (Brugha & Varvasovszky, 2000; Reed et al., 2009). Researchers, therefore, frequently attempt to improve the identification process, by adding brainstorming or interview methods. This, however, may be similarly limited (Fritz et al., 2018) and not necessarily replicable. Moreover, stakeholder identification processes are rarely explicitly mentioned in the literature (Achterkamp & Vos, 2007; Fritz et al., 2018). Yet, the validity of the entire stakeholder analysis and success of stakeholder engagement relies on stakeholder identification; it is the first step in this process (Kumar et al., 2016; Reed et al., 2009). 
[bookmark: _Hlk65674102][bookmark: _Hlk40615847]	To provide further insight into stakeholder analysis, stakeholders are often differentiated and categorised into groups (Reed et al., 2009) according to their characteristics, functions, expectations, interests and inﬂuences (Vera & Pena, 2018). A variety of methods have been developed for such differentiation, including checklists (e.g., Mitchell et al., 1997); brainstorming and focus groups (e.g., Achterkamp & Vos, 2007; Flodén & Woxenius, 2021); expert interviews; ‘interest- influence matrices’ (e.g., Mitchell et al., 1997; De Lopez, 2001); ‘stakeholder-led categorisation’ (e.g., Hare & Pahl-Wostl, 2002); ‘Q-methodology’ (e.g., Urquhart et al., 2019); conflict mapping (e.g., Cornelius & Faire, 1989); and clustering algorithms (e.g., Vera & Pena, 2018). Some of the more commonly used methods of stakeholder differentiation and categorisation are carried out manually by researchers based on their professional judgement and personal interpretation (Duggan et al., 2013; Vera & Pena, 2018), rather than on a more labour-intensive empirical data collection process. For example, stakeholders are frequently categorised through intuitive assessment of their relative importance, influence, legitimacy and power (Mitchell et al., 1997; Prell et al., 2010), commonly termed ‘intuitive categorisation’ (Duggan et al., 2013). Influence-interest matrices is a good example. In this method, stakeholders are classified based on their level of interest, extent of influence and their specific profiling of an issue to recommend a specific type of treatment for each of these groups (Reed et al., 2009). The grouping, however, tends to be carried out manually and depends on the perspective of the researcher or interviewees (Duggan et al., 2013; Vera & Pena, 2018). Results therefore must be read with caution and are not necessarily replicable (Reed et al., 2009). 
[bookmark: _Hlk53220246]Finally, various methods have been developed to explore the relationships between stakeholders (as individuals and groups) in the context of a particular issue (Reed et al., 2009). Three key methods have been used to analyse stakeholder relationships: actor-linkages (e.g., Biggs & Matsaert, 1999); social network analysis (e.g., Krupa et al., 2018; Paletto et al., 2015) which examines relational ties (Reed et al., 2009); and knowledge mapping analyses (e.g., Nissen & Levitt, 2004) which analyses the flow and content of information between actors (Reed et al., 2009). By mapping flows of information, networks and relationships, these methods “provide a basis for reflection and action” (ODI, 2004: 1). To circumvent the limits of one approach, the use of multiple methods for data collection and data interpretation has been suggested (Brendtsen et al., 2021; Reed et al., 2009). Researchers should also take into account the suitability of data collection methods for the culture or region, where the data is collected (Brendtsen et al., 2021).
[bookmark: _Hlk70271757]Conducting a comprehensive stakeholder analysis can be time consuming and resource intensive. It may also require specialist software and statistical analysis, which, while yielding rich information, are likely to reduce widespread usability. Given that many research projects are small scale, i.e., with limited human and financial resources, and a short timeframe (Knight, 2002), robust, yet simple methods are particularly important when dealing with complex issues where there are a large number of stakeholders/actors with a wide range of interests in a particular issue. Natural resource-, health- or business governance and management can be particularly complex. Forest management, for example, tends to involve many diverse stakeholders who often have competing interests (Raum, 2018). These frequently cut across political administrative, economic and social units at international, national, regional and local levels, and are likely to include governmental departments, NGO’s, commercial bodies, planners, professional advisers, communities and individuals (Grimble et al., 1995). 
Systematically mapping stakeholders and their potential interests in the context of the goods and services associated with forest ecosystems is even more complex, and requires careful consideration and planning (Raum, 2018). This makes a more systematic use of evidence-based stakeholder analysis necessary, especially one that can be used easily and with limited resources and can improve the measure of replicability.  While there are several quantitative empirical methods for mapping stakeholders, such as network analysis, clustering algorithms, etc., there is still a need for a robust and user-friendly method of qualitative analysis. One such method is content based analysis of stakeholder websites. 
[bookmark: _Hlk10563722]The aim of this paper is to outline a novel, user-friendly tool for researchers and practitioners to empirically identify and distinguish stakeholders through stakeholder information, using a web content-based method (WCM). WCM enriches and complements current methods in comprehensive stakeholder identification and categorisation and is particularly useful in complex situations, and when resources are limited. As a method derived from analysis of stakeholder information through a content analysis of stakeholder websites it is a potentially cost-effective research method (see Jupp, 2006), especially for small scale studies, producing more robust evidence (see Duggan et al., 2013). Because it is structured, yet simple, WCM has the potential to mitigate some of the problems outlined above and can be used by researchers and practitioners with limited skills and without the need for sophisticated software and statistical tools and yet can be used in combination with other methods. It can also be used as a starting point for more elaborate computer aided and artificial intelligence (AI) approaches. This paper informs discussions on stakeholder analysis methods: it (1) presents a systematic evidence-based stakeholder mapping method, illustrated through the example of stakeholders in UK forestry and the goods and services forests provide; and (2) highlights the advantages and application of WCM for researchers and practitioners. The forest resource, a key natural resource, has been used as an illustrative example as it involves a wide range of stakeholders, especially in the UK (Dandy et al., 2017). 

