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Introduction
This paper aims to discuss a specific methodological aspect of my PhD research, specifically the interdisciplinary character and the incorporation of biological-ecological science in a legal study. The first section shall briefly explain the research topic of insect protection, including the research question(s) and methodology. The second section shall delve into the specific methodological issue of the study, in particular with a view to discussing it further during the methodology class. The third section shall contain some statements for the purpose of giving further direction to the discussions. The last section will conclude the paper with a short summary.
Research topic: the legal protection of insects in the European Union and Flanders
Insects are the most species-rich and abundant group of multicellular animals, whereby realistic studies estimate that the group consists of 5 to 10 million insect species. More than half of all described species and about 75% of all animals are insects.[footnoteRef:1] However, several scientific studies corroborate the decline of insect abundance and diversity at an unprecedented rate, whereby some authors even suggest the onset of an ‘Insect Armageddon’.[footnoteRef:2] While nuance may be provided in a more extensive paper, the idea is that insect abundance and diversity are generally declining. [1:  G. MCGAVIN and L-R. DAVRANOGLOU, Essential Entomology, Oxford, Oxford University Press, 2022, v.]  [2:  J.C. HABEL, M.J. SAMWAYS and T. SCHMITT, “Mitigating the precipitous decline of terrestrial European insects: Requirements for a new strategy”, Biodiversity and Conservation 2019, volume 28, 1343-1360; C.A. HALLMANN, M. SORG, E. JONGEJANS, H. SIEPEL, N. HOFLAND, H. SCHWAN, W. STENMANS, A. MÜLLER, H. SUMSER, T. HÖRREN, D. GOULSON and H. DE KROON, “More than 75 percent decline over 27 years in total flying insect biomass in protected areas”, PLOS ONE 2017, volume 12, issue 10, 1-21; S.R. LEATHER, “Ecological Armageddon” – more evidence for the drastic decline in insect numbers”, Annals of Applied Biology 2018, volume 172, issue 1, 1‐3; R. KEHOE, E. FRAGO and D. SANDERS, “Cascading extinctions as a hidden driver of insect decline”, Ecological Entomology 2021, volume 46, issue 4, 743-756; G.A. MONTGOMERY, R.R. DUNN, R. FOX, E. JONGJANS, S.R. LEATHER, M.E. SAUNDERS, C.R. SHORTALL, M.W. TINGLEY and D.L. WAGNER, “Is the insect apocalypse upon us? How to find out”, Biological Conservation 2020, volume 241, 1-6; R. VAN KLINK, D.E. BOWLER, K.B. GONGALSKY, A.B. SWENGEL, A. GENTILE and J.M. CHASE, “Meta-analysis reveals declines in terrestrial but increases in freshwater insect abundances”, Science 2020, volume 368, 417–420.] 

Insects are a vital group of species, providing several benefits to the environment, other animal and plant species, and humans.[footnoteRef:3] One of the main services insects, e.g., bees and butterflies, provide is the pollination of wild plants and agricultural crops.[footnoteRef:4] Other benefits include dung burial, nutrient recycling, pest control, wildlife nutrition et cetera.[footnoteRef:5]  [3:  E.O. WILSON, “The little things that run the world (the importance and conservation of invertebrates)”, Conservation Biology 1987, volume 1, 344-346.]  [4:  S.G. POTTS, V. IMPERATRIZ-FONSECA, H.T. NGO, M.A. AIZEN, J.C. BIESMEIJER, T.D. BREEZE, L.V. DICKS, L.A. GARIBALDI, R. HILL, J. SETTELE and A.J. VANBERGEN, “Safeguarding pollinators and their values to human well-being”, Nature 2016, volume 540, 220-229.]  [5:  J.E. LOSEY and M. VAUGHAN, “The Economic Value of Ecological Services Provided by Insects”, BioScience 2006, volume 56, issue 4, 311-323.] 

