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Biodiversity conservation in European forests operates at the intersection of evidence-

based guidelines, bureaucratic governance, and practical fieldwork, shaping how non-

human life is valued and managed. This study examines the creation and 
implementation of the Forest Target Species Guidelines (WZAK) and its associated 

digital Forest Nature Conservation Information System (WNSinfo) in Baden-

Württemberg, Germany, by drawing from political ecology, science and technology 

studies, and more-than-human geography. The research highlights how conservation is 
co-produced through scientific classification, institutionalized bureaucracy, and 

affective engagements with non-human life. Findings from semi-structured interviews 

and participant observation illustrate that forest conservation governance is shaped as 
much by institutional and bureaucratic dynamics as by ecological considerations. A 

fragmented institutional landscape, characterized by sectoral divisions and legal 

constraints, generates tensions in data accessibility and conservation implementation. 
While the WZAK conceptually promotes a conservation approach based on forest 

structures, in practice, conservation primarily targets the selection of certain species. 

That allows for easier navigation of political and financial constraints, underscoring 

the persistent friction between systemic conservation strategies and emotional 
commitments to individual species protection. The WNSinfo, intended to integrate 

biodiversity data into decision-making, remains marginalized due to institutional 

ambiguity and bureaucratic inertia, exemplifying the challenges of digital conservation 
governance. By critically examining the intersections of classification, bureaucracy, 

and conservation practice, this study contributes to broader discussions in political 

ecology, demonstrating how conservation unfolds as a political process of negotiation, 
experimentation, and human-non-human entanglement. It calls for flexible, adaptive 

governance frameworks that account for the relational and contested nature of forest 

conservation in political landscapes. 
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INTRODUCTION  

 

The car rolled to a stop on a narrow gravel road, deep inside the state-owned forest. As I 

stepped out, the crisp air was punctuated by the sharp barking of two dogs - one belonging to 

the trainee of the state forest agency, the other to the local forest manager - challenging each 

other before their owners called them to order. The two scientists, who had helped develop the 

Forest Target Species Guidelines (WZAK), were already scanning the roadside vegetation. 

This site had been flagged through the WNSinfo digital conservation platform as a potential 

area for targeted conservation. Together, we walked along the forest road, inspecting the 

vegetation and discussing whether the routine roadside clearing - necessary to keep the path 

accessible - could be adjusted to support butterfly species that rely on open forest structures. 

The discussion moved fluidly between species requirements, technical feasibility, and 

administrative realities, revealing how conservation had to be negotiated within existing 

forestry operations. Later, driving to another site in two separate cars, I sat with the two 

scientists as they continued their discussion. As I listened, different underlying questions 

became apparent to me: „What does the butterfly need here?”, „How can the forest manager 

be convinced to implement conservation measures?”, „How can a management plan fit within 

existing funding schemes?”, and „How does it comply with legal mandates?”  

This vignette, based on my participant observation, offers a situated entry point into the 

everyday reality of forest biodiversity conservation in Baden-Württemberg, Germany. Rather 

than a purely ecological or technical task, conservation unfolds as a negotiated process shaped 

by digital classification tools, bureaucratic procedures, and affective relations with non-human 

life. The vignette gives exemplary insights into my field work, but it also serves as a conceptual 

anchor for exploring how conservation knowledge and governance interact in practice. 

Forests provide essential ecological and social functions, from carbon storage to habitat 

preservation and supporting human well-being. In response to ongoing deforestation and forest 

degradation, the international community has emphasized the need for more effective 

conservation policies. The 2024 State of the World’s Forests report calls for innovations in 

digital tools, financing, and governance models to meet biodiversity and sustainability goals 

(FAO 2024). However, forest governance remains a complex policy arena, where various goals 

and actors intersect in uneven and sometimes conflicting ways. In Europe, efforts to integrate 
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ecosystem service-related objectives have often resulted in fragmented policy, partly due to 

institutional misalignments and diverging policy rationales (Lindahl et al. 2023). 

Political ecology (PE) offers a critical perspective on these dynamics, viewing forests not only 

as ecological spaces but as landscapes structured through legal decisions, administrative 

routines, and embedded systems of knowledge (Forsyth 2003, Peluso and Vandergeest 2001, 

2015; Turnhout, 2018). Classification becomes a central practice in conservation, determining 

which species and habitats receive attention (Braverman 2017). Yet these classification 

systems are not impartial - they carry the imprint of institutional agendas, funding mechanisms, 

and regulatory constraints (Bowker and Star 1999, Braverman 2014). 

As conservation and classification practices become increasingly data-driven, critical questions 

arise around who defines biodiversity knowledge, how access to ecological information is 

managed, and what this means for institutional accountability (Rantala et al. 2020). Researchers 

have examined the politics of environmental data (Brockhaus et al. 2024) and the emergence 

of digital monitoring tools (Nost and Goldstein 2022).  

While considerable progress has been made in understanding global forest governance in 

general, less is known about how classificatory instruments and conservation technologies 

function within specific administrative and ecological contexts - particularly in Europe’s 

temperate forests. This study responds to those gaps by investigating the political, epistemic, 

and practical frictions that emerge when conservation is operationalized through digital 

infrastructures and evidence-based species frameworks. It focuses on the Forest Target Species 

Guidelines („Waldzielartenkonzept”, WZAK) and the associated Forest Nature Conservation 

Information System (WNSinfo), developed in Baden-Württemberg, Germany. These tools aim 

to operationalize biodiversity targets in forest management by translating ecological data into 

actionable conservation priorities. Against this backdrop, the study asks:  

How do classificatory instruments shape forest biodiversity conservation priorities and 

decision-making? 

Addressing this question, the study offers an empirically grounded contribution to debates on 

forest governance, knowledge infrastructures, and more-than-human conservation. It engages 

with recent research that foregrounds the political and infrastructural dimensions of forest and 

environmental data (Brockhaus et al. 2024, Nost and Goldstein 2022) to provide a situated, 

reflexive, and practice-aware analysis of the ways in which data and digital tools shape 

governance. The findings are intended to inform scholars in PE, science and technology studies 
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(STS), and forest policy and governance, offering insights into the challenges of aligning digital 

infrastructures, and ecological classifications with on-the-ground conservation work. 

 

THEORETICAL FRAMEWORK 

 

This section outlines the theoretical concepts that guide the analysis. The next subsection 

engages with literature on PE perspectives, serving as the overall frame for answering the main 

research question - how classificatory instruments shape forest biodiversity conservation 

priorities and decision-making. 

In order to investigate the WZAK case, I developed case-specific sub-questions, which 

explicitly explore three fields of activities around the development and implementation of the 

WZAK. These sub-questions structure the empirical investigation (analysis and coding, see 

section on data collection and analysis in the Case description and methodology paragraph) 

and the findings in this paper (paragraph on Findings): 

1. How are species selected, categorized, and prioritized within the WZAK framework, 

and how does scientific knowledge inform these classificatory decisions? 

2. How do legal, institutional, and administrative structures enable or constrain the 

integration of the WZAK into forest governance in Baden-Württemberg? 