2. Stakeholder Analysis
[bookmark: _Hlk19126517]WCM is used for the identification and categorisation of stakeholders, comprising of stakeholder information and a content analysis of stakeholders’ websites through keywords. This web-based method, which builds on Duggen et al.’s (2013) evidence-based stakeholder classification approach, was originally developed as part of a larger study Raum (2018). It has been further refined for the purposes of this paper. 
	Stakeholder information embraces public, private, and personal documents (Mogalakwe, 2006). Public document sources include government publications, such as Acts of Parliament, policy statements, ministerial or departmental annual reports, census reports, statistical bulletins, reports of commissions of inquiry, consultancy reports, websites, etc. Private documents often emanate from civil society organisations such as private sector businesses, trade unions and non-governmental organisations, as well of course, from private individuals. They include minutes of meetings, board resolutions, training manuals, interdepartmental memos, personnel records, etc. Personal documents include household account books, medical records, diaries, personal letters, etc. (Mogalakwe, 2006). For the purposes of our study, we used public stakeholder information in the form of hypertext documentary data on stakeholder websites. 
[bookmark: _GoBack][bookmark: _Hlk44953338][bookmark: _Hlk19127454][bookmark: _Hlk12459810]Hypertext documentary data can be analysed in various ways, including content analysis through keywords (Krippendorff, 2018), computer-aided text analysis (CATA) (Short et al., 2018), and artificial intelligence (AI) technologies (Bennaceur & Meinke, 2018). Content analysis (through keywords) is an often understated, yet a potentially useful and cost-effective social science research method, particularly when used in combination with other methods (Jupp, 2006). Depending on the source of the text, content analysis can be unobtrusive (Duriau et al., 2007; Yoon & Schultz, 2017) whilst potentially also fulfilling the criteria for replicability that enables the creation of a replicable database (Lissack, 1998; Woodrum, 1984). Moreover, costs can be kept low, and the method can be used with minimal requirements and skills (Erdener & Dunn, 1990; Woodrum, 1984). 
Websites provide scholars with an extensive, yet still relatively new source of data (Duriau et al., 2007; Gaur & Kumar, 2018). Websites contain both qualitative and quantitative data on an organisation’s strategy, objectives, products and markets (Duriau et al., 2007). This rich data source has remained largely untapped in research (Duriau et al., 2007; Gaur & Kumar, 2018). Many websites run to hundreds of pages of text, statistical, graphic and audio data, containing information on virtually every aspect of an organisation, its history, identity and staff (Duriau et al., 2007). Using data from websites, therefore, requires consideration of the stakeholder context. While websites are a rich source of data, researchers need to be mindful that many stakeholders, particularly in low-income countries, lack access to IT infrastructure and web-based content. A lack of resources and/or linguistic challenges may inhibit regular updating of content, thereby diminishing its usefulness. Moreover, it is vitally important to establish a clear purpose of the research and to set clear boundaries when using this source of data (Yoon & Schultz, 2017).