Consequently, the doctoral study aims to formulate a legal recommendation on insect protection at the level of the European Union and the Flemish Region (the northern Region of Belgium). In particular, legislation and policies of biodiversity conservation and pesticides are studied in relation to the protection of insects. While these subject matters could be explained in more detail, the following is the general idea of insect protection in these domains.
The Habitats Directive No 92/43/EEC[footnoteRef:6] is the main instrument for the conservation of biodiversity and species in the European Union, laying down obligations for Member States to conserve natural habitats and wild fauna and flora.[footnoteRef:7] Consequently, the Habitats Directive lists protected animal and plant species in Annex II (area conservation) and/or Annex IV (strict species protection). More specifically, the Habitats Directive lists 100 individual insect species in Annex II, which is the Annex relating to the protection of species through the designation of special areas of conservation (SACs)[footnoteRef:8].[footnoteRef:9] Furthermore, the Habitats Directive lists 91 individual insect species in Annex IV, which is the Annex relating to the strict protection of species, following which several acts and omissions are prohibited, e.g., killing of specimens and the deliberate disturbance of species, et cetera.[footnoteRef:10] In essence, this low number of insect species covers only a tiny fraction of the insect world and represents only some threatened insect species. For example, no single bee species is listed, even though several scientific studies warn about the decline of bee populations. Consequently, it illustrates the blindness of competent authorities as to the need to conserve and protect insects via the Habitats Directive. [6:  Directive No 92/43/EEC of the Council, 21 May 1992 on the conservation of natural habitats and of wild fauna and flora, OJ.L 22 July 1992.]  [7:  Article 1, §1 Habitats Directive.]  [8:  More commonly known under the umbrella term “Natura 2000 sites”, which consist of special areas of conservation under the Habitats Directive and special protection areas under the Birds Directive.]  [9:  Articles 3, 4 and 6 Habitats Directive.]  [10:  Article 12 Habitats Directive.] 

Regulation No 1107/2009[footnoteRef:11] and Regulation No 528/2012[footnoteRef:12] are the main instruments to regulate the approval of active substances and the authorisation of plant protection and biocidal products, commonly known as pesticides. Active substances have to be approved by the European Commission before they may be used in pesticides, while pesticides need to be authorised by the Member State in order to be placed on the market and used in its territory.[footnoteRef:13] Hereby, Regulations lay down criteria for their approval/authorisation, in which there are provisions pertaining to the protection of the environment and animal health. However, in practice, certain active substances have been approved by the European Commission, e.g., glyphosate[footnoteRef:14], even though a plethora of scientific studies demonstrate that they are harmful to insects, thereby demonstrating a lack of care for the health of insects. [11:  Regulation No 1107/2009 of the European Parliament and of the Council, 21 October 2009 concerning the placing of plant protection products on the market and repealing Council Directives 79/117/EEC and 91/414/EEC, OJ.L 24 November 2009.]  [12:  Regulation No 528/2012 of the European Parliament and of the Council, 22 May 2012 concerning the making available on the market and use of biocidal products, OJ.L 27 June 2012.]  [13:  Articles 4 and 29 Plant Protection Products Regulation; Articles 4, 5 and 19 Biocidal Products Regulation.]  [14:  Implementing Regulation No 2023/2660 of the European Commission, 28 November 2023 renewing the approval of the active substance glyphosate in accordance with Regulation (EC) No 1107/2009 of the European Parliament and of the Council and amending Commission Implementing Regulation (EU) No 540/2011, OJ.L 29 November 2023. ] 