3. How do conservation practitioners interpret and implement the WZAK in decision-

making on the ground? 

The theory subsection (refer to Practices of classification and standardization) deals with 

classification and knowledge infrastructures, mainly informing the coding and analysis for the 

first two sub-questions. Subsection on Affects and non-human charisma looks at relational and 

affective approaches to (digital) conservation practices, which help to capture the dynamics on 

the ground called for in sub-question three. 

Political forests and naturecultures: expanding the scope of political ecology  

PE has been a crucial arena for exploring human-environment interactions. Originally focusing 

on the socio-political dimensions of environmental change, PE has examined how power, 

governance, and material realities shape landscapes (Bauriedl 2016, Forsyth 2003, Mattissek 

and Wiertz 2014). Within this broader field, the political forest (PF) framework (Peluso and 
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Vandergeest 2001, 2015) has provided a forest-specific articulation of PE’s core concerns, 

showing how forests are not merely ecological entities but governance constructs. While 

initially focused on dynamics in the Global South, there is an increasing interest in the Global 

North (Ott 2025). PF do not simply exist; they are actively produced through the interplay of 

scientific and political processes making conservation and land-use decisions contingent upon 

both the (seemingly) more technical tasks of classification and zoning as well as on the 

mediation of state actors, regulatory frameworks, and power asymmetries (Brockhaus and 

Angelsen 2012, Peluso and Vandergeest 2011). This raises questions such as what is 

recognized as a forest, who has authority over it, and how conservation should be practiced 

(Brockhaus et al. 2024). 

While PE and PF have made substantial contributions to understanding environmental and 

forest governance, the naturecultures perspective introduces an expansion by shifting the focus 

towards relationality and more-than-human agency. In contrast to a dichotomous separation of 

nature and culture as a persistent theme in Western thought (Lloyd 2007, Manicas 1992), this 

perspective emphasizes the mutual entanglement of nature and culture (Braun 2004, Castree 

2005, Castree and Braun 2001, Haraway 1997, Latour 1993). Latour’s concept of 

naturecultures argues that neither nature nor culture exists as separate, universal categories, 

but rather as in space and time situated, interwoven entities (Latour 1993). Similarly, Haraway 

(2003) coined naturecultures to highlight the inseparability of the two, framing human-non-

human interactions as inherently political and contested processes. Highlighting the limitations 

of territorial governance models that treat nature as a static entity „out there” to be preserved 

(Hinchliffe 2007, Whatmore 2002), it expands beyond rigid classifications of species, 

landscapes, and conservation spaces, calling for a more-than-human political ecology (Gesing 

et al. 2019, Hinchliffe 2008, Lorimer 2015, Myung-Ae 2016). As such, a naturecultures 

perspective moves beyond solely anthropocentric governance models to consider how 

conservation unfolds as a dynamic, affective, and multispecies process, making it a useful lens 

for analyzing contemporary conservation efforts (Lorimer 2015, Simberloff 2018).  

By locating itself at the intersection of PE with naturecultures, this study highlights not only 

the institutional and human dimensions of conservation but also the more-than-human 

negotiations that shape how species, data, and habitats are classified, protected, or overlooked.  
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Practices of classification and standardization  

The classification of nature is a fundamental practice in environmental sciences, conservation, 

and biodiversity governance. Scholars from STS and PE have critically examined the ways in 

which classification practices shape human-non-human relations, influence policy decisions, 

and contribute to knowledge production. These studies highlight that classification is never 

neutral; it is embedded in epistemic traditions, institutional infrastructures, and sociopolitical 

contexts (Bowker and Star 1999, Waterton 2003). 

The establishment of classification systems often involves standardization, which aims to 

create consistency across conservation efforts. However, standardization can also obscure the 

underlying contingencies and negotiations involved in defining conservation categories. 

Bowker and Star (1999) argue that classification systems tend to become „invisible 

infrastructures”, shaping environmental governance in ways that are often taken for granted. 

They highlight that classifications are most visible when they break down - for instance, when 

conservationists encounter species that do not fit neatly into pre-existing categories.  

Classification practices establish categorical distinctions within the living world, determining 

which species, habitats, and ecosystems are prioritized for protection. According to Gesing et 

al. (2019), classification is a deeply social, symbolic, and material practice, shaping both 

scientific knowledge and everyday conservation work, and by that highlighting the 

performative nature of classification - it does not merely reflect an objective reality but actively 

constructs it. Braverman (2014, 2017) has examined the biopolitical dimensions of species 

classification, particularly in the context of conservation laws such as the Endangered Species 

Act. She argues that listing a species as „endangered” or „threatened“ is both an administrative 

and a political act, as it determines access to funding, regulatory protections, and conservation 

efforts. However, the classification process is selective, privileging certain species over others 

based on their perceived ecological, economic, or cultural value (see also Biermann and 

Mansfield 2014). This results in what Braverman (2014) calls „listless” species - those that, 

despite being at risk, do not receive the same level of attention because they lack political or 

public appeal. Waterton (2003) similarly emphasizes that classification is not a fixed or neutral 

act but rather a performative and dynamic process. She examines how biodiversity databases, 

monitoring systems, and conservation protocols embed particular assumptions about nature, 

often reinforcing dominant paradigms while marginalizing alternative ecological 

understandings. Bowker, as one of the first, explores in his book „Biodiversity Datadiversity“ 

(2000) how data management in biodiversity science embeds values that shape both knowledge 
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and policy. He argues that as databases grow, they reflect the political, social, and 

organizational biases of their creators, often privileging economically and scientifically valued 

species. Bowker highlights challenges like inconsistent classifications and ethical issues in 

international data sharing. Moving beyond rigid classification systems, scholars such as 

Haraway (2008) and Whatmore (2002) advocate for more flexible, open-ended approaches that 

recognize the emergent and dynamic nature of ecological processes.  

Affects and non-human charisma  

Classifying nature and ecosystems is not simply a bureaucratic or conceptual exercise; it is a 

material and embodied practice requiring expertise, sensory engagement, and fieldwork 

experience as more-than-human geography shows (Lorimer 2008). While some things evoke 

the impulse to care, others are neglected. According to the so-called affective turn (Clough 

and Halley 2007, Singh 2018, Zariņa et al. 2024) affects play a major role in this dynamic. 

Affects are understood as potentially physical reactions that often take place 

„automatically” and subconsciously, but at the same time are not completely „pre-social”. 

Affects are thus located in an intermediate space between a material, instinctive level and 

a mental, conscious, and social level. Therefore, one key to shape and understand multi-

species encounters in a meaningful way is „learning to be affected” (Despret 2004, 

Haraway 2008). 