2.1 Stakeholder identification and verification
For the purposes of this illustrative example, a content analysis of preselected websites was undertaken iteratively. The objective was to gain a broad understanding of the multitude of stakeholders with a stake in UK forests and in the various goods and services provided by forest ecosystems through stakeholder information found on their websites. In the forestry context, the definition of ‘stakeholder’ was adapted from Freemann (1984) and Grimble and Wellard (1997) as follows: any organisation, group, or individual interested in or with an influence over forests and forest ecosystem services based in the UK. The keywords used for the content analysis were specifically chosen to achieve the above objective.
The starting point for our web-based content analysis was a list of 130 stakeholders compiled by the Forestry Commission (2008), the UK Government Department “responsible for protecting, expanding and promoting the sustainable management of woodlands” (Forestry Commission, 2021). Further stakeholders were iteratively added throughout data collection in 2013-2014 from other sources (literature, reports, websites), and updated in 2018. This resulted in a preliminary dataset of 175 stakeholders, comprising a wide range of governmental and not-for-profit organisations, businesses, and industry. Twenty-six of these stakeholders did not appear in the internet search (n=26), eleven were part of a larger pre-identified organisation (n=11), and three operated only abroad (3), leaving 135 stakeholders for further analysis. It is conjectured that the 26 stakeholders that did not appear in the internet search, either no longer exist or are too small to have a website presence.
[bookmark: _Hlk64797646]A content analysis of stakeholders’ respective websites was then undertaken, using keywords, to ascertain and determine the interests of each of the 135 stakeholders in UK forests. In the first phase of coding, undertaken during the same periods of time, web content was searched using the search-key to scan for keywords and deductively coded with pre-determined codes for the keywords ‘forest(s)’, ‘woodland(s)’, ‘wood(s)’[footnoteRef:1]. The collection of keyword data was restricted to three selected webpages: 1) ‘home’, 2) ‘about us’, and 3) ‘what we do’ (or equivalent) pages. These were found to be the most likely to contain information on stakeholder aims, objectives and interests, and thus, the stakeholder interests in forests and the goods and services they provide.  [1:  In the UK, the terms ‘forest(s)’, ‘woodland(s)’, ‘wood(s)’ are frequently used interchangeably.] 

The parameter for exclusion was strictly a nil match result in the keyword (descriptor) search: stakeholders whose websites did not make reference to forests, woods or woodlands on any of the three selected webpages (n = 81) were removed from the dataset, leaving 54 stakeholders for further analysis. Although many of the excluded conservation (n = 30) and tourism/recreation (n = 8) related organisations analysed in the first phase were likely to have some measure of interest in ‘forest(s)’, ‘woodland(s)’ and ‘wood(s)’, these did not appear to play an important enough role to be explicitly stated on the stakeholder webpages used for the keyword analysis. Other organisations excluded for the same reason were linked to energy (n = 8), sports (n = 15), education (n = 5), agriculture (n = 5), and others (n = 10). It should be noted that for the purposes of this analysis, since the frequency of the occurrence of the keywords has no bearing on the analysis (other than for exclusion), the keywords carry equal weighting. 

2.2 Stakeholder differentiation and categorisation
As aforestated, stakeholders are frequently differentiated between and categorised into groups (Grimble & Wellard, 1997; Reed et al., 2009). The partitioning of stakeholders, for instance, into different management objectives, such as those who manage land for commercial purposes as opposed to recreation or sporting purposes, etc. may assist in land-use decisions or in the design of communication approaches (Duggan et al., 2013; Reed et al., 2009). As alluded to earlier, there are a number of merits and demerits associated with the range of methods developed for such differentiation (Reed et al., 2009). In seeking a more coherent categorisation, content analysis was selected (Duggan et al., 2013), using a keyword analysis of stakeholder websites for the purposes of this study (see Kaur et al., 2019). 
In the second phase of coding, web content was further searched for keywords and deductively and manually coded, using pre-determined codes to classify stakeholders’ specific interests in UK forests. A coding schema for a new set of keywords was developed, as follows: the formerly identified 54 stakeholders were further deductively coded and clustered in three groups, ‘Provisioning Goods and Services’, ‘Regulating Services’ and ‘Cultural Services’. Based on the internationally and industry recognised Millennium Ecosystem Assessment (MEA, 2003) classification (which was most widely used at the time)[footnoteRef:2] the following descriptors were identified for each of the three groups as shown in Table 1: ‘Ecosystem services classification’. These 29 descriptors, served as keywords for the purposes of this analysis; the keyword as well as its variants, were used[footnoteRef:3].  [2:  The fourth group used in the Millennium Ecosystem Assessment (MEA, 2003), ‘Supporting Services’ underpin the above three categories (MEA, 2003) and are therefore not included in this analysis.]  [3:  It would be instructive for researchers using WCM to scan the keywords for any homonyms, and if they are present, cross-check against the matching word on the corresponding webpage.] 


Table 1 
Ecosystem services classification as a descriptor for content analysis 
	Provisioning Goods and Services
(products obtained from ecosystems)
	Regulating Services
(benefits obtained from the regulation of ecosystem processes)
	Cultural Services
(non-material benefits obtained from ecosystems)

	Fibre 
Timber
Food 
Fresh water
Fuelwood
Biochemicals 
Genetic resources
Ornamental resources
	Air quality 
Climate regulation [global/regional/local]
Disease regulation 
Erosion control
Natural hazard regulation
Biological control
Pollination
Water [flood] regulation
Water purification
Waste treatment
	Aesthetic
Cultural heritage 
Education
Inspiration
Knowledge systems
Recreation
Tourism
Sense of place 
Social relations
Spiritual 
Religious


