Supplementary material for the publication:

Title:
Changing articulations of relevance in soil science
Diversity and (potential) synergy of epistemic commitments in a scientific discipline

Authors:

Lisa Sigl*

Ruth Falkenberg!
Maximilian Fochler?

'Research Platform Responsible Research and Innovation in Academic Practice
’Department for Science and Technology Studies

Published in: Studies in History and Philosophy of Science
Date: forthcoming

List of items:

e Supplementary material 1: List of analysed documents

e Supplementary material 2: Interview guideline




Supplementary material 1: List of analysed documents

* not available, but discussed in other literature
** abstract is available

1. Dudal, R. "The Role of Pedology in Meeting the Increasing Demands on Soils." Soil Survey and Land
Evaluation 7 (1987): 101-10.*

2. Nielson, D.R. "Emerging Frontiers in Soil Science." Geoderma 40 (1987): 267-73.*

3. McCracken, R. J. "Soils, Soil Scientists, and Civilization." Soil Science Society of America Journal 51, no. 1395-
1400 (1987). *

4. Blum, Winfried. "Problems of Soil Conservation. Steering Committee for the Conservation and Management
of the Environment and Natural Habitats (Cdpe)." In Nature and environment series. Strasbourg, France: Council
of Europe, 1988.

5. Churchward, M. "Whither Field Pedology." Australian Soil News 75 (1988): 94-95. *

6. Daniels, R.B. "Pedology, a Field or Laboratory Science?". Soil Science Society of America Journal 52 (1988):
1518-19. *

7. Nachtergaele, F. "Soil Surveyors: An Endangered Species." Soil Survey Horizons 31 (1990): 83-4. *

8. Gardner, W.R. "Soil Science as a Basic Science." Soil science 151 (1991): 2-6. **

9. Gerzabek, M.H., S.M. Ullah, and K. Miick. "Cs-137 Transfer into Plants from Contaminated Austrian Soils.". In
Papers Presented on after-Effects of Chernobyl; Proceedings of the Xixth Esna-Conference Vienna, edited by
M.H. Gerzabek, 196-208. Vienna: OEDZS, 1989.

10. Greenland, D.J. "The Contributions of Soil Science to Society — Past, Present, and Future." Soil Science 151
(1991): 19-23.**

11. Simonson, Roy W. "Soil Science—Goals for the Next 75 Years." Soil Science 151, no. 1 (1991): 7-18. **

12. Menzel, R. G. "Soil Science: The Environmental Challenge." Soil Science 151, no. 1 (1991): 24-29.**

13. Hillel, Daniel. "Research in Soil Physics: A Re-View." Soil Science 151, no. 1 (1991): 30-34.**

14. Schnitzer, Morris. "Soil Organic Matter—the Next 75 Years." Soil Science 151, no. 1 (1991): 41-58. **

15. Theng, B. K. G. "Soil Science in the Tropics-the Next 75 Years." Soil Science 151, no. 1 (1991): 76-90. **

16. Philip, John R. "Soils, Natural Science, and Models." Soil Science 151, no. 1 (1991): 91-98. **

17. Hillel, Daniel. "Science and the Crisis of the Environment." Geoderma 60, no. 1 (1993/12/01/ 1993): 377-82.
% %

18. Gardner, W. R. "A Call to Action." [In English]. Soil Science Society of America journal v. 57, no. no. 6 (1993-12
1993): pp. 1403-05-993 v.57 no.6. *

19. Lal, Rattan. Soil Erosion Research Methods. Lucie Press, 1994. *

20. Cameron, K.C. "Cameron, K.C., 1994. Metamorphism of Soil Science: An Exciting Future Ahead.". New
Zealand Soil News (1994): 176-86. *

21.Bridges, E. M., and M. Catizzone. "Soil Science in a Holistic Framework: Discussion of an Improved Integrated
Approach." Geoderma 71, no. 3 (1996/06/01/ 1996): 275-87.

22.Basher, Les. "Is Pedology Dead and Buried?". Australian Journal of Soil Research 35, no. 5 (1997): 979-94.
23. Blum, Winfried. "Agriculture in a Sustainable Environment - a Holistic Approach." Agrophysics 12 (1998): 13-
24.

24.1bdnez, Juan José, and Jaume Boix. "The Search for a New Paradigm in Pedology: A Driving Force for New
Approaches to Soil Classification." European Soil Bureau, 2002.