One way to conceptualize how different species evoke different affectious reactions in humans 

is by looking at non-human charisma. According to Lorimer (2008, 2015) it includes three 

aspects: ecological, aesthetic, and physical charisma. Ecological charisma refers to an 

organism’s traits (size, behavior, habitat) that influence primarily discoverability and 

observability, especially in field encounters. Aesthetic charisma is linked to visual appeal, 

evoking emotional responses like affection or fear, often influenced by anthropomorphic 

features. Especially for aesthetic charisma, the affects do not only take place on a purely 

personal level, but rather reflect social preferences or trends (e.g., think of insect-like alien 

depictions in popular movies). Animals with strong aesthetic charisma can become 

flagship species and, as such, yield significant financial and political power (think of a 

panda or a polar bear). Physical charisma involves emotional connections in close and regular 

encounters, shaped by context such as farming, hunting, doing research, etc. For example, the 

first sighting of a species or the completion of a list is often described as deeply satisfying or 

exciting situations (Lorimer 2015). All these forms of charisma shape conservation practices, 
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public perceptions, and political support for species protection and have been taken up to 

explain (selective) conservation efforts (e.g., Jarić et al. 2020, Molhuizen et al. 2025).  

In line with a digital turn (Ash et al. 2018) there is a growing body of literature on the role of 

digital data and technology in shaping emotional and affectious human and non-human 

interactions and environmental governance in recent literature (Nost and Goldstein 2022). 

More specific the paradox role of disconnection (Soga and Gaston 2016) and reconnection to 

nature and wildlife through digital tools like smartphones, social media and augmented reality 

has been investigated (Adams 2020, Peltola and Ratamäki 2023): they can both bring people 

closer to nature by facilitating learning and deeper engagement, and distance them by 

mediating and potentially disrupting the direct experience of nature. Von Essen et al. (2023) 

highlight in a similar way the paradox of digital intimacy, where animals become more 

accessible yet distant, often commodified through digital surveillance technologies. They may 

deepen public connections to wildlife, but also risk prioritizing surveillance over authentic 

engagement, raising ethical concerns about animal agency and privacy. Charvolin (2024) 

explores amateur naturalists’ participation in a citizen’s science biodiversity database, 

emphasizing their deep attachment to nature and ethical responsibility in biodiversity 

monitoring. Rather than being driven by self-interest or social stratification, contributors 

engage out of passion and a sense of indebtedness to nature. 

Synthesis and application of concepts  

The integration of PF with naturecultures offers a productive expansion of PE that has been 

underexplored. While PF provides the institutional and governance-based foundation for 

understanding conservation as a structured process embedded in power relations (reflected in 

findings, sections on Classifying nature for conservation and Cumbersome institutions), 

naturecultures extend this analysis by emphasizing relationality and non-human agency. 

Scientific classifications, such as those embedded in conservation databases and policy 

frameworks, can be seen as governance tools that define what to conserve and whose 

knowledge is legitimized in decision-making. This is evident in the creation of species lists, 

digital conservation infrastructures, and bureaucratic zoning, which mediate the ways forests 

and forest species are understood, protected, and managed. These insights shaped my coding 

categories related to bureaucratic classification, ecological expertise, and tensions in species 

prioritization for answering the first two sub-questions (findings on Classifying nature for 

conservation and Cumbersome institutions).  
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The perspectives of naturecultures, including the non-human charisma concept, helped me to 

trace how affective responses shape conservation decisions, particularly around certain species, 

who dominantly appeared in the interviews (like the capercaillie or butterflies; see findings, 

section on Cluttered field realities). 

 

CASE DESCRIPTION AND METHODS 

 

WZAK guideline and WNSinfo information platform  

Baden-Württemberg, located in southwestern Germany, features extensive forest landscapes, 

species-rich grasslands, and a variety of habitats shaped by centuries of mixed land use (Konold 

et al. 2020, LUBW 2024). Its position at the intersection of Central European and Alpine 

biogeographic zones contributes to high ecological diversity, including many endangered and 

protected species (MLR 2020). To address this ecological responsibility, Baden-Württemberg 

launched strong political initiatives for biodiversity conservation, including a special program 

to strengthen biodiversity (MLR 2018) and the forest-specific Forest Nature Conservation 

Strategy (“Gesamtkonzeption Waldnaturschutz”) (ForstBW 2015).  

The Forest Target Species Guidelines („Waldzielartenkonzept”, WZAK) (Braunisch et al. 

2020) emerged from these efforts to integrate biodiversity conservation more systematically 

into forest management. To achieve this goal, 122 so-called „target species” were 

systematically selected through a combination of algorithmic and expert-based approaches, 

ensuring representation across diverse species groups (e.g., mammals, vascular plants, birds). 

These species and their habitat requirements served as key indicators of essential forest 

structures at various spatial scales within the forest communities of Baden-Württemberg 

(Braunisch et al. 2020, p. 53). 

Beyond the species list, an online platform, the Forest Nature Conservation Information 

System („Waldnaturschutz-Informationssystem”, WNSinfo), was developed to support 

implementation. The platform provides detailed species-specific information and conservation 

recommendations for forest planning, particularly for endangered species. In addition to the 

WZAK target species, the WNSinfo platform also includes other endangered and „listed” 

species, primarily those designated under Natura 2000, with some species appearing on both 

lists. 
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The WNSinfo platform serves multiple functions (see Figure 1), including: 

• Integration of existing biodiversity data, 

• Data exchange with external databases, 

• Interfaces and tools for data input, quality assurance, and management, 

• Information provision for different target groups, and 

• Data preparation and accessibility for forest management. 

 

Figure 1. The functions of the „Waldnaturschutz-Informationssystem” (WNSinfo information 
system) according to the official webpage (FVAa); text was translated by the author from German 
to English.  

 

Institutional context of the WZAK  

The WZAK guideline is embedded within a complex institutional framework. It is an integral 

component of the Forest Nature Conservation Strategy (ForstBW 2015), developed under the 

umbrella of the Biodiversity Strategy of Baden-Württemberg, Germany (BMUV 2024). This 

strategy aligns with the EU’s Natura 2000 network under the Birds and Habitats Directives 

(EEA 2024), nature conservation frameworks requiring member states to achieve biodiversity 

goals while granting them flexibility in designing national legislation to implement these 

objectives (EU 2025). 
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At the state level, the Forest Nature Conservation Strategy operationalizes these EU directives, 

with a particular focus on forest ecosystems and their ecological significance. The 

administrative structure in Baden-Württemberg follows a sectoral approach, with a division of 

responsibilities between open land and forest ecosystems. This results in the jurisdiction of two 

separate ministries: 

• The Ministry for the Environment (UM) oversees open land conservation, biodiversity, 

and environmental policies. 

• The Ministry for Rural Areas and Consumer Protection (MLR) governs forests and 

forestry-related policies. 

Within these ministries, different institutions are responsible for scientific guidance and policy 

implementation: 

• The State Institute for Environment Baden-Württemberg (LUBW) operates under the 

UM, handling biodiversity and species conservation across all ecosystems. 

• The Forest Research Institute Baden-Württemberg (FVA) functions under the MLR, 

focusing specifically on forest research and conservation. 

Furthermore, a significant institutional restructuring took place in Baden-Württemberg’s forest 

sector in recent years, primarily aimed at ensuring fair market competition among different 

forest ownership types. This restructuring led to the separation of: 

• The Forest State Administration (LFV) – which now serves as the regulatory and policy 

authority overseeing the management of all ownership categories. 