In conclusion, there is ignorance and a lack of science-based knowledge in legislation and policy at the level of the European Union, further extrapolated to the Flemish Region. For this purpose, the study formulates the main research question as follows: “How should insects be legally protected in order to reflect their ecological functionality[footnoteRef:15] and necessity for the environment, other species, and humans?”. In this regard, the objective is to adopt, amend, or repeal legislation and policy governing nature conservation and pesticides.[footnoteRef:16] Thus, the main research objective is of a recommendatory nature, whereby the study aims to formulate several recommendations in a hierarchical ranking on the protection of insects in nature conservation and pesticide legislation and policy.[footnoteRef:17] Besides the primary research objective, other research objectives are adopted, specifically a theory-building research objective[footnoteRef:18], an evaluative research objective[footnoteRef:19], and a descriptive research objective[footnoteRef:20] in order to support the other research objectives. The paper will, for reasons of time and space, be limited to the recommendatory research objective. [15:  The term “ecological functionality” will be explained further below.]  [16:  L. KESTEMONT, Handbook on Legal Methodology, Antwerp, Intersentia, 2018, 18.]  [17:  L. KESTEMONT, Handbook on Legal Methodology: From Objective to Method, Cambridge, Intersentia, 2018, 17-18 and 64.]  [18:  L. KESTEMONT, Handbook on Legal Methodology: From Objective to Method, Cambridge, Intersentia, 2018, 14-15.]  [19:  L. KESTEMONT, Handbook on Legal Methodology: From Objective to Method, Cambridge, Intersentia, 2018, 17.]  [20:  L. KESTEMONT, Handbook on Legal Methodology: From Objective to Method, Cambridge, Intersentia, 2018, 9-11.] 

There are several types of recommendations based on their characteristics. The first characteristic concerns the intended output of the recommendation, specifically whether the intention is to develop detailed rules on a legal construct (=specific recommendation) and/or to develop general guidelines and objectives (=framework recommendation).[footnoteRef:21] The chosen study's aim is to develop detailed rules on insect protection and general guidelines, considering the lack of detailed rules that envisage the protection of insects, as well as the nonexistence of a general, refined, science-based policy relating to insect protection. Furthermore, the European Commission often develops policy documents explaining a new initiative's general guidelines, which is followed by a legislative proposal containing detailed rules. For example, the Biodiversity Strategy 2030[footnoteRef:22] and the EU Pollinators Initiative[footnoteRef:23] are policy documents containing general guidelines on the conservation and restoration of biodiversity, including pollinators in particular. Afterwards, the European Commission made a legislative proposal for the adoption of a regulation on the restoration of nature, which contained detailed rules on the restoration of pollinators.[footnoteRef:24] [21:  L. KESTEMONT, Handbook on Legal Methodology, Antwerp, Intersentia, 2018, 73.]  [22:  Communication of the European Commission, EU Biodiversity Strategy for 2030 Bringing nature back into our lives, 20 May 2020, COM(2020)380 final.]  [23:  Communication of the European Commission, EU Pollinators Initiative, 1 June 2018, COM(2018)395 final; Communication of the European Commission, Revision of the EU Pollinators Initiative, 24 January 2023, COM(2023)35.]  [24:  Proposal from the European Commission for a Regulation of the European Parliament and of the Council on nature restoration, 22 June 2022, COM(2022)304 final.] 

The second characteristic of a recommendation concerns the subject matter, whereby some studies concentrate on specific aspects of a legal matter (=facet recommendation), while others deal with the legal matter as a whole (=global recommendation).[footnoteRef:25] The study adopts a facet recommendation, focusing on two specific components of insect protection, specifically biodiversity conservation and pesticides. So, insect protection in other domains of environmental law, e.g., soil legislation or water quality legislation, will be beyond the scope of the study. Furthermore, there is a more concrete focus within nature conservation and pesticide legislation and policy. In nature conservation legislation and policy, the primary focus is on the concept of species of community interest since this is the key to understanding which species are (supposed to be) listed in the corresponding Annexes.[footnoteRef:26] In pesticide legislation and policy, the primary focus is on the precautionary principle, as well as the approval criteria for active substances and authorisation requirements for pesticide products.[footnoteRef:27] [25:  L. KESTEMONT, Handbook on Legal Methodology, Antwerp, Intersentia, 2018, 73.]  [26:  Article 1, (g) Habitats Directive. ]  [27:  Article 1, §4, article 4 and article 29 Regulation No 1107/2009; Articles 1, §1, article 4, article 5 and article 19 Regulation No 528/2012.] 