25. McBratney, A.B., Mendonga Santos, M.L., Minasny, B., 2003. On digital soil mapping. Geoderma 117, 3—52.
26.Blum, E.H. Winfried, J. Blsing, and L. Montanarella. "Research Needs in Support of the European Thematic
Strategy for Soil Protection." Trends in Analytical Chemistry 23 (2004): 680-85.

27.Blum, Winfried, D. Barcelo, J. Busing, T. Ertel, A. Ime-Son, and J. Vegter. "Scientific Basis for the Management
of European Soil Resources." Wien: European Confederation of Soil Science Societies (ECSSS), 2004.

28. Dumanski, J., and R. Lal. "Soil Conservation and the Kyoto Protocol Facts and Figures (Theme Paper)." In
Agriculture and the Environment. Ottawa: Environment Bureau, Agriculture and Agri-Food Canada, 2004. *

29. Blum, Winfried. "Functions of Soil for Society and the Environment." Reviews in Environmental Science and
Bio/Technology 4 (2005): 75-79.

30. Baveye, Philippe. "A Vision for the Future of Soil Science." In The Future of Soil Science, edited by Alfred E.



Hartemink, 10-12. Wageningen: |USS, 2006a.

31. Commission of the European Communities. "Proposal for a Directive of the European Parliament and of the
Council Establishing a Framework for the Protection of Soil. Com-232." Brussels, 2006.

32. Hartemink, Alfred E., ed. The Future of Soil Science. Wageningen: IUSS, 2006.

33. Wilding, Larry P., and Henry Lin. "Advancing the Frontiers of Soil Science Towards a Geoscience." Geoderma
131, no. 3 (2006/04/01/ 2006): 257-74.

34. Baveye, Philippe. "A Future for Soil Science." Journal of Soil and Water Conservation 61, no. 5 (2006b): 148A-
51A.

35. McBratney, Alex. "Musings on the Future of Soil Science (in ~ 1 K Words)." In The Future of Soil Science,
edited by Alfred E. Hartemink, 86-88. Wageningen: [USS, 2006.

36. Blum, E.H. Winfried. "Prasentation: Gemeinsam Geht Es Besser: Multidisziplinaritat in Der Bodenforschung."
Berlin, 2007 (unpublished presentation).

37.Bouma, Johan, and Peter Droogers. "Translating Soil Science into Environmental Policy: A Case Study on
Implementing the Eu Soil Protection Strategy in the Netherlands Author Links Open Overlay Panel."
Environmental Science & Policy 10, no. 5 (2007): 454-63.

38. Hartemink, Alfred E., and Alex McBratney. "A Soil Science Renaissance." Geoderma 148, no. 2 (2008/12/15/
2008): 123-29.

39. Lal, Rattan, and David Pimentel. "Soil Erosion: A Carbon Sink or Source?". Science Letters 319 (2008): 1040-
42.

40. Hartemink, Alfred E. "Soils Are Back on the Global Agenda." Soil Use and Management 24, no. 4 (2008): 327-
30.

41.Van Oost, K., J. Six, Gerard Govers, Tim Quine, and S. De Gryze. "Carbon Sink or Source: Response." Science
Letters 319 (2008): 1040-42.

42.Baveye, Philippe C., and Astrid R. Jacobson. "Comment on “a Soil Science Renaissance” by A.E. Hartemink and
A. Mcbratney." Geoderma 151, no. 3 (2009/07/15/ 2009): 126-27.

43.Bouma, J. "Soils Are Back on the Global Agenda: Now What?". Geoderma 150, no. 1-2 (2009): 224-25.
44.van der Putten, W. H., R. D. Bardgett, P. C. de Ruiter, W. H. G. Hol, K. M. Meyer, T. M. Bezemer, M. A.
Bradford, et al. "Empirical and Theoretical Challenges in Aboveground—Belowground Ecology." Oecologia 161
(2009): 1-14.

45. Hartemink, Alfred E., Jon Hempel, Philippe Lagacherie, Alex McBratney, Neil McKenzie, Robert A. MacMillan,
Budiman Minasny, et al. "Globalsoilmap.Net —a New Digital Soil Map of Theworld." In Digital Soil Mapping,
Progress in Soil Science 2, edited by Boettinger et al. (eds): Springer, 2010.