• The State Forest Agency (ForstBW) – which functions as the economic and 

management body responsible exclusively for state-owned forests. 

The FVA remains part of the LFV and thus conducts research and provides support across all 

ownership types. However, in practice, the Forest Nature Conservation Strategy, being a state-

level implementation of the EU directives, is only legally binding for state-owned forests, 

which fall under ForstBW’s management.  

Data collection and analysis 

For this study, I employed a qualitative, actor-oriented research approach to examine the 

interplay of digital conservation tools, bureaucratic structures, and more-than-human 

conservation practices. To explore the perspectives of key stakeholders involved in the 

implementation of the forest target species concept (WZAK) and its associated digital 

information platform (WNSinfo), I conducted 11 semi-structured interviews from August until 

December 2024. I purposefully selected interviewees to ensure a diverse representation across 

different actor groups including an institutional gradient, including state forest administrators 
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(interviewees I5, I7), regional forest conservation practitioners (I8, I9, I10, I11) and scientific 

experts involved in the development (I1, I4) and implementation (I2, I3, I6) of the WZAK. The 

criteria for selection were professional working experience with the WZAK and WNSinfo, 

either in the development process or application context. With this selection, I aimed to capture 

the range of expertise, institutional perspectives, and practical experiences in order to address 

the three research sub-questions adequately.  

Theoretical concepts such as classification politics, institutional governance, and non-human 

charisma informed the development of the interview guide. I designed the interview structure 

in order to elicit both episodic and semantic knowledge (Flick 1995). Episodic elements 

focused on concrete experiences with the WZAK and WNSinfo, including decision-making 

processes, encountered challenges, and affective engagements with conservation efforts. 

Semantic components addressed broader themes such as governance frameworks, conservation 

philosophies, and institutional interactions. Interviews lasted between 45 and 90 minutes and 

were conducted in person or via online conferencing tools (Zoom, MS Teams, and Webex). I 

recorded, transcribed, and anonymized all interviews for analysis, following ethical and 

methodological standards for qualitative research (Kaiser 2024). All quotes used in this article 

are translated from German to English, while aiming to preserve their original meaning. I used 

verbatim quotes selectively - primarily where they illuminated interpretive or practice-oriented 

insights not easily captured otherwise. I excluded redundant filler words (marked by „[…]”) to 

ensure clarity, while maintaining the integrity and meaning of the original speech (Kaiser 

2024). 

In addition to interviews, I conducted a participant observation (PO) on November 14, 2024, 

to gain insights into the day-to-day realities of nature conservation work (Guest et al. 2013). 

Over one day, I accompanied conservation practitioners and forestry officials during field visits 

and internal meetings where conservation measures were discussed and implemented. I 

maintained detailed field notes to document these engagements, focusing on interactions, 

negotiations, and emergent problem-solving strategies. Those notes build the foundation for 

the vignette at the beginning of this article (cf. Schöneich 2021) as well as parts of the finding 

sections. 

I analyzed the data using a combination of deductive and inductive coding techniques within 

the software MAXQDA24 (Mayring and Fenzl 2019). Based on the theoretical framework and 

the sub-research questions, I developed an initial set of codes: classification (norms and values, 

expertise), bureaucracy (data, institutional structures), field-level implementation (non-
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human-charisma, affects). After several coding rounds with continuous comparison between 

interview data, observational insights and the theoretical framework I adapted and 

supplemented the initial codes leading to the final set (three levels): classification (creation 

process, expertise, norms and values), bureaucracy (data [collection, management, access], 

institutional structures, law, economy, barriers), field-level implementation (affects [care, 

fear], non-human-charisma, experimentation), conservation and change (species and 

structure). I structured the findings according to this final code system. Each finding section 

represents mainly one first level code in order to answer the research sub-questions (refer to 

chapter on Theoretical framework.): classification for the analysis of the development of the 

WZAK (section on Classifying nature for conservation), bureaucracy for the entanglement of 

conservation efforts within institutional and political landscapes (refer to section on 

Cumbersome institutions), and field-level implementation for the situated implementation of 

conservation practices (section on Cluttered field realities). Some codes (e.g. conservation and 

change, data, affects) run also across the sections.  

During the writing process of this article, I used OpenAI - language model GPT-4o - in order 

to enhance the readability of the text. In line with the COPE guidelines for AI use (COPE 

2023), I reviewed and edited the content carefully after using this tool/service and take full 

responsibility for the content of this publication.  

 

FINDINGS 

 

This section presents the empirical findings. It demonstrates how forest biodiversity 

conservation is conceptualized and confronted by human and non-human actors and factors 

through the classificatory WZAK guideline and its WNSinfo information platform. In line with 

the overall aim of the study and in particular the three research sub-questions (refer to chapter 

on Theoretical framework), it touches the following main aspects: 

Firstly, the subsection on Classifying nature for conservation sheds light on the scientific 

creation of the guideline and which values and normative considerations underlie the involved 

concepts. Secondly, the subsection on Cumbersome institutions shows how the guidelines and 

the information platform are entangled in a bureaucratic system, with its own rules and 

dynamics. Thirdly, the subsection on Cluttered field realities focuses on the actual „doing 

conservation,” that is, implementing concrete action (in the field). 
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Classifying nature for conservation  

How are species selected, categorized, and prioritized within the WZAK framework, and how 

does scientific knowledge inform these classificatory decisions? Understanding the creation 

process behind the forest target species concept (WZAK) requires examining not only the 

scientific methodology but also the underlying values and normative considerations that shaped 

it (refer to the section on Practices of classification and standardization). The following 

subsections reconstruct the development of the WZAK, based on the interviews, participant 

observation, and official documents, and explore how scientific classification interrelates with 

non-human life in both theory and practice.  

Scientific methodology and expertise  

The WZAK was designed as a practical tool to facilitate species conservation within forest 

management. However, its primary objective is not solely the protection of individual species 

but rather the conservation of forest ecosystems as a whole. By focusing on key species that 

serve as ecological indicators, the approach aims to preserve essential habitat structures that 

support broader biodiversity. Developing such a scientifically grounded species list was a 

complex and multi-stage process (Braunisch et al. 2020). According to the developers (I1, I4), 

the first challenge was defining clear inclusion criteria, specifically determining whether a 

species should be classified as a forest target species. Because the WZAK emphasizes habitat 

structures, this decision was inherently tied to the classification of forest types (Braunisch et 

al. 2020). The key criterion for selection was the specificity of a species to a particular forest 

type - in other words, species that appear exclusively and consistently in a distinct forest 

structure were considered representative of that habitat. 