The third characteristic of a recommendation concerns the intended communication of the output, whereby there are three options. The first option is to formulate several recommendations in an order of ranking (=hierarchical recommendation). The second option is to work out various scenarios and possibilities without providing an order of ranking (=multiple recommendations). The third option is to develop recommendations in two layers, one layer presupposing the minimum requirements and the other layer making available the options from which one can choose (=bipartite recommendation).[footnoteRef:28] This study opts for a hierarchical recommendation, considering an order of ranking of proposals, which is useful for policymakers to understand the different gradations of insect protection while concretising the priority of each recommendation. [28:  L. KESTEMONT, Handbook on Legal Methodology, Antwerp, Intersentia, 2018, 73.] 

[bookmark: _Hlk167374135]In conclusion, the study primarily aims to develop a legal recommendation on insect protection in the European Union and the Flemish Region, specifically by developing general guidelines and detailed rules in order of ranking on insect protection in biodiversity conservation and pesticides. 
Biological and ecological science in the normative criteria of a legal recommendation
After this general explanation of the envisaged research methodology, one specific aspect needs to be discussed in more detail, specifically the normative criteria underlying the recommendation. Normative criteria are the basis on which a recommendation is built.[footnoteRef:29] The best option is to explicitly state these criteria in order to clarify the underlying foundation of the recommendation and explain the research output.[footnoteRef:30] These criteria can be internal, i.e., derived from the legal system and concern legal rights, duties, principles, guarantees, and procedures, or be external, i.e., derived from a discipline other than the law.[footnoteRef:31] If research adopts external criteria, then the research becomes interdisciplinary.   [29:  L. KESTEMONT, Handbook on Legal Methodology, Antwerp, Intersentia, 2018, 64.]  [30:  L. KESTEMONT, Handbook on Legal Methodology, Antwerp, Intersentia, 2018, 64.]  [31:  L. KESTEMONT, Handbook on Legal Methodology, Antwerp, Intersentia, 2018, 64-65.] 