Source: based on MEA (2003), pp. 56-59

As in the first stage of coding, the parameter for exclusion in this second stage of coding was strictly a nil match result in the keyword (descriptor) search. Fifty stakeholders were assigned codes with at least one ecosystem service descriptor (Table 4). Four were excluded on the basis of a nil result, i.e. there was no clear association between them and any of the ecosystem services descriptors. In order to drill down to the specific interests of stakeholders, stakeholders’ respective webpages (‘home’, ‘about us’, ‘what we do’) were further searched and deductively coded for these keywords. This systematic method of assigning codes according to keywords gives rise to a more coherent stakeholder categorisation, as it reduces researcher bias and conjecture (Krippendorff, 2018). Figure 1 provides a summary of the above steps in form of a step-by-step approach to apply WCM in the context of UK Forestry. This step-by-step guide can also be applied to other sectors and fields of study and in different countries.

SCREEINING
CATEGORISATION
SEARCHING

Figure 1: Flowchart providing a step-by-step guide for the application of WCM 

In summary, WCM involves the following steps:
1. Identify stakeholders through publicly available government publication / database.
2. Ascertain currency of pre-identified stakeholders through an internet search. Apply exclusion criteria (no web presence; part of pre-identified organization; operating only abroad).
3. Conduct 1st-level content analysis of current stakeholders’ webpages: 1) ‘home’, 2) ‘about us’, and 3) ‘what we do’ (or equivalent) using sector keyword descriptor (and where applicable, its variants) to verify stakeholder sector interest. Apply exclusion criteria (nil match result in keyword search)
4. Conduct 2nd -level content analysis of verified stakeholders’ webpages: 1) ‘home’, 2) ‘about us’, and 3) ‘what we do’ (or equivalent) using keyword descriptors based on international /industry recognised classification. Apply exclusion criteria (nil match result in keyword search). Deductively code data accordingly.
5. Conduct further categorisation of stakeholders’ three respective webpages using same keyword descriptors. Deductively code data accordingly.
6. Produce WCM-generated tables and matrices.

3. Results
3.1 Overview of stakeholders in UK forests and forest ecosystem services
The analysis identified a wide range of stakeholders with multiple interests in UK forests and in the various associated ecosystem services. Table 2 provides an overview of the stakeholders with an interest in forests on the UK national level. These include governmental organisations (n = 3)[footnoteRef:4], commercial organisations (n = 19), not-for-profit organisations (n = 13), professional organisations (n = 15) and educational/science organisations (n = 4). The main governmental organisations with responsibilities for forests and woods in the UK are the Department for Environment, Food and Rural Affairs (DEFRA), the Department for Business, Energy and Industrial Strategy (BEIS), and the Forestry Commission [FCE, FCS, NRW, NIFS). The commercial organisations include some of the key stakeholders in the forest-wood supply chain. The not-for-profit organisations with interest in forests and woods in the UK comprise the established (e.g., the National Trust), new (e.g., the Woodland Trust), large (e.g., the Royal Society for the Protection of Birds [RSPB]) and small (e.g., the Sylva Foundation) organisations.  [4:  It should be noted that, due to the recent devolution of political administration, the responsibilities of the Forestry Commission have, over the last few years, gradually been moved to the Forestry Commission England (FCE), Forestry Commission Scotland (FCS), Natural Resources Wales (NRW), and the Northern Ireland Forestry Service (NIFS). ] 


[bookmark: _Hlk49858455]Table 2
Overview of the stakeholders with interest in forests on the UK national level
	Governmental Organisations
	Commercial Organisations
	Not for Profit Organisations
	Professional Organisations
	Educational
Science Organisations

	BEIS 
DEFRA
Forestry Commission 
[FCE/FCS/NRW/NIFS] 

	Acres Wild Woodland Ltd
Coppice Resources Ltd.
Crops4Energy
Euroforest Ltd.
Forest Carbon Ltd
Forest Fuels Ltd
Forest Tree Seed Consultancy
Fountain Forestry Ltd.
Iggesund Paperboard (UK) Ltd.
Logshed Ltd.
National Forest Company
Strawsons Energy
Timber Auctions
UK Timber Ltd
Underwoodsman
Willowcraft and Woodlands
Wood for Good
Woodland Ways
Woodlands
	Ancient Yew Group
Community Forests 
Forest Education Initiative
Sylva Foundation
Woodland Heritage
Royal Society for the
Protection of Birds (RSPB)
The Deer Initiative
The Future Trees Trust
The Wildlife Trusts
The Woodland Trust
The National Trust
The Tree Council
Woodland Heritage