Translating this conceptual approach into a concrete species list was not straightforward (I1, 

I2, I4). It required an iterative selection process that combined algorithmic approaches with 

expert assessments. Algorithmic selection analyzed species distribution and habitat preferences 

using quantitative data, while expert assessments relied on ecologists and conservationists 

evaluating species based on practical field knowledge and ecological significance (Braunisch 

et al. 2020). Despite the rigor of this dual approach, interviewees (I1, I3, I4) highlighted that 

further adjustments were necessary. Some species, while theoretically ideal umbrella species, 

posed practical challenges. Certain species were poorly documented or virtually unknown, 

making identification difficult, while others required highly specialized expertise to recognize, 

meaning that their conservation and monitoring would be impractical. As a result, the final 

http://www.forestsmonitor.com/


Lauser (2025)                                                                                     Forests Monitor 2(1), 176-208, 2025 

 

190 www.forestsmonitor.com  

 

selection underwent additional refinement, incorporating ecological feasibility alongside 

scientific rigor (I1, I4). 

Norms and values 

While conservation efforts often emphasize saving specific species, the WZAK’s architects 

primarily saw themselves as advocates for ecosystems rather than individual life forms (I1, I2, 

I3, I4, I6). One interviewee (I2) explained that certain species might not survive climate change, 

but conservation efforts should still focus on ensuring that the habitat itself remains intact. 

Despite concentrating on singular species, conservation within the WZAK framework is 

ultimately understood as protecting the complex interplay of living beings within an ecosystem. 

While this aligns with the WZAK’s conceptual foundation, it also creates tensions in practical 

implementation, which will be further explored in the section on Cluttered field realities. The 

shift from species-specific conservation to structural conservation means that while the WZAK 

provides a framework for protecting biodiversity, its measures do not always translate into 

direct protection of individual species, a point that can be contentious in conservation debates. 

When interviewees were asked why specific forest ecosystems should be prioritized for 

conservation, two primary justifications emerged. During the participant observation, two 

interviewees emphasized an intrinsic value perspective, where forests and their biodiversity are 

preserved for their own sake, independent of human benefit. Others argued from a utilitarian 

and anthropocentric perspective, where conservation is motivated by cultural, historical, or 

practical considerations (I1, I2, I3, I6). One interviewee illustrated this perspective with a 

metaphor, comparing conservation to the maintenance of medieval cathedrals in European 

cities. Just as significant resources are dedicated to preserving historic buildings shaped by past 

human practices, according to the interviewee, certain forest types, formed under now-

declining management regimes such as cattle grazing, should be maintained due to their 

aesthetic, cultural, and ecological value for future generations. Beyond this historical and 

aesthetic argument, another, more relational logic of care emerged. Two interviewees 

expressed a commitment to protecting life, independent of whether future generations will 

experience certain species or habitats directly. It was not about whether their children would 

ever see a specific animal or type of forest, but rather that its continued existence was 

intrinsically valuable. However, this commitment to preservation was often tempered by 

realism. Many interviewees acknowledged the limits of conservation in the face of climate 

change and societal transformations (I1, I2, I3, I5, I6). A common sentiment was that not all 
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species or ecosystems can be saved, and that conservation must focus on systemic resilience 

rather than absolute preservation. 

Cumbersome institutions 

How do legal, institutional, and administrative structures enable or constrain the integration 

of the WZAK into forest governance in Baden-Württemberg? As outlined in the sections on 

WZAK guideline and WNSinfo information platform, and Institutional context of the WZAK, 

the WZAK and WNSinfo are part of a broader forest nature conservation strategy. Their 

development and implementation are embedded within multiple layers of governance, 

spanning from EU regulations to regional policies, creating a bureaucratic landscape with its 

own internal logic. This landscape reflects the interplay between structure and tool, tensions 

between various governing bodies and their domains of influence, as well as questions of 

authority, access, legitimacy to data and advocacy over the non-human world. 

The mutual influence of tools and structures  

During my interviews, it became evident that the WZAK serves political purposes beyond 

ecological measures. On the one hand the tool is used by forest conservation administrators 

and practitioners to support their political standing and agendas (e.g., for application for funds, 

or to justify competence and actions) and on the other hand the tool itself is shaped by the 

institutional landscape as it has to fulfill certain legal and technical requirements. 

Starting at a high political level, the mere existence of an evidence-based guideline is seen as 

a powerful political tool: 

„Of course, there is EU law. There are certain obligations that you have to fulfill at the EU 

level, and it is always good if you deliver guidelines that help meet these obligations; they are 

very popular.” (interview 4, pos. 83) 

Further down the institutional hierarchy, Baden-Württemberg maintains an administrative 

distinction between open land and forest ecosystems (refer to the section on Institutional 

context of the WZAK). This division is reflected at both the ministerial level (MLR for forests 

and UM for open land) and the scientific-advisory level (FVA for forestry research and LUBW 

for nature conservation). While LUBW officially leads species and nature conservation across 

all ecosystems, the FVA, as the state’s forest research institute, plays a key role in forest-related 

questions, particularly from a landscape and structural perspective. Despite this theoretical 

division, institutional boundaries are not as rigid in practice. The WZAK itself exemplifies this 

http://www.forestsmonitor.com/


Lauser (2025)                                                                                     Forests Monitor 2(1), 176-208, 2025 

 

192 www.forestsmonitor.com  

 

overlap - it integrates species conservation while remaining within the FVA’s mandate by 

focusing on forest structures and habitats rather than (individual) species. 

Interviewees described willing and constructive cooperation between institutions in most cases 

(I8, I9, I11). However, tensions persist, particularly regarding how forest nature conservation 

should be effectively integrated into forest management. In this context, the WZAK is 

perceived as a tool that advances forest-related institutions (e.g., LFV) politically: 

„We occupy a thematic field and want to develop it professionally, work on it extensively and 

satisfactorily. As far as nature conservation administration [LUBW] is concerned, we are very 

convincing with such guidelines, and approaches like this are incredibly helpful.” (interview 

7, pos. 43) 

The interviewee continues to explain that there was also hope of securing budgetary resources 

with the help of the WZAK. However, leveraging such guidelines as political tools is not 

without challenges. They must align with legal and political expectations, while remaining 

adaptable to shifting political priorities: 

„There are topics that are readily implemented, accepted, and promoted. [...] And then, on the 

other hand, there are certain things that are just not so ‘sexy’: [...] At the moment, we have an 

absolute moratorium, a stop to process conservation areas. I sometimes feel that what is 

currently in vogue and what is needed can be very short-lived.“ (interview 4, pos. 83) 

In the case of the WZAK, integration into existing administrative structures and political 

frameworks has been only partially successful. Again, this can be linked to institutional logics. 

While the WZAK and WNSinfo were designed to be applicable across different forest 

ownership categories, their implementation in state-owned forests carries unique legal 

pressures, whereas their adoption in private and communal forests remains an open question. 

This distinction matters because state forests in Baden-Württemberg are the most centrally 

regulated - or, at the very least, the most centrally controllable. As a result, new tools must be 

integrated into pre-existing, standardized systems. In the case of the WNSinfo as an online 

information platform, this remains an ongoing challenge that has yet to be fully resolved. 

Interviewees (I3, I5, I7, I8, I11) raised concerns regarding the WNSinfo’s role and place within 

existing workflows, particularly in relation to older, but well-established digital systems named 

Fokus 2000/InfoGIS, which are already embedded in ForstBW and LFV operations: 

„I would say it is the FVA’s playground. Which has advantages and disadvantages. The 

advantage is that you are relatively free - you can try things out, add elements, and see how 
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they work. The disadvantage is that it remains in this ‘FVA island existence,’ so to speak. And 

it doesn’t achieve a real, let’s say, official status“ (interview 5, pos. 60). 