This is the main point of discussion for the purpose of this masterclass, specifically whether to only provide internal criteria for the recommendation on the legal protection of insects or whether external criteria derived from biological-ecological science may, should or must be included as well in a study of environmental law.
Personally, I am conflicted. On the one hand, the intended output is a legal thesis containing recommendations with detailed rules and general guidelines on the legal protection of insects. So, there have to be criteria derived from the legal system, which in this case would be from the legal system of the European Union, Belgium and Flanders. The aim is to consider duties, such as the obligations of Member States under EU nature conservation and pesticide legislation, and principles, such as the precautionary principle.  
On the other hand, as a topic of environmental law, the output must also, to some extent, conform to the standards and knowledge of biology and ecology. If my recommendations were inadequate from a biological-ecological point of view, then my suggestions would be fruitless and futile. However, the general issue is the requirement of sophisticated knowledge in order to understand the intricacies of insects and how they should be conserved. Firstly, and as stated above, the class of Insecta is gigantic, with beetles alone already representing 25% of all described animal species.[footnoteRef:32] Furthermore, while all insects do possess some similar characteristics, e.g., the possession of a protective cuticle, they remain one of the most diverse animal groups on Earth, each order and species with its own phylogeny, characteristics, morphology, habitat and biome, (eating) habits, manner of reproduction, et cetera.[footnoteRef:33] In addition to the individual diversity of each insect order and species, the complexity is further enhanced since insect species are part of different ecosystems in which each has its own functions and roles, and where each insect species interacts differently with other species. Therefore, there is a plethora of insect orders and species to take into account from a biological-ecological perspective, each with its own individual characteristics and diversity of interactions with other species. Secondly, there is the issue of an academic background in biology and ecology, meaning that it is difficult to understand the complexity of insect biology and ecology, let alone apply it during the formulation of a legal recommendation. Thirdly, even with such an academic background, the matter remains that there is a lack of scientifically viable and validated information on the life of insects.[footnoteRef:34] For example, one of the main problems in insect conservation is the lack of a historical baseline, i.e., scientists do not know the population abundance and diversity of an insect species in the past, which means that scientists do not know whether the current status of insect populations is steady, declining or growing.[footnoteRef:35] These three factors are interrelated and overlapping, thereby impacting each other.  Consequently, whether normative criteria derived from entomology and ecology should be included is a complex question. [32:  G. MCGAVIN and L-R. DAVRANOGLOU, Essential Entomology, Oxford, Oxford University Press, 2022, v.]  [33:  G. MCGAVIN and L-R. DAVRANOGLOU, Essential Entomology, Oxford, Oxford University Press, 2022, 3.]  [34:  P. CARDOSO, T.L. EWIN, P.A.V. BORGES and T.R. NEW, “The seven impediments in invertebrate conservation and how to overcome them”, Biological Conservation 2011, volume 144, issue 11, 2647-2655: P. CARDOSO and S.R. LEATHER, “Predicting a global insect apocalypse”, Insect Conservation and Diversity 2019, volume 12, issue 4, 263-267.]  [35:  T.C. BONEBRAKE, J. CHRISTENSEN, C.L. BOGGS and P.R. EHRLICH, “Population decline assessment, historical baselines, and conservation”, Conservation Letters 2010, (371) 371; R.K. DIDHAM, Y. BASSET, C.M. COLLINS, S.R. LEATHER, N.A. LITTLEWOOD, M.H.M. MENZ, J. MÜLLER, L. PACKER, M.E. SAUNDERS, K. SCHÖNROGGE, A.J.A. STEWART, S.P. YANOVIAK and C. HASSALL, “Interpreting insect declines: seven challenges and a way forward”, Insect Conservation and Diversity 2020, volume 13, (103) 104.] 

