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ABSTRACT :  

This article contributes to exposing inner workings of academic research on Ecosystem 
Services (ES) and their indicators. A self-reflexive study in a lab of environmental economics 
for more than two years reveals how previous research on agroecological practices in Europe 
is reinterpreted in order to identify the delivery of ES. We document the difficulties 
encountered in the transformation process. 

We show that ES are operationalized through table-concepts. Two tables are used: the first 
one to extract data from their initial context and purify them from concepts and concerns in 
environmental sciences; and the second one to subsequently recomplexify these data into a 
new context of supply and demand. At the end of this process, the newly generated data have 
little to do with the scientific context from which they are originally derived. We describe the 
resistances to these transformations as well as the various strategies we employed to address 
the difficulties we encountered.  

By carefully tracing the transformations in our study we show the particular nature of ES, how 
they selectively rely on concepts from both environmental sciences and economics, and the 
way they hierarchize and hybridize some of these concepts. While some of our findings may 
be specific to the context of our study, which has concentrated on European, anthropogenic 
and agricultural environments, we believe that they provide a unique insight into the nature of 
ES. 

 
KEYWORDS :  
economization; environment; agriculture; ecology; literature review; self-reflexive; archive; 
database   
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This manuscript studies an alleged moment in the expansion and hybridization of economic 
reasoning. It investigates the operationalization of Ecosystem Services (ES) in an indicator that 
matches the supply of and demand for benefits of various agroecological practices in Europe1. 
While ES are frequently alleged to contribute to an economization of the environment 
(Gómez-Baggethun and Ruiz-Pérez 2011; McElwee 2017; Shapiro-Garza et al. 2020), our case 
displays none of the features that are traditionally associated with the field of economics: here 
are no markets, monetary valuations, abstract models or laboratory experiments. The research 
we describe does not even draw on the typical assumptions on self-interested individuals. Yet, 
ultimately, the indicator we observe aligns with a reasoning in terms of supply and demand, 
thereby potentially carving out of a domain for an economic understanding of the 
environment.  

Current work is the product of a self-reflexive attempt to keep open the archives of our 
research (Bowker and Star 1999; Waterton 2010). The curious in-betweenness of ES, situated 
between environmental sciences and environmental economics, has pushed us to carefully 
attend to their construction process and subsequent operationalization. We are ourselves 
researchers originating from both environmental sciences and environmental economics. Yet, 
the questions that guided us in current study are typical of Science and Technology Studies 
(STS) (Latour 1987, 1993a): how are the translations made from one discipline to the other? 
What in this process is gained and what is lost? And, ultimately, what is the knowledge field 
that is constructed by ES?  

The latter question, we believe, provides a partial response to the recent observation “that 
research on the making of economics has, so far, somewhat [been] neglected” (Asdal and 
Cointe 2022). According to Hirschman & Popp Berman (2014) one of the pathways through 
which economists “establish certain domains as under their own jurisdiction” is the 
establishment of cognitive infrastructures, which consist of devices tailored for policy making 
(Hirschman and Popp Berman 2014) and economic styles of reasoning (Hacking 1992). We 
study the construction of a calculative space for economic reasoning, a process which Miller & 
Power (2013) in their review of accounting research have called the territorialization of 
economics. We show how objects from environmental science and ecology are transformed 
and used to build a field dominated by economic ideas, such as decision-relevance, trade-offs 
and efficiency (Fourcade 2009; Miller and Power 2013). This purification and transformation of 
concepts from environmental science and ecology comes with a hybridization with some 
principles in economics. 

 
1 According to the Millennium Ecosystem Assessment (MEA 2005) “Ecosystem Services are the benefits 
people obtain from ecosystems. These include provisioning services such as food, water, timber, and 
fiber; regulating services that affect climate, floods, disease, wastes, and water quality; cultural services 
that provide recreational, aesthetic, and spiritual benefits; and supporting services such as soil 
formation, photosynthesis, and nutrient cycling.” 
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To be sure, economics has a long-standing interest in the natural environment. For the early 
physiocrats, Marx and classical economists, land was a source of use values and an important 
factor of production (Gómez-Baggethun et al. 2010). Agricultural economics and scientific 
forestry have, for their part, always remained concerned with biomass productivity (Perman et 
al. 2003) and research in those domains has led to important innovations such as discounting 
in mainstream economics (Doganova 2018). While the marginalist revolution of neoclassical 
economics has somewhat reduced the interest for the environment in the first half of the 20th 
century, the emergence of environmental and resource economics in the fifties, as well as 
ecological economics in the eighties, has re-established the environment and its resources as 
full-fledged subjects of economic analysis (Gómez-Baggethun et al. 2010; Missemer 2018; 
Perman et al. 2003; Røpke 2004). Within Environmental and Ecological Economics2 a large 
array of methods and concepts have been developed to measure and internalize use and non-
use values of the environment. Likewise, two concepts that grasp the environment in economic 
terms, natural capital and ES, are now more than four decades old and widely used3 (Åkerman 
* 2005; Gómez-Baggethun et al. 2010). The concept of ES in particular, originally coined in 
ecology and environmental sciences, benefits from a strong institutional environment and an 
exponential use in scientific articles and policy documents (Chaudhary et al. 2015; Costanza et 
al. 2017). 