Beyond administrative integration, legal considerations also influence the WNSinfo’s 

credibility as an official platform. The source of information used in legal procedures is crucial, 

as highlighted by one interviewee: 

„In legal matters, we are usually asked a question, which is then backed up by an 

administrative act. An administrative act also contains legal remedies. [...] And if an appeal is 

lodged, the files are requested, and everything must be properly documented.“ (interview 8, 

pos. 20) 

This interviewee further explained that, in legal assessments, the preference is to avoid citing 

WNSinfo as a reference, opting instead for Fokus 2000, which is already embedded in standard 

legal procedures within the LFV. However, it was acknowledged that the WNSinfo does offer 

advantages for rather informal communication, particularly within internal planning processes, 

where legal considerations are secondary and WNSinfo’s technical features allow for more 

efficient data handling compared to Fokus 2000. Ultimately, the future positioning of the 

WNSinfo and WZAK within institutional frameworks is seen as a political decision: „That has 

to come from the top. Simply put - what status do we want to give it?“ (interview 5, pos. 60). 

The (bio-)politics of data economy and management  

The presence or absence of a species on an official conservation list carries ecological, political, 

and bureaucratic consequences (Braverman 2014, 2017). However, beyond classification itself, 

the availability and accessibility of data play a crucial role in conservation efforts. As one 

interviewee succinctly put it, „only what is known can be protected” (interview 7, pos. 16). 

Section on Classifying nature for conservation examined how data collection influenced which 

species were initially included in the WZAK. However, issues with collecting, integrating, and 

accessing relevant biodiversity data continue to affect how the guideline is used in practice 

today. 

One of the primary obstacles is the integration of pre-existing biodiversity data into the 

WNSinfo. According to an interviewee (I7), incorporating data from the LUBW database, one 

of the WNSinfo’s intended external data sources, presents significant challenges. The 

permissions management system of the LUBW database restricts access, particularly when data 

ownership does not lie with the environmental administration itself. Some of the information 

originates from commercial third-party projects or external partnerships, often accompanied 
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by non-disclosure agreements that legally prevent redistribution. Furthermore, in some cases, 

data is considered too sensitive to be shared openly, even within governmental conservation 

efforts.  

 

Figure 2. Example for displaying the location of capercaillie ( tetrao urogallus) for public access 

at the WNSinfo information platform. The resolution is very low by purpose in order to protect 
the species against potentially disturbing visits (FVAb).  

Financial interests and contractual restrictions are not the only barriers to data access. 

Confidentiality concerns, especially regarding species that are understood as particularly 

vulnerable to human disturbance, also play a crucial role. Certain species are classified as 

highly endangered, and their exact locations are deliberately withheld from public access to 

prevent excessive human interference (e.g. see fig. 2). Several interviewees (I1, I3, I9) reported 

concern that detailed species location data - if openly accessible - could attract photographers, 

amateur naturalists, and wildlife enthusiasts to fragile habitats, ultimately causing unintended 

harm through habitat disturbance:  

„People are simply afraid that the data will fall into the wrong hands, to photographers, 

ornithologists, who will then disturb an area. […] There simply isn't the confidence to give out 

such data” (interview 9, pos. 30). 

This principle extends to the WNSinfo system itself, which operates on a tiered access model. 

While public users can view highly generalized species distribution maps, registered users - 
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such as forestry professionals and conservation practitioners - can obtain more precise location 

data and access additional functionalities: 

„The reason is that we have received data from various associations, organizations, etc., but 

often under the agreement that we are not allowed to simply give it out, but that we only provide 

it to certain people“ (interview 3, pos. 59). 

However, even among registered users, access is further differentiated by species sensitivity. 

Some species, such as the Vipera aspis (L. 1758), are considered particularly rare and at risk, 

and their precise locations remain restricted even to authorized users (I3). 

This restricted data-sharing policy also affects collaboration between conservation 

professionals of different institutions. An example mentioned in interviews was the Euroasian 

eagle owl, a species known to occur in specific regions but not officially listed in WNSinfo 

records, making access to its location data complicated even for conservation officials: 

„There is evidence of the eagle owl in our forest district. It's not official, but we know it occurs 

there. I can't see that in the system [WNSinfo], but the information has worked its way through 

to us via oral knowledge transfer. [...] We asked for the data, but especially with the eagle owl, 

it was like, ‘No, that's such sensitive data, they would keep it with them’” (Interview 9, pos. 

28). 

While access restrictions limit the retrieval of data, the contribution of new data into the 

WNSinfo is also a challenge. Similar to (full-sized) citizen science initiatives, where amateur 

naturalists can submit biodiversity records, the WNSinfo relies on verification processes. Only 

data that has been scientifically validated is integrated into the system, ensuring high accuracy 

but also slowing the process of data incorporation (I3). Field professionals and semi-

professional observers are not automatically able to contribute species records, as each 

submission must undergo expert review. This is especially relevant for rare or difficult-to-

identify species, where misidentifications could lead to misguided conservation efforts. The 

FVA’s scientific team is ultimately responsible for validating new records, but due to limited 

human resources, this process remains a significant bottleneck. One interviewee noted that 

capacity constraints within the FVA mean that data verification is not always prioritized, 

adding to the broader challenge of integrating WNSinfo into existing conservation workflows. 

Here again, the institutional positioning of the WNSinfo within Baden-Württemberg’s 

conservation bureaucracy further complicates its role. As discussed in the section on The 

mutual influence of tools and structures, the WNSinfo lacks an official status within the legal-
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administrative framework of ForstBW and the LFV. This creates a disconnect between the 

technical potential of the platform and its practical acceptance in decision-making processes. 

Cluttered field realities  

How do conservation practitioners interpret and implement the WZAK in decision-making on 

the ground? The findings show that its application involves navigating tensions between 

structural habitat goals and emotional connections to individual species. Practitioners translate 

abstract guidelines into concrete actions by balancing ecological aims with institutional 

constraints and personal motivations. The following sections illustrate how these dynamics 

unfold in practice. 

Between individuals and structure – a relational spectrum 

Concrete conservation actions in forest management are often framed in terms of forest 

structure, such as creating edge habitats or restoring moorlands. However, my interviews show 

that their implementation frequently depends on practitioners’ personal engagement and 

emotional investment in specific species. As one interviewee explained, species-based 

conservation provides a tangible reference point, making interventions more practical and 

relatable compared to purely structural arguments: 

„[a species] is something very specific compared to a forest structure […] and it is also 

something that I can count: […] If someone needs advice, you can say, ‘You have a relict 

population of this species here, or this forest target species occurs here, and if you want to do 

something about it, then I have specific information about the species. Ideally, I also have the 

spatial coordinates.’ Whereas, if I come from the structural side, it often remains rather vague“ 

(interview 5, Pos. 82-84). 