46. Churchman, G. J. "The Philosophical Status of Soil Science." Geoderma 157, no. 3 (2010/07/15/ 2010): 214-
21.

47.Dominati, Estelle, Murray Patterson, and Alec Mackay. "A Framework for Classifying and Quantifying the
Natural Capital and Ecosystem Services of Soils." Ecological Economics 69, no. 9 (2010/07/15/ 2010): 1858-68.
48. International Union of Soil Sciences. "Soil Science 2020 & Beyond... Realising the Value of Soil & Valuing
Those Who Study It. International Union of Soil Sciences Strategic Plan 2012 - 2020." 2012.

49. Weiss, Gordon. "Losing Ground. Professor Alexander Mcbratney." The Global Mail (2012).

50.Bouma, J., and Alex McBratney. "Framing Soils as an Actor When Dealing with Wicked Environmental
Problems." Geoderma (2013).

51.Vivant, Anne-Laure, Dominique Garmyn, Pierre-Alain Maron, Virginie Nowak, and Pascal Piveteau. "Microbial
Diversity and Structure Are Drivers of the Biological Barrier Effect against Listeria Monocytogenes in Soil." PLOS
ONE 8, no. 10 (2013): e76991.

52.8Six, J. "Spare Our Restored Soil." Nature 498 (2013): 180-81.

53. McBratney, Alex, D.J. Field, and A. Koch. "The Dimensions of Soil Security." Geoderma 213 (2014): 203-13.
54. Montanarella, Luca. "The History of Soil Mapping and Classification in Europe: The Role of the European
Commission." Paper presented at the EGU General Assembly, Vienna, 2014.

55. Arrouays, Dominique, Michael G. Grundy, Alfred E. Hartemink, Jonathan W. Hempel, Gerard B. M. Heuvelink,
S. Young Hong, Philippe Lagacherie, et al. "Chapter Three - Globalsoilmap: Toward a Fine-Resolution Global Grid
of Soil Properties." In Advances in Agronomy, edited by Donald L. Sparks, 93-134: Academic Press, 2014.
56.Bouma, J. "Reaching out from the Soil-Box in Pursuit of Soil Security." Soil Science and Plant Nutrition (2015).
57. Leifeld, J., and J. Mayer. "<Sup>14</Sup>C in Cropland Soil of a Long-Term Field Trial — Experimental



Variability and Implications for Estimating Carbon Turnover." SOIL 1, no. 2 (2015): 537-42.

58. Nocita, Marco, Antoine Stevens, Bas van Wesemael, Matt Aitkenhead, Martin Bachmann, Bernard Barthes,
Eyal Ben Dor, et al. "Chapter Four - Soil Spectroscopy: An Alternative to Wet Chemistry for Soil Monitoring." In
Advances in Agronomy, edited by Donald L. Sparks, 139-59: Academic Press, 2015.

59.Bouma, J., C. Kwakernaak, A. Bonfante, J. J. Stoorvogel, and L. W. Dekker. "Soil Science Input in
Transdisciplinary Projects in the Netherlands and Italy." Geoderma Regional 5 (2015/08/01/ 2015): 96-105.

60. Falconer, Ruth E., Guillaume Battaia, Sonja Schmidt, Philippe Baveye, Claire Chenu, and Wilfred Otten.
"Microscale Heterogeneity Explains Experimental Variability and Non-Linearity in Soil Organic Matter
Mineralisation." PLOS ONE 10, no. 5 (2015): e0123774.

61. International Union of Soil Sciences. "Vienna Soil Declaration “Soil Matters for Humans and Ecosystems”
Proclaimed at the Celebration of the International Year of Soils 2015.Achievements and Future Challenges."
Vienna, 2015.

62. Montanarella, Luca. "Agricultural Policy: Govern Our Soils." Nature 528, no. 7580 (2015/12/01 2015): 32-33.
63. Brevik, Eric C. "Soil Science: Selected Historical Highlights in Celebration of the Upcoming International Year
of Soils." Soil Horizons (2015).

64. Wall, D. H., Uffe Nielsen, N., and J. Six. "Soil Biodiversity and Human Health." Nature 528 (2015): 69-76.

65. Wall, D. H., and J. Six. "Give Soils Their Due." Science 347, no. 6223 (13 February 2015): 695.

66. Lehmann, J., and M. Kleber. "The Contentious Nature of Soil Organic Matter." Nature 528 (2015): 60-68.

67. Montanarella, Luca. "Agricultural Policy: Govern Our Soils." Nature 528, no. 7580 (2015/12/01 2015): 32-33.
68. Baveye, Philippe C., Jacques Berthelin, and Jean-Charles Munch. "Too Much or Not Enough: Reflection on
Two Contrasting Perspectives on Soil Biodiversity." Soil Biology and Biochemistry 103 (2016/12/01/ 2016): 320-
26.