	Arboriculture Association
Association of National Parks 
British Horse Loggers
Confederation of Forest Industries
(Confor)
Forestry Contracting Association
Forest Stewardship Council
Institute of Chartered Foresters
National Coppice Federation
Renewable Energy Association
Royal Forestry Society
Small Woods Association
Stove Industry Alliance
Timber Trade Federation
UK Forest Products Association
Wood Panel Industries Federation
	Bangor University- School 
of Natural Sciences – 
Forestry
University of Aberdeen -
School of Biological 
Sciences – Forestry
University of Oxford -
Department of Plant 
Sciences - Forestry
University of Edinburgh -
Centre for Sustainable 
Forests and Landscapes






[bookmark: _Hlk48132227][bookmark: _Hlk56070847]Table 3 provides an overview of the stakeholders with an interest in forest ecosystem services in the UK with a focus on the national level. These are grouped according to their interests in the provisioning, regulating and cultural ecosystem services. While there was considerable variation, some patterns are apparent in the clustering of stakeholder interests: provisioning services (n = 35); regulating services (n = 10); and cultural services (n = 27). It is noteworthy that the analysis also identified many stakeholders with multiple interests in the various goods and services forests provide, i.e., more than one ecosystem service (n = 28) (see Table 4). Only a smaller number of stakeholders have a clearly identifiable interest in the regulating services provided by forests, namely in climate regulation, in form of carbon sequestration and water, i.e., flood regulation. Interestingly, there is a large number of both not-for-profit and professional organisations with an interest in forest ecosystem services (see details below). As detailed in Table 3, many not-for-profits appear primarily interested in cultural ecosystem services and to a lesser extent, regulating services; professional organisations, however, which consist largely of wood-supply businesses, tend to be primarily interested in provisioning services. 

Table 3 
[bookmark: _Hlk54345693]Overview of the stakeholders with interest in the provisioning, regulating and cultural forest ecosystem services on the UK national level 
	Provisioning Goods and Services
	Regulating Services
	Cultural Services

	British Horse Loggers
Community Forests
Confor
Coppice Resources Ltd.
Crops4Energy
BEIS
DEFRA
Euroforest Ltd.
Forestry Commission [FCE/FCS/NRW/NIFS]
Forestry Contracting Association
Forest Fuels Ltd
Forest Stewardship Council
Fountain Forestry Ltd.
Iggesund Paperboard (UK) Ltd.
Logshed Ltd.
National Coppice Federation
Renewable Energy Association
Royal Forestry Society
RSPB
Small Woods Association
Stove Industry Alliance
Strawsons Energy
Sylva Foundation
The National Trust
The Wildlife Trusts
Timber Auctions
Timber Trade Federation
Twineham Timber
UK Forest Products Association
UK Timber Ltd
Underwoodsman
Willowcraft and Woodlands
Wood for Good
Wood Panel Industries Federation
Woodland Heritage
	Community Forests
Confor
BEIS
DEFRA
Forest Carbon Ltd
Forestry Commission
National Forest Company
RSPB
The Wildlife Trusts
The Woodland Trust

	Acres Wild Woodland Ltd
Association of National Parks Authorities
Bangor University - School of Natural 
Sciences - Forestry
British Horse Loggers
Community Forests
DEFRA
Forestry Commission[FCE/FCS/NRW/NIFS]
Forest Education Initiative
Forest Tree Seed Consultancy
Institute of Chartered Foresters
National Forest Company
Royal Forestry Society
RSPB
Small Woods Association
Sylva Foundation
The National Trust
The Tree Council
The Wildlife Trusts
Timber Trade Federation
Underwoodsman
University of Aberdeen - School of
Biological Sciences - Forestry
The University of Edinburgh - Centre
for Sustainable Forests & 
Landscapes
University of Oxford - Department of
Plant Sciences - Forestry
Willowcraft and Woodlands
Woodland Heritage
Woodland Ways
Woodlands




Table 4 provides information about the specific interests in the various forest ecosystem services of the national level stakeholders[footnoteRef:5]. While there was considerable variation, some patterns are apparent in the clustering of stakeholder interests: timber (n = 23); education (n = 20); fuel wood (n = 16); climate regulation (i.e. carbon sequestration) (n = 8); recreation (n = 8); aesthetics (n = 5); fresh water (n=5); water regulation (n=4), air quality regulation (n = 2); knowledge systems (n = 3); fibre (n=1); tourism (n = 1); heritage (n = 2); and inspiration (n = 1). Twenty-eight (n = 28) stakeholders had an interest in more than one ecosystem service. Some stakeholders did not specifically frame their interests in terms of forest ecosystem services as defined in Table 1. For example, the primary interests of the Royal Forestry Society are both education and woodland management. However, we were unable to attribute woodland management to one of the descriptors listed in Table 1 and could therefore only tag it to education within the cultural ecosystem service. Stakeholders’ interests in certain cultural services (e.g., sense of place, inspiration, social relations) were particularly difficult to ascertain. The overview below should therefore be seen as indicative. [5:  Please note that several stakeholders have changed their name between data collection/analysis and the submission of this paper in 2021 (e.g., Department of Energy and Climate Change (DECC), now Department for Business, Energy and Industrial Strategy (BEIS)); these have been updated for clarity.] 