While some have claimed that the concept of ES entails a Kuhnian paradigm shift (Potschin 
and Haines-Young 2011), the concept nevertheless remains highly debated (Masood 2018; 
Schröter et al. 2014) and its definition and metrology are distinctly unestablished (McElwee 
2017; Rodriguez, Devictor, and Maris 2018). It has been claimed that the ES themselves, 
because of their complexity, resist standardization (McElwee 2017). McElwee (2017) has 
therefore argued that there is a need for “a detailed examination of how different types of ES 
are defined, measured, and made commensurate”. 

This is what our current STS study is about. We investigate what ES are and do. Not out there 
in the wild4, but there where they are being studied and manipulated. Indeed, we conducted 

 
2 While Environmental Economics developed from neoclassical welfare economics (Perman et al. 2003), 
Ecological Economics is more heterodox because it treats the economy as a subsystem of a finite 
biophysical environment, more frequently has an explicit concern for matters of sustainability and 
justice, and hosts a quite large array of methodological pluralism (Farley and Kish 2021). 
3 In fact, the notion of natural capital is much older, but it has been rediscovered in the eighties, after 
which its popularity has rapidly increased (Missemer 2018). Likewise, while the concept of ES has been 
coined in 1981 (Ehrlich and Ehrlich 1981) and popularized in the nineties (Costanza et al. 1997, 2017) 
many of its components were already valued and transacted on markets before the concept was being 
used (Gómez-Baggethun et al. 2010). In the 19th century a whole research field of “economic 
ornithology” attempted to measure the economic benefits of birds and can therefore be understood 
as an early precursor of the field of ES (Evenden 1995; Kronenberg 2014).  
4 The concept of “economization” is often associated with performativity but we do not study the 
performativity of ES. Research on the performativity of economics understands economization as the 
process by which economic concepts and methods put into effect the reality they represent, thereby 
re-organizing sociotechnical entities and practices such as markets (Çalişkan and Callon 2010; Mitchell 
2007). This has generated a wealth of studies, covering a wide range of facets of economization. These 
include processes of measurement and classification (Robertson 2012), commensuration (MacKenzie 
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an old-school laboratory study (Latour 1987) on environmental economics. We have studied 
our own work: the development of a synthetic indicator of the environmental performance of 
different farming systems in Europe. This work has forced us to operationalize the relatively 
abstract concept of ES. Similar to observations made in Latour’s study on soil scientists and 
foresters (Latour 1993a), several successive steps of translation from one discipline to another 
have been necessary for this operationalization. In our research these ES have taken the form 
of what we call table-concepts, material semiotic devices which have subsequently directed 
our research efforts. Our self-reflexive inquiry offers a unique insight in the capacity of ES to 
generate calculative spaces of their own.  

We adopt an approach in which both the researchers and their texts are seen as actors in the 
research process. As researchers, we are bound by texts: we read and write texts, act upon 
and through texts, but are equally acted upon by and through these texts (Asdal and Cointe 
2022). We show how elements from texts in environmental science and ecology are purified 
from their disciplinary ballast and reassembled into something new, to be governed according 
to economic principles of supply and demand, rational decision making and efficiency 
(Fourcade 2009:235–41; Miller and Power 2013). We argue that this process of economizing 
concepts from environmental sciences is something more than the mere application of 
economic principles to the environment. The struggles, resistances and transformations we 
faced signal to us a hybridization of concepts from both environmental science and economics 
(see also Asdal & Huse (2023)). This, we argue, would not be possible if the work we did was 
not situated in a context of anthropogenic nature and supported by strong institutional 
incentives at the European level. 

 

Imagine 11 researchers in seven research groups, distributed over several universities in 
Europe, collaborating to evaluate the environmental performance of ecological farm 
management practices. Most of these researchers identify as agricultural or environmental 
economists and are based in a department of life sciences or agronomy, while two are 
geographers and one is an economist based in a department of economics. They participate 
in a large European H2020 project5 which aims to identify the potential benefits of ecological 
farming in the European Union (EU). One of their tasks is to construct an indicator of 
environmental performance. The indicator is constructed by means of a combination of 

 
2009), monetization (Fourcade 2011), commodification (Holm and Nielsen 2007; Robertson 2006) and 
marketization (Ehrenstein 2018). We do not look at what ES do outside of our lab of environmental 
economics.  
5 This project is called LIFT, standing for “Low-Input Farming and Territories”, and is coordinated by the 
French National Institute for Research on Agriculture, Food, and the Environment (INRAE). The indicator 
of environmental performance is just one of the deliverables of LIFT and should become one of the 
components of a multi-scale sustainability assessment of European farming systems. 
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stakeholder workshops and a Rapid Evidence Assessment (REA) of existing reviews on the 
environmental consequences of a diverse range of agricultural practices in Europe (see Figure 
1). In the REA, a review of reviews, data from environmental consequences are extracted from 
95 existing reviews on agricultural practices in Europe. These data are subsequently 
reassembled into a composite indicator of environmental performance, which is itself 
composed of 17 sub-indicators representing the different ES that can be provided by the 
agricultural practices. How has this work on the development of an indicator allowed us to 
identify what ES do? 

Laboratory studies have taught STS scholars to pay attention to the material-semiotic work of 
research tools6. These tools are used to produce validated texts, in the form of a peer-reviewed 
paper or book, which transport the findings of research from one laboratory to another, and 
thereby contribute to creating what is commonly understood as scientific knowledge (Latour 
1987). Some of these texts can be understood as immutable mobiles or combinations of 
inscriptions (Latour 1987), i.e. the outcome of a translation of objects