69. Lavelle, Patrick, Alister V. Spain, Manuel Blouin, Manuel Blouin, and Anne Zangerlé. "Ecosystem Engineers in
a Self-Organized Soil: A Review of Concepts and Future Research Questions". Soil Science 181, no. 3/4 (2016).
70. Baveye, Philippe C., Jacques Baveye, and John Gowdy. "Soil “Ecosystem” Services and Natural Capital: Critical
Appraisal of Research on Uncertain Ground." [In English]. Frontiers in Environmental Science 4, no. 41 (2016-
June-07 2016).

71.Bouma, J., and L. Montanarella. "Facing Policy Challenges with Inter- and Transdisciplinary Soil Research
Focused on the Un Sustainable Development Goals." SOIL 2, no. 2 (2016): 135-45.

72.0burger, E., and H. Schmidt. "New Methods to Unravel Rhizosphere Processes." Trends in Plant Science, no.
21 (2016): 243-55.

73.Keesstra, S. D., J. Bouma, J. Wallinga, P. Tittonell, P. Smith, A. Cerda, L. Montanarella, et al. "The Significance
of Soils and Soil Science Towards Realization of the United Nations Sustainable Development Goals." SOIL 2, no.
2 (2016): 111-28.

74. Minasny, Budiman, and Alex B. McBratney. "Digital Soil Mapping: A Brief History and Some Lessons."
Geoderma 264 (2016/02/15/ 2016): 301-11.

75. Baveye, Philippe. "Putting Things in Perspective." Spanish Journal of Soil Science 7, no. 2 (2017): 146-48.
76.Rosenzweig, Steven. "How a New Way of Thinking About Soil Sparked a National Movement in Agriculture."
ensia (2017).

77.Zhang, Gan-lin, Feng Liu, and Xiao-dong Song. "Recent Progress and Future Prospect of Digital Soil Mapping:
A Review." Journal of Integrative Agriculture 16, no. 12 (2017/12/01/ 2017): 2871-85.

78. Brevik, Eric C., and Artemi Cerda. "The History of Soil Science." In Encyclopedia of Soil Science, Third Edition:
Taylor and Francis, 2017.

79. Minasny, Budiman et al. "Soil Carbon 4 Per Mille." Geoderma 292 (2017): 59-86.

80. Soil Health Institute. "Enriching Soil, Enhancing Life. An Action Plan for Soil Health." 2017.

81.Zhang, Gan-lin, Feng Liu, and Xiao-dong Song. "Recent Progress and Future Prospect of Digital Soil Mapping:
A Review." Journal of Integrative Agriculture 16, no. 12 (2017/12/01/ 2017): 2871-85.

82. Blankinship, Asmeret, Asefaw Berhe, Susan E. Crow, Jennifer L. Druhan, Katherine A. Heckman, Marco
Keiluweit, Corey R. Lawrence, et al. "Improving Understanding of Soil Organic Matter Dynamicsby Triangulating
Theories, Measurements, and Models." Biogeochemistry 140 (2018): 1-13.

83. Baveye, Philippe C., Jacques Berthelin, Daniel Tessier, and Gilles Lemaire. "The “4 Per 1000” Initiative: A
Credibility Issue for the Soil Science Community?". Geoderma 309 (2018/01/01/ 2018): 118-23.

84. de Vries, Wim. "Soil Carbon 4 Per Mille: A Good Initiative but Let's Manage Not Only the Soil but Also the



Expectations: Comment on Minasny Et Al. (2017) Geoderma 292: 59-86." Geoderma 309 (2018/01/01/ 2018):
111-12.

85.van Groenigen, Jan Willem, Chris van Kessel, Bruce A. Hungate, Oene Oenema, David S. Powlson, and Kees
Jan van Groenigen. "Sequestering Soil Organic Carbon: A Nitrogen Dilemma." Environmental Science &
Technology 51, no. 9 (2017/05/02 2017): 4738-39.