One example frequently cited as a best-practice case in my interviews involved the scarce heath 

butterfly (Coenonympha hero, L. 1761) in the eastern Swabian Alb. Initially, only two 

individuals of this highly endangered species were sighted. With support from FVA scientists, 

targeted conservation measures were implemented, redesigning the forest landscape to meet 

the butterfly’s habitat needs. Over the following years, the population multiplied, and not only 

did the scarce heath recover, but many other butterfly species also thrived.  

This case was repeatedly emphasized by some interviewees (I5, I6, I9, I10) as a clear success 

story, reinforcing the validity of the WZAK guideline. However, it also highlights the necessity 

of integrating single-species perspectives into broader conservation strategies. Practitioners 

explained how, in order to effectively implement conservation measures, they had to mentally 
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step into the perspective of the butterfly, asking: „How does a butterfly perceive the forest? 

How does it need its living room to be furnished?“ This act of perspective-taking illustrates 

how conservation work is not just an ecological or bureaucratic task but also a relational and 

interpretive practice, requiring practitioners to attune to and translate non-human needs into 

actionable management strategies (Lorimer 2015). 

While species protection is partly integrated into standard forest management plans, the extent 

of species-specific conservation efforts often depends on the personal interest and passion of 

individual forestry managers. As one interviewee (I7) explained, while general nature 

conservation measures are routinely included in forest inventory planning, some managers go 

beyond these requirements by actively advocating for specific species that they personally care 

about. He uses the following example: while species such as the Bechstein’s bat (Myotis 

bechsteinii, Kuhl 1818) or the red kite (Milvus milvus, L. 1758) are already covered under 

broader management frameworks, some forestry professionals choose to dedicate additional 

efforts to particular species, such as the purple hairstreak butterfly (Favonius quercus, L. 1758), 

out of personal commitment. This affective dimension of conservation further demonstrates 

how emotional connections to non-human beings can influence conservation priorities, leading 

to a more engaged and proactive approach to species protection beyond standardized planning 

procedures. 

While affective encounters with individual non-human beings anchor conservation practices in 

the tangible reality of living entities, the political and emotional resonance of certain species 

shapes which species receive attention and resources. The WZAK, with 122 target species, 

offers a broad ecological framework, but many species remain difficult to identify or 

emotionally connect with. As a result, only a handful of particularly charismatic species tend 

to dominate conservation discourse. Interviewees (I1, I2, I4) noted that animals generally 

receive more attention than plants, and within the animal kingdom, mammals, birds, and a few 

more visually appealing insects (e.g., some butterflies) stand out as the most politically and 

emotionally powerful groups. This was summed up in one interviewee’s comment:  

„Of course, it's not comparable. The green stubble lichen [Calicium viride, Pers. 1794] will 

never be as sexy as the capercaillie [Tetrao urogallus, L. 1758]” (interview 1, pos. 95). 
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Figure 3. Images of scarce heath, Coenonympha hero (L. 1761) (left), and capercaille, Tetrao 
urogallus (right) as depicted in the WNSinfo information platform (FVAc; FVAd). 

The capercaillie is a well-known example of this dynamic in Baden-Württemberg. It is a large, 

„charismatic” grouse species, depending on open forest structures for survival. However, its 

conservation seems to have been at the center of political controversy for decades, which was 

often cited in my interviews as an example of how conservation issues can become emotionally 

and politically charged: 

„There are 30 or 40 years of extremely hard political work behind it to protect the capercaillie. 

[…] But climate change actually speaks against the future of the capercaillie in the Black 

Forest. ‘Why am I so stupid as to pour millions of euros into the protection and preservation 

of the capercaillie every year?’ That's something that, when viewed from the outside, seems 

completely nonsensical. If I don't provide the information and say that the capercaillie is only 

one part of what we want to protect, but rather that it’s about preserving certain structures in 

the forest. And not only the capercaillie benefits from this, but also, I don't know, 20 or 30 

other species that are worth protecting” (interview 5, Pos. 72-74). 

This case illustrates how strong identification with a single species can both mobilize and 

polarize conservation efforts. While the emotional and political prominence of the capercaillie 

has generated significant funding and attention, it has also sparked heated debates about 

whether conservation priorities should be dictated by species charisma or broader ecological 

needs. In contrast to the affective engagement with individual species and the politically 

charged discourse around charismatic species, the WZAK’s structural approach seeks to 

provide a more systematic and utilitarian rationale for conservation. The capercaillie debate 

itself serves as an example of how a structural perspective can help reframe conservation goals. 

Instead of emphasizing the species itself, conservationists can shift the focus to the preservation 

of open forest structures, benefiting not just the capercaillie but a whole suite of species. 
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However, despite the benefits of this systemic argument, interviewees (I5, I6, I11) noted that 

broad structural conservation goals often fail to generate the same level of emotional or political 

support. When structural perspectives alone fail to convince stakeholders, legal frameworks 

such as EU directives become crucial tools for ensuring conservation action:  

„It is good to have EU legislation such as the ‘Birds Directive’ in the background because that 

ends the discussion relatively quickly“ (interview 4, Pos. 65).  

Therefore, conservation efforts often operate between emotional engagement and bureaucratic 

enforcement. While affective encounters with non-human entities drive individual motivation, 

and charismatic species shape political discourse, legal structures also provide a necessary 

backbone to ensure long-term ecological protection. 

Bridging science, policy and fieldwork  

The participant observation described at the beginning of this paper offered a first-hand insight 

into the multifaceted expertise required for conservation work in managed forests. While the 

site had been identified through the WNSinfo digital platform for its potential to support 

butterfly species, the field discussions quickly moved beyond biodiversity concerns. The group 

weighed technical constraints, funding availability, and regulatory requirements, recognizing 

that successful conservation hinged on aligning ecological objectives with forestry logistics. 

The scientists, though coming from a research background, demonstrated an acute awareness 

of the practical realities of forest management, from machinery use to institutional hierarchies. 

Rather than simply advocating for ecological measures, they worked to frame conservation in 

terms that made sense to forestry practitioners, emphasizing feasibility and regulatory fit rather 

than abstract ecological ideals. This process of balancing, translating, and adapting became 

even clearer as we traveled between sites. In the car, the two scientists continued strategizing, 

not only about how to implement conservation measures but also how to ensure their 

acceptance within the existing administrative and financial landscape. Their expertise extended 

beyond species ecology into the politics of conservation, revealing that biodiversity protection 

in managed forests is as much about navigating governance systems as it is about ecological 

knowledge. 

Later, I accompanied the two scientists to another site where conservation measures had 

already been implemented. One scientist emphasized the importance of ongoing monitoring - 

regularly revisiting sites, assessing progress, and engaging in dialogue with forest managers to 
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refine conservation strategies. The scientist described a common disconnect between 

conceptual conservation planning and on-the-ground implementation, explaining: 

„There’s this idea that if we provide good guidelines, good species profiles, a good information 

system, the measures will be implemented, and we can simply evaluate whether they worked 

[ecologically]. But I’ve realized over the last few years that if we don’t actively accompany 

them in the field, very little actually happens” (interview 6, Pos. 51). 