[bookmark: _Hlk49858504]Table 4 
Stakeholders and their specific interests in forest ecosystem services in the UK grouped according to their interest in the provisioning, regulating and cultural ecosystem services
	NATIONAL LEVEL ORGANISATIONS
	INTEREST IN ES

	
	Provisioning ES
	Regulating ES
	Cultural ES

	1. Acres Wild Woodland Ltd
	
	
	tourism

	2. Association of National Parks
	
	
	recreation, aesthetics

	3. Bangor University - School of Natural Sciences - Forestry
	
	
	education

	4. British Horse Loggers 
	timber
	
	education

	5. Community Forests
	fuel wood
	water regulation
	recreation, education

	6. Confederation of Forest Industries (Confor) 
	timber, fresh water 
	climate regulation
	

	7. Coppice Resources Ltd
	timber
	
	

	8. Crops4Energy
	fuel wood
	
	

	9. Department for Business, Energy and Industrial Strategy [BEIS]
	fuel wood
	climate regulation, air quality 
	

	10.  Department for Environment, Food and Rural Affairs (DEFRA)
	fresh water, timber, fuel
wood
	air quality, climate-, hazard-and disease regulation
	aesthetics, recreation

	11. Euroforest Ltd
	timber, fuel wood
	
	

	12. Forest Carbon Ltd 
	
	climate regulation
	

	13. Forest Education Initiative
	
	
	education

	14. Forest Fuels Ltd
	fuel wood
	
	

	15. Forest Stewardship Council UK
	timber
	
	

	16. Forest Tree Seed Consultancy
	
	
	education

	17. Forestry Commission [FCE/FCS/NRW/NIFS]
	timber, fuel wood 
	climate regulation
	aesthetics, recreation

	18. Forestry Contracting Association
	timber, fuel wood 
	
	

	19. Fountain Forestry Ltd
	timber
	
	

	20. Iggesund Paperboard (UK) Ltd
	fibre
	
	

	21. Institute of Chartered Foresters
	
	
	education, knowledge systems

	22. Logshed Ltd
	timber, fuel wood
	
	

	23. National Coppice Federation
	fuel wood
	
	

	24. National Forest Company
	
	climate regulation
	aesthetics, recreation

	25. Renewable Energy Association
	fuel wood
	
	

	26. Royal Forestry Society
	
	
	education

	27. Royal Society for the Protection of Birds (RSPB)
	fresh water 
	climate-, water regulation
	aesthetics

	28. Small Woods Association
	timber
	
	recreation

	29. Stove Industry Alliance
	fuel wood
	
	

	30. Strawsons Energy
	timber, fuel wood
	
	

	31. Sylva Foundation
	timber
	
	education

	32. The National Trust
	fuel wood
	
	recreation, education, heritage

	33. The Royal Forestry Society
	
	
	education

	34. The Tree Council
	
	
	education

	35. The University of Edinburgh - Centre for Sustainable Forests and Landscapes
	timber
	
	education

	36. The Wildlife Trusts
	fresh water
	climate-, water regulation
	education

	37. The Woodland Trust
	fuel wood, fresh water 
	climate-, water regulation
	

	38. Timber Auctions
	timber
	
	

	39. Timber Trade Federation
	timber
	
	education

	40. UK Forest Products Association
	timber
	
	

	41. UK Timber Ltd
	timber, fuel wood
	
	

	42. Underwoodsman
	timber
	
	education

	43. University of Aberdeen - School of Biological Sciences - Forestry
	
	
	education, knowledge systems

	44. University of Oxford - Department of Plant Sciences - Forestry
	
	
	education, knowledge systems

	45. Willowcraft and Woodlands
	timber
	
	education, inspiration

	46. Wood for Good
	timber
	
	

	47. Wood Panel Industries Federation
	timber
	
	

	48. Woodland Heritage
	timber
	
	heritage

	49. Woodlands
	
	
	education

	50. Woodland Ways
	
	
	education, recreation



In Table 5, stakeholders are further classified into functional roles on a macro to micro level, according to their respective interests in UK forests and forest ecosystem services. The differentiation of stakeholders into meaningful functional clusters, based on the information provided by the websites, can shed further light on the ever-increasing complexity in forest management. A cautionary note is warranted here; the boundaries between these levels are not always entirely clear and thus it is not always straightforward to ascertain whether an organisation is operating exclusively on one level or another.
Macro-level stakeholders in forests and forest ecosystem services are generally government departments, large commercial organisations, conservation NGOs, and professional organisations operating on the national level, and educational science organisations. Micro-level stakeholders are primarily local businesses and groups who tend to be the immediate users and/or providers of forest ecosystem services. 