86. Kogel-Knabner, Ingrid, and Cornelia Rumpel. "Advances in Molecular Approaches for Understanding Soil
Organic Matter Composition, Origin, and Turnover: A Historical Overview." Advances in Agronomy (02/02 2018).
87. Lal, Rattan, Rainer Horn, and Takashi Kosaki, eds. Soil and Sustainable Development Goals, Geoecology Essay.
Stuttgart: Schweizerbart'sche Verlagsbuchhandlung, 2018.

88. Lin, Henry. "The Soil Nexus and Sustainable Development Goals." In Soil and Sustainable Development Goals,
edited by Rattan Lal, Rainer Horn and Takashi Kosaki, 38-51. Stuttgart: Catena, 2018.

89. Ussiri, David A. N., and Rattan Lal. "The Role of Soil Management and Restoration in Advancing the Sdgs." In
Soil and Sustainable Development Goals, edited by Rattan Lal and et al., 61-71. Stuttgart, 2018.

90. van der Putten, Wim, Kelly Ramirez, and et al. "Opportunities for Soil Sustainability in Europe." German
National Academy of Sciences Leopoldina 2018, 2018.

91.Bouma, J. "How to Communicate Soil Expertise More Effectively in the Information Age When Aiming at the
Un Sustainable Development Goals." Soil Use and Management 35 (2019): 32-38.

92. Arrouays, Dominique, and Vera Laetitia Mulder. "Special Issue "Digital Soil Mapping of Soil Functions"." Soil
Systems 3 (2019).

93. Brevik, E. C. "Bachelors Level Soil Science Training at Land Grant Institutions in the USA and Its Territories."
Journal of Natural Resources and Life Sciences Education 48, no. 1 (2019).

94. Rutgers, Michiel, Jeroen P. van Leeuwen, Dirk Vrebos, Harm J. van Wijnen, Ton Schouten, and Ron G. M. de
Goede. "Mapping Soil Biodiversity in Europe and the Netherlands." Soil Systems 3, no. 2 (2019): 39.

95. Bouma, Johan, Luca Montanarella, and Gregory Evanylo. "The Challenge for the Soil Science Community to
Contribute to the Implementation of the Un Sustainable Development Goals." Land Use and Management 35
(2019): 538-46.

96. Gonzalez Lago, Mariana, Roel Plant, and Brent Jacobs. "Re-Politicising Soils: What Is the Role of Soil Framings
in Setting the Agenda?". Geoderma 349 (2019): 97-106.

97. Jiao, Xiao-giang, Hong-yan Zhang, Wen-gi Ma, Chong Wang, Xiao-lin Li, and Fu-suo Zhang. "Science and
Technology Backyard: A Novel Approach to Empower Smallholder Farmers for Sustainable Intensification of
Agriculture in China." Journal of Integrative Agriculture 18, no. 8 (2019/08/01/ 2019): 1657-66.

98. McBratney, Alex, and Jan Willem van Groenigen. "A Festschrift to Celebrate Johan Bouma’s Career."
Geoderma 348, no. 207 (2019).

99. Baveye, Jacques, and Michelle Wander. " The (Bio)Chemistry of Soil Humus and Humic Substances: Why Is
the “New View” Still Considered Novel after More Than 80 Years?". Froniters in Environmental Science 7 (2019):
1-6.

100. Friedrichsen, Claire N., Samira H. Daroub, Martha C. Monroe, John R. Stepp, and Stefan Gerber.
"Stakeholders' Mental Models of Soil Food Value Chain in the Everglades." Geoderma 343 (2019/06/01/ 2019):
166-75.

101. Veen, G. F., E. R. Jasper Wubs, Richard D. Bardgett, Edmundo Barrios, Mark A. Bradford, Sabrina Carvalho,
Gerlinde B. De Deyn, et al. "Applying the Aboveground-Belowground Interaction Concept in Agriculture: Spatio-
Temporal Scales Matter." [In English]. Frontiers in Ecology and Evolution 7, no. 300 (2019-August-14 2019).

102. Amelung, W., D. Bossio, W. de Vries, |. Kégel-Knabner, J. Lehmann, R. Amundson, R. Bol, et al. "Towards a
Global-Scale Soil Climate Mitigation Strategy." Nature communications 11, no. 1 (2020): 1-10.

103. Amundson, Ronald. "The Policy Challenges to Managing Global Soil Resources." Geoderma 379
(2020/12/01/ 2020): 114639.