One interviewee (I9) explained me a particularly revealing and exemplary case that involved a 

forest refuge, an area designated for non-intervention where natural processes are meant to 

unfold without human interference. However, the Forest Research Institute (FVA) discovered 

that the area harbored a population of chalk burnet butterflies (Zygaena Fausta, L. 1767), a 

species that depends on open forest conditions. Their habitat requirements clashed with the 

non-intervention policy, which allowed forest succession to progress unchecked, leading to 

increasing canopy closure. 

This presented a conservation dilemma: Should the strict non-intervention policy be upheld, or 

should selective management actions be taken to maintain the butterfly’s habitat? To resolve 

this, the forestry team consulted with the nature conservation administration, which ultimately 

granted an exception to the non-intervention rule. The team was allowed to thin the forest 

canopy, removing certain trees and shrubs along the forest edge while ensuring that the felled 

material remained within the ecosystem. This intervention was considered a successful 

compromise between the goals of species conservation and forest refuge protection represented 

by the different institutions, as it created the necessary habitat conditions for the butterfly 

without fundamentally violating the principles of the forest refuge. Notably, this was the first 

time the team had applied the legal instrument of an exception permit in practice, even though 

they were familiar with it theoretically. 
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DISCUSSION 

 

The development of the WZAK target species list, as shown in the section on Classifying nature 

for conservation, exemplifies how classification is both scientific and political. The iterative 

blending of algorithmic selection with expert judgment reflects the dual imperative to maintain 

ecological credibility and practical feasibility. Scholars have long shown that classification 

systems are never neutral: they embed institutional priorities, social values, and assumptions 

about what counts as nature (Bowker and Star 1999, Waterton 2003). In this case, the balancing 

of structured habitat representation with species recognizability demonstrates how 

classificatory acts reflect broader biopolitical negotiations (Braverman 2014, 2017). Species 

were not simply selected for their ecological roles, but also filtered through what Gesing et al. 

(2019) describe as performative knowledge practices - where classification constructs, rather 

than merely describes, conservation realities. 

Thereby, classification work cannot be seen and understood in isolation from institutional 

dynamics. As the section on Cumbersome institutions illustrated, the WZAK’s dual role - as 

both ecological tool and strategic institutional asset - demonstrates how guidelines can serve to 

assert authority, attract funding, and align with legal (in this case, EU biodiversity) mandates. 

This strategic use is connected to persistent sectoral fragmentation between forestry and 

conservation agencies in Baden-Württemberg, reflecting broader patterns identified in forest 

governance literature (Lindahl et al. 2023). On the other hand, this institutional ambiguity 

around WNSinfo, in particular, reveals how digital infrastructures struggle to gain traction 

when they lack formal status or legal embedding (Nost and Goldstein 2022). Furthermore, the 

management of biodiversity information becomes a form of biopolitical control (Bowker 2000,  

Rantala et al. 2020). Restrictions on data sharing - driven by legal constraints, ownership issues, 

and fears of disturbance - create barriers not only for collaboration but for trust among 

conservation actors. In practice, such data politics reinforce existing hierarchies, positioning 

certain institutions as gatekeepers while limiting adaptability.  

At the field level, conservation becomes an emotional and ethical endeavor (Haraway 2008,  

Jarić et al. 2020). As the section on Cluttered field realities showed, practitioners interpret 

guidelines in ways that are often shaped by affective engagement with specific species. Rather 

than strictly applying habitat-oriented measures, many adopt a more relational approach – 

“thinking like a butterfly,” as one put it - to design interventions that resonate with both 

ecological goals and emotional attachments. This aligns with work by Lorimer (2007, 2015) 
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and Despret (2004), who show how non-human charisma and affect shape conservation 

practices. Practitioners’ motivations are not derived from abstract structural principles alone, 

but also from embodied encounters and ethical commitments to species survival, even in the 

face of ecological uncertainty. 

Furthermore, practitioners must also navigate bureaucratic procedures, technical constraints, 

and legal norms. The example of butterfly conservation within a designated non-intervention 

zone underscores this complexity. Even well-intentioned action requires legal exceptions and 

institutional negotiation, reflecting the argument that environmental interventions are always 

mediated by socio-technical arrangements (Hinchliffe et al. 2005, Latour 2004). This aligns 

very well with a debate in STS literature on (scientific) experimentation (Allamel-Raffin et al. 

2024, Papadopoulos 2018, Radder 2009), which critiques the conventional view of 

experimentation as a controlled, replicable process (Latour and Woolgar 1986, Rheinberger 

1997) and instead frames it as an open-ended, relational, and situated practice embedded 

in complex socio-ecological assemblages of knowledge, tools, and actors - including non-

human ones (Hinchliffe et al. 2005, Latour 2004, Ojani 2023). 

 

CONCLUSIONS 

 

In response to the overarching research question - how do classificatory instruments shape 

forest biodiversity conservation priorities and decision-making - this study demonstrates that 

tools like the WZAK and WNSinfo influence conservation outcomes not merely by organizing 

ecological data. These instruments do not act as neutral frameworks; rather, they embed 

specific ways of seeing forests, reflecting institutional logics, political interests, and affective 

attachments. In doing so, classificatory systems are both being shaped by the socio-ecological 

contexts in which they operate, but also actively reshaping these contexts through their 

application. This process is dynamic and contingent, varying across institutional environments, 

actor constellations, and practical field conditions. Consequently, the study underscores that 

forest biodiversity conservation is not a straightforward matter of scientific classification and 

its bureaucratic implementation. It is a relational, political, and evolving practice where 

guidelines, regulations, and emotional engagements with non-human beings intersect in 

complex ways. Understanding conservation as this situated and evolving practice points to the 
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need for governance approaches that are more adaptive, reflexive, and responsive to the 

complexity of forest landscapes.  

To move forward, future research should further examine how classificatory and digital tools 

reinforce institutional hierarchies or, alternatively, enable experimental governance. Exploring 

the PE of digital infrastructures (Nost and Goldstein 2022) in more depth could offer insights 

into how knowledge systems shape ecological interventions. More attention should be paid to 

the role of affect and species charisma in shaping conservation outcomes. Understanding these 

relational dynamics through a more-than-human lens opens pathways for more ethical and 

responsive conservation strategies that are attuned to situated ecological complexity. 

Additionally, research and policy should center the role of conservation practitioners as key 

intermediaries (Cvitanovic et al. 2025). Their work involves translating abstract frameworks 

into context-sensitive action, requiring both institutional support and epistemic flexibility. 

Therefore, policies should address: 

• Increased funding and resources for field-based conservation, rather than relying solely 

on conceptual guidelines. 

• Training programs to equip practitioners with skills to navigate bureaucratic structures 

while maintaining ecological flexibility. 

• Institutional flexibility to allow conservation measures to be adapted to field conditions 

rather than constrained by rigid administrative categories. 

• Participatory governance mechanisms that actively involve practitioners and local 

stakeholders in shaping conservation policies. 
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