Table 5
Examples of stakeholders with an interest in forest ecosystem services on a macro to micro level
	Institutional Level
	Description
	Example of Stakeholders
	Examples of ES 

	National
	National governmental departments
National NGOs
Professional organisations
National companies
Educational Science Organisations
	BEIS
The Woodland Trust
Royal Forestry Society
Iggesund Paperboard (UK) Ltd.
Bangor University - Forestry
	
timber, fuel wood, fresh water 
climate-, flood-, air regulation
recreation, aesthetic, education

	Regional
	Forest departments
Regional authorities
Regional companies
	Forestry Commission England
Natural Resources Wales
National Forest Company 
	timber, fuel wood, fresh water 
climate-, flood-, air regulation
recreation, aesthetic, education

	Sub-regional
	Local authorities
Local NGO’s
Logging firms, sawmills
	County Councils
Wildlife Trusts
Forest Fountain Ltd.
	timber, fuel wood, fresh water 
climate-, flood-, air regulation
recreation, aesthetic, education

	Local/Site
	Local groups/individuals
Woodland owners
Forest visitors/tourists
	Community woodlands
Farmers
Ramblers
	timber, fuel wood 
water [flood] regulation
heritage, recreation, spiritual



4. Discussion
In this paper, we present an empirical web-content based method (WCM) of stakeholder identification and categorisation in order to provide a more systematic and evidence-based use of stakeholder analysis. WCM has been developed to address specific shortcomings of the available methods for stakeholder analysis. The use of this method encourages researchers and practitioners (including those with limited resources and skills) to establish more rigor in the stakeholder identiﬁcation and categorisation process. This will help to make stakeholder analyses more reliable and useful, a need identified by Bendtsen et al. (2021). The important forest resource and its associated ecosystem services offers a particularly useful illustrative example as it exemplifies a high level of complexity (Grimble et al., 1995; Raum, 2018). In this section, we discuss the advantages and practical contributions of this method, as well as certain limitations and possible steps to address such.

4.1 Advantages and application of WCM in policy- and decision-making 
Stakeholder analysis can be effectively utilised to determine stakeholder interests, characteristics, and profiles. Often, such information needs to be obtained rapidly and/or with few resources, hence, a content analysis of stakeholder websites has potential usefulness and application, most especially for policy-makers, planners, and managers, but also for researchers. We therefore offer an effective and low-cost method of stakeholder analysis, in form of a content analysis of selected websites via keywords that can yield robust data. The approach is particularly effective for the verification of pre-identified stakeholders and for stakeholder categorisation. While not without limitations, the new method set out in this paper, provides pertinent empirical information on stakeholders’ interests in UK forests and the associated ecosystem services. Although the scope of the case study example means that the findings are illustrative rather than representative, this approach offers a useful overview of a wide range of stakeholders with frequently overlapping and potentially conflicting interests. 
WCM has a number of key strengths compared to other methods described in the literature. While most stakeholder studies involve consideration to goal and boundary setting in the initial stages (Achterkamp & Vos, 2007; Reed et al., 2009), in WCM goal and boundary setting is embedded in the data collection and analysis process itself, through the use of preselected websites for data collection and pre-determined keywords for data analysis. This is a key strength of WCM. The use of a government published stakeholder list in the pre-selection process and the use of an internationally recognised classification for keywords serve to support an objective approach and reduce the potential for researcher bias. WCM’s use of stakeholder websites ensures that data has been authorised by the stakeholder rather than attributed to a secondary source. The pre-defined parameters of analysis to the three specified web pages for each stakeholder - ‘home’, ‘about us’, and ‘what we do’ (or equivalent) ensures a common approach across a vast array of websites. Furthermore, the strict exclusion criterion (nil key word match result) serves to further reduce the potential for researcher bias. This method involves a rigorous process, offering an evidence-base to support policy- and decision-making.  
 Fundamentally, as outlined earlier, websites offer a rich source of data which has remained largely untapped in research. Content analysis of websites is particularly useful insofar as websites often contain extensive stakeholder data (Duriau et al., 2007). A differentiating aspect of WCM is that such analysis can be undertaken with limited resources and skills, in that it does not require software or statistical analyses yet produces valuable data and allows a certain degree of replicability, subject to website changes. Moreover, costs can be kept low, and the method can be used with minimal requirements. Nevertheless, the use of readily available computer-aided text analysis (CATA), such as Atlas.ti or NVivo, would allow this method to be used for large scale studies (Short et al., 2018). In addition, where resources allow for the use of software for web keyword mining, basic software could be written to make the process more automated. Recording the count of specific keywords, for instance, could assist with the assessment of stakeholder objectives. The use of artificial intelligence (AI) technologies for opinion mining and text classification (Bennaceur & Meinke, 2018) using social media or web-based civic participation platforms, might be particularly useful to further identify and classify stakeholders, and/or explore their relationships. 
Another distinctive feature of WCM is that WCM-generated tables and matrices condense abundant information in a clear format and can be easily produced, enabling users “to contextualise information to the interests of different stakeholder groups”, in order to facilitate communication (Duggan et al., 2013: 16), stakeholder involvement, etc. Visual representations can help people understand unfamiliar and/or complex issues or environments (Salado & Nilchiani, 2013). By yielding insight into the nature of a stakeholder’s involvement, WCM is particularly useful for sectors involving multiple organisations and great complexity. An evidence-based stakeholder mapping method may be usefully applied in such cases[footnoteRef:6].  WCM can also be used to develop context-speciﬁc stakeholder checklists, which are tools widely used by governments, academia, and NGOs to identify stakeholders.  [6:  A pertinent example is the Waste Management and Resource Recovery sector in Australia that has an array of public and private stakeholders at multi-levels of policymaking (see Jones, 2020).
] 