104. Baveye, Philippe. "To Create Generalists, Teach Students How to Learn by Themselves." Nature 404, no.
6776 (2020): 329.

105. Thiele-Bruhn, S., M. Schloter, B. M. Wilke, L. A. Beaudette, F. Martin-Laurent, N. Cheviron, C. Mougin, and J.
Rombke. "Identification of New Microbial Functional Standards for Soil Quality Assessment." SOIL 6, no. 1 (2020):
17-34.

106. Bonfante, Antonello, Angelo Basile, and Johan Bouma. "Targeting the Soil Quality and Soil Health Concepts
When Aiming for the United Nations Sustainable Development Goals and the Eu Green Deal." SOIL 6 (2020):



453-66.

107. Guerra, Carlos A., Anna Heintz-Buschart, Johannes Sikorski, Antonis Chatzinotas, Nathaly Guerrero-Ramirez,
Simone Cesarz, Léa Beaumelle, et al. "Blind Spots in Global Soil Biodiversity and Ecosystem Function Research."
Nature Communications 11, no. 1 (2020/08/03 2020): 3870.

108. Kihara, Job, Peter Bolo, Kinyua M, S. S. Nyawira, and R. Sommer. "Soil Health and Ecosystem Services:
Lessons from Sub-Sahara Africa (Ssa)." Geoderma 370 (07/01 2020): 114342.

109. Lehmann, Johannes, Deborah A. Bossio, Kdgel- Knabner, and Matthias C. Rillig. "The Concept and Future
Prospects of Soil Health." Nature Earth & Environment 1 (2020): 544-53.

110. Lehmann, Johannes, Colleen M. Hansel, Christina Kaiser, Markus Kleber, Kate Maher, Stefano Manzoni,
Naoise Nunan, et al. "Persistence of Soil Organic Carbon Caused by Functional Complexity." Nature Geoscience
13, no. August 2020 (2020): 529-34.

111. Padarian, José, and Alex B. McBratney. "A New Model for Intra- and Inter-Institutional Soil Data Sharing."
SOIL 6, no. 89-94 (2020).

112. Veerman, Cees, Teresa Pinto Correia, Catia Bastioli, Borbala Biro, Johan Bouma, Emil Cienciala, Bridget
Emmett, et al. "Proposed Mission: Caring for Soil Is Caring for Life Ensure 75% of Soils Are Healthy by 2030 for
Food, People, Nature and Climate." Mission Board for Soil health and food, 2020.

113. Baveye, Philippe. "Bypass and Hyperbole in Soil Research: Worrisome Practices Critically Reviewed through
Examples." European Journal of Soil Science (2020a).

114. Baveye, Philippe. "Bypass and Hyperbole in Soil Research: A Personal View on Plausible Causes and Possible
Remedies." European Journal of Soil Science (2020b).

115. Baveye, Philippe. "Bypass and Hyperbole in Soil Research: Response to Comments and Further Thoughts."
(2020c¢).

116. Pique, Gaétan, Rémy Fieuzal, Ahmad Al Bitar, Amanda Veloso, Tiphaine Tallec, Aurore Brut, Morgan
Ferlicoq, et al. "Estimation of Daily Co2 Fluxes and of the Components of the Carbon Budget for Winter Wheat
by the Assimilation of Sentinel 2-Like Remote Sensing Data into a Crop Model." Geoderma 376 (2020/10/15/
2020): 114428.

117. Veerman, C., C. Bastioli, B. Biro, J. Bouma, E. Cienciala, B. Emmett, E.A. Frison, et al. "Caring for Soil Is Caring
for Life - Ensure 75% of Soils Are Healthyby 2030 for Food, People, Nature and Climate. Independent Expert
Report." Luxembourg: European Community, 2020.

118. Portell, Xavier, Ophélie Sauzet, Maria Balseiro-Romero, Pascal Benard, Rémi Cardinael, Estelle Couradeau,
Dieudonné D. Danra, et al. "Bypass and Hyperbole in Soil Science: A Perspective from the Next Generation of Soil
Scientists." European Journal of Soil Science (2020).

119. Baveye, Philippe. "Soil Health at a Crossroad." Soil Health and Management (03 April 2021 2021).

120. Bouma, Johan. "How to Realize Multifunctional Land Use as a Contribution to Sustainable Development."
frontiers in environmental research (02 February 2021 2021).