With that conflict in mind, I am currently inclined towards the inclusion of external criteria derived from biology, entomology, and ecology since the practical and scientific viability of the legal recommendation outweighs the envisaged problems. 
Ecological Functionality
With that discussion in mind, the paper progresses to the following topic, namely one of the external criteria that has been developed: ecological functionality. While it needs to be developed further during the research, the term essentially refers to a species interaction or ecological role whereby a species or group of species, i.e., insects, provide benefits to the environment, other species, and humans. In other words, my idea is to protect insects at such a level that would allow them to fulfil their ecological function and role.
The concept of ecological functionality is not new and has led to several discussions in ecological science.[footnoteRef:36] For example, the developing framework for an IUCN Green List of recovered species defines ecological function of a species as “the totality of the species’ interactions, determining its influence on, or contribution to, ecosystem processes, and the patterns of intra-specific interactions, behaviour and social dynamics that are characteristic of that species”.[footnoteRef:37] The IUCN task force, thereby, recognises ecological functionality as one of the three criteria for species recovery and a critical element of an aspirational conservation vision, while acknowledging that such functions can be difficult to assess.[footnoteRef:38] The other two criteria to determine the green status of the recovery of a species are viability and representation. A spatial unit population is said to be viable if the species has a low risk of extirpation in the spatial unit, as determined by the regional IUCN Red List category.[footnoteRef:39] Representation is the last criterion and attempts to make the bridge between the individual species and the population by quantifying viability and functionality across all areas comprising the native range of the studied species.[footnoteRef:40] [36:  J.F. BRODIE, K.H. REDFORD and D.F. DOAK, “Ecological Function Analysis: Incorporating Species Roles into Conservation”, Trends in Ecology & Evolution 2018, volume 33, issue 11, 840-850; E. HOFFLAND, T.W. KUYPER, R.N.J. COMANS and R.E. CREAMER, “Eco-functionality of organic matter in soils”, Plant Soil 2020, volume 455, 1-20; H.R. AKÇAKAYA, E.L. BENNETT, T.M. BROOKS, M.K. GRACE, A. HEATH, S. HEDGES, C. HILTON-TAYLOR, M. HOFFMANN, D.A. KEITH, B. LONG, D.P. MALLON, E. MEIJAARD, E.J. MILNER-GULLAND, A.S.L. RODRIGUES, J. PAUL RODRIGUEZ, P.J. STEPHENSON, S.N. STUART and R.P. YOUNG, “Quantifying species recovery and conservation success to develop an IUCN Green List of Species”, Conservation Biology 2018, volume 32, issue 5, 1128-1138; H. RESIT AKÇAKAYA, A.S.L. RODRIGUES, D.A. KEITH, E.J. MILNER-GULLAND, E.W. SANDERSON, S. HEDGES, D.P. MALLON, M.K. GRACE, B. LONG, E. MEIJAARD and P.J. STEPHENSON, “Assessing ecological function in the context
of species recovery”, Conservation Biology 2019, volume 34, issue 3, 561-571.]  [37:  IUCN SSC SPECIES CONSERVATION SUCCESS TASK FORCE, IUCN Green Status of Species: A global standard for measuring species recovery and assessing conservation impact, 2021, 7, https://portals.iucn.org/library/sites/library/files/documents/2021-022-En.pdf. ]  [38:  J.F. BRODIE, K.H. REDFORD and D.F. DOAK, “Ecological Function Analysis: Incorporating Species Roles into Conservation”, Trends in Ecology & Evolution 2018, volume 33, issue 11, (840) 840.]  [39:  IUCN SSC SPECIES CONSERVATION SUCCESS TASK FORCE, IUCN Green Status of Species: A global standard for measuring species recovery and assessing conservation impact, 2021, 9.]  [40:  IUCN SSC SPECIES CONSERVATION SUCCESS TASK FORCE, IUCN Green Status of Species: A global standard for measuring species recovery and assessing conservation impact, 2021, 3; H. RESIT AKÇAKAYA, A.S.L. RODRIGUES, D.A. KEITH, E.J. MILNER-GULLAND, E.W. SANDERSON, S. HEDGES, D.P. MALLON, M.K. GRACE, B. LONG, E. MEIJAARD and P.J. STEPHENSON, “Assessing ecological function in the context
of species recovery”, Conservation Biology 2019, volume 34, issue 3, (561) 563.] 

Since ecological science seems to suggest ecological functionality as one of the main criteria to determine restoration success, the aim of the study was to adopt this term as one of the external normative criteria, even though the criterion is not created for the specific purpose of insect protection.

Statements
The purpose of this section is merely to provide three statements in order to facilitate discussion during the research methodology class. However, the expert and peer may suggest other discussion topics.
Statement 1: legal studies within environmental law should, to some extent, incorporate biology within their research methodology, especially when formulating a recommendation that should be scientifically sound and viable.
Statement 2: the complexity of insect biology and ecology warrants a fortiori the integration of entomological-ecological criteria. 
Statement 3: the lack of an academic background in a discipline other than law does not hinder the adoption of an interdisciplinary research approach.
Conclusion
This paper concerns the legal protection of insects in the European Union and the Flemish Region. The general observation is that there is a lack of scientifically-based knowledge concerning insects in legislation and policy. Consequently, the aim is to formulate legal recommendations on the protection of insects, specifically with a view to reflect their ecological functionality and the benefits that insects create for the environment, species and humans. Therefore, the study aims to develop general guidelines and detailed rules in order of ranking on insect protection in biodiversity conservation and pesticides. However, in order to do so, the question is raised whether this recommendation should incorporate entomological-ecological science and, if so, to what extent and under which circumstances. 
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