Further research is needed to test the applicability of WCM in contexts that are not related to natural resource management (and ecosystem goods or services), such as in education or healthcare services, where it may be equally effective. 

4.2 Limitations of WCM
Notwithstanding the merits of this method, a few qualifiers deserve mention here: First, both the identification/verification of stakeholders and their differentiation through the keyword analysis may not be straightforward. For instance, stakeholder goals are not always clearly stated on websites, and it is therefore, at times, challenging to clearly recognise stakeholders’ objectives as can be observed in the illustrated example. Some websites, for instance, are not well designed, and do not contain clear reference to the organisations’ objectives. Further, some of the keywords used are not susceptible to watertight definition; in our example this especially applied to those under cultural ecosystem services (e.g., inspiration, sense of place, social relations) and therefore interests in these were rarely identified. Clearly, the careful selection of keywords is vitally important when applying this method. To optimise the use of keywords, established typologies should be adopted to refine the keyword selection. 
Since WCM can, by definition, only be used for stakeholders who have a website, triangulation should be employed through the use of multiple research instruments, for instance, via an online survey, questionnaires, interviews, or focus groups so as to avoid bias against stakeholders without a web presence, e.g., individual stakeholders and small organisations, especially in low-income countries. The use of triangulation would directly engage stakeholders in the analysis and ensure a more comprehensive research base. Furthermore, WCM focusses only on the stakeholder identiﬁcation/verification and categorisation steps of a stakeholder analysis process; it does not determine the reliability of individual websites. As aforestated, WCM allows a certain degree of replicability, yet it has limits due to website changes, particularly in an empirical research context. On the other hand, as society is constantly evolving (stakeholders change their interests, new stakeholders emerge etc.), then replicability itself has its limitations. 

5. Conclusion
This paper seeks to extend the repertoire of empirical stakeholder analysis methods and associated practice. WCM is an efficient and low-resource intensive evidence-based approach to stakeholder identification, validation and categorisation, using stakeholder websites to produce robust datasets. In the case study example outlined here – UK forests and their ecosystems services – the approach has provided useful empirical information of stakeholders in a cost-effective way. Stakeholders were found to have multiple interests in forests. Their primary interests were in the provisioning services of timber and fuel wood; the cultural services of recreation and education; and to a lesser extent the regulating services of climate and water regulation. Many not-for-profit and professional organisations with an interest in forests and forest ecosystem services were also identified. Such an evidence-based analysis of stakeholders, using empirical data, enables a comprehensive understanding of stakeholders’ multiple interests. While not without limitations, WCM can also lead to a more coherent differentiation of a wide range of stakeholders with frequently overlapping and potentially conflicting interests. The method is particularly effective for the verification of selected stakeholders and for stakeholder categorisation. WCM can be used in different fields and countries with a keyword typology relevant for the respective study objectives. It has broad application in complex contexts and where resources for data analysis are limited. In large scale studies, especially, further economies of time could be made using computer search tools, and, in particular, AI technologies. WCM can also be used in combination with other research methods. It is hoped that this paper will lend support to a wider casting of the net to include websites when determining the parameters of data collection sources. To this end, the WCM is offered as a method with promise, especially in the context of natural resources, as well as in other contexts.
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Stakeholder Population
N = 175


N = 135
1st level content analysis
'forest(s)', 'woodland(s)', 'wood(s)'


N = 54
2nd level content analysis
MEA (2005) descriptors (keywords)


Exclusion criteria for 
1st level content analysis

no web presence: n = 26
part of larger preidentified org.: n = 11
operating only abroad: n = 3


Exclusion criteria for 
2nd level content analysis

nil match result in keyword search:
n = 81


Exclusion criteria for further 
categorisation by content analysis

nil match result in descriptor search: 
n = 4


N = 50
Further categorisation
MEA (2005) descriptors (keywords)
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