121. Bouma, J. "Soil Challenges Beyond Publication Issues." European Journal of Soil Science 72, no. 1 (2021):
29-30.

122. Chabbi, A., I. Kogel-Knabner, and C. Rumpel. "Soil Science in Transition-(Re)-Defining Its Role under the
Global 4 Per 1000 Initiative." Geoderma 385 (2021/03/01/ 2021): 114891.

123. Guenet, Bertrand, Benoit Gabrielle, Claire Chenu, Dominique Arrouays, Jerome Balesdent, Martial Bernoux,
Elisa Bruni, et al. "Can N2o Emissions Offset the Benefits from Soil Organic Carbon Storage?". Global Change
Biology 27 (01/01 2021): 237-56.

124. Guerra, Carlos A., Richard D. Bardgett, Lucrezia Caon, Thomas W. Crowther, Manuel Delgado-Baquerizo,
Luca Montanarella, Laetitia M. Navarro, et al. "Tracking, Targeting, and Conserving Soil Biodiversity." Science
371, no. 6526 (2021): 239.

125. Martin, Manuel, Bassem Dimassi, Mercedes Roman Dobarco, Bertrand Guenet, Dominique Arrouays, Denis
Angers, Fabrice Blache, et al. "Feasibility of the 4 Per 1000 Aspirational Target for Soil Carbon. A Case Study for
France." Global change biology 27 (02/04 2021).

126. Rodrigues, Aline F., Agnieszka E. Latawiec, Brian J. Reid, Alexandro Solérzano, Azeneth E. Schuler, Carine
Lacerda, Elaine C. C. Fidalgo, et al. "Systematic Review of Soil Ecosystem Services in Tropical Regions." Royal
Society Open Science 8, no. 3 (2021): 201584.

127. Science Policy Office. "Annual Report." Washington: American Society of Agronomy (ASA), Crop Science
Society of America (CSSA) & Soil Science Society of America (SSSA), 2021.



Supplementary material 2: Interview guideline
(This template was adapted to the respective biographies of interviewees.)

DEVELOPMENT OF SOIL SCIENCE
How do you experience the development of soil science over time. We had the impression that it is a
relatively dynamic field and were wondering what you see as broader lines of development of the
field, and whether you see changes in how the field understands itself over time.

How do you experience the relationship between soil science and questions of broader relevance, or

more specifically, do you currently see a transformation soil science related to questions of relevance?

e How far is this related to the broader historical development of the field? Have there been times when
guestions of relevance were more or less on the agenda? And if so, why?

The field of soil science has a history of embracing ever more scientific disciplines. Also currently,

there are numerous calls for widening the disciplinary breadth of soil science. What fields are

particularly important here at the moment?

e Inyour view, what role does (microbial) ecology play in soil science? Is there currently a movement to
integrate it into soil science? And if yes, how relevant is that for soil science in contributing to solving global
problems?

Currently there are quite some international developments, such as the Global Soil Partnership, Year
of Soils, the formulation of the Sustainable Development Goals (SDGs) etc. that relate soil and soil
science more strongly to global problems like climate change and hunger. How do you see the relation
between these developments and academic soil science?

e Do you think that a new self-understanding of soil scientists is developing in the context of global
challenges? If yes, would you describe this as a rather collective movement within soil science or is this a
rather heterogeneous movement and driven by individuals?

e Who are the main actors and what do they propose?

e What role do social movements play in this regard? Are there interlinkages between social
movements/international developments and academic soil sciences? (e.g., farmers’ movements, 4per1000
initiative)

e  What role do policies play (e.g., EU missions)?

In your perception, how did such soil-related initiatives in the recent years come about? What were

driving factors in your experience?

e Did soil science play a role here or did it rather jump on a bandwagon?

e From your perspective, why have soils not been included in the Green New Deal or the Sustainable
Development Goals?

Optional guestions:

e Why did you personally feel a need to write about societal aspects of soil science.
e Inyour role of being an editor of/president of... is it important to you to strengthen the relevance
of soil sciences to global problems?



What are advantages of having new journals like SOIL and Soil Security?
e Are such journals a way of creating opportunities to value research related to relevance / complexity / inter-
/transdisciplinary work more?

EPISTEMIC SHIFTS (REQUIRED) DUE TO CONSIDERING GLOBAL PROBLEMS?
In our project we are also really interested in learning what kinds of knowledge it actually needs to
contribute to solving global problems. Like: What kinds of research does it need, would research have
to change in order to become more relevant.
So, in your perception: What implications does it have for the research itself when you consider global
problems and want to contribute something to solving them?

QUESTIONS
One basic issue in knowledge production is of course the choice of research questions: How do you
think should soil researchers choose their research questions with an eye towards relevance?

In the past two decades, there have been several attempts to set research priorities within soil science

to gain more relevance. Do you think that such priority setting is important in that it can be an important

stimulus for researchers to choose their research topics and questions?

e Who is in your perception the ideal body for making such priority setting? Who would you say has enough
authority or trust or power within the community to be able to set or at least propose such priorities (e.g.,
International Union of Soil Science-1USS, European Commission, ...)?

CONCEPTS
What kinds of concepts do you find useful in this regard and why?
e What concepts gain traction in the wider scientific community / in the policy arena and why?
o Soil concepts: soil health, soil security, soil functions
o Broader concepts related to global challenges: Ecosystem Services, SDGs, EU missions...
e Ina couple of contributions to the debate, social science concepts such as “communities of practice” or the
“policy cycle” are also used. In how far do you find it useful to use such concepts for gaining more relevance?
e Does it make a difference for the actual research carried out to work with such concepts?

APPROACHES (METHODS & PRACTICES)
How does it look like in research practice when soil scientists aim to gain more relevance? Which
practices are discussed as promising in this regard?

COLLABORATION WITH PRACTITIONERS/FARMERS

Some commentators have said that at times there has been some kind of drawing back from working

on actual problems and focusing on “academic” success. Does that match your experience?

e Studies on soil can be field or lab-based. Have there recently been broader trends towards field-
or lab-based approaches? And if yes, do you think this has to do with a wish to contribute more to
societal challenges?

STANDARDISATION/INDICATORISATION/MODELLING/SIMPLIFICATION
It seems that soil scientists increasingly work with simulation models. Would you say that simulation
models are an important way of making soil science more relevant for tackling global challenges?

e Indiscussions around this, it is often stated that soil science is often still in a process of standardising the ways
in which soil characteristics and functions are measured. Is this process relevant for the way in which soil



science research is carried out? Or is this rather relevant to communicate/translate findings to the policy
level?

e |t is sometimes discussed that such standardisation (e.g. for models) always to some extent requires a
simplification of one’s own research. What are the challenges for soil scientists to engage in such activities?

e At which points do you find it necessary to “simplify” in order to become relevant?

e At which points is it rather important to open up and point to the complexities in soil?

Modelling is arguably one way of integrating different kinds of soil-related knowledge. What other ways
do you see for integrating and thinking together soil-related knowledges, especially with a view towards
wanting to have an impact on societal issues? (e.g., theory-building, experimental integration)

To account for the complex processes in soil, inter- and transdisciplinarity is often proposed as way of

coping with these complexities and gaining more relevance. Under which conditions is it worth it to

get involved in such collaborations?

e What s in your experience the right balance between focusing on the strengths of your own research focus
and engaging in collaborations with others?

How do you perceive the relation between creating better understanding of fundamental processes,

and creating actionable and practical knowledge?

e One tension in the debate is also whether we actually need more knowledge to solve societal problems
around soils or whether we know enough to contribute something or to provide actionable knowledge. What
is your perspective on this or your experiences with this?

ENABLING RESEARCH CONDITIONS
In many contributions to the debate, researchers in soil science also discuss in how far current research
conditions support or hinder soil scientists in gaining more relevance for global problems. For example,
that science is currently often planned and carried out in terms of research projects of app. 3 years and
often researchers choose topics and questions of which they think that they will allow them to make a
career in science, which is often high-impact publications. In our project we are also interested in what
people think would be particularly favourable conditions for gaining more relevance. What kinds of
organising research would support soil science to contribute to broader societal issues such as soil
health/soil security?
e What time structure would be good for gaining relevance?
e How can contributions to tackling global issues be appreciated and valued within the scientific community
and also for making a career in science?

PERSONAL CONTEXT
In your personal experience of moving in this field, what contributes to decisions of individual
researchers to aiming for and also act upon more relevance in her or his research?

What does it ask from a researcher to really act upon the aim to become more relevant?

e Would you say that it is riskier to choose such a trajectory for one’s scientific career or reputation?

If you had to give an advice to a researcher starting a career in soil sciences and wanting to have an
impact, what advice would you give him/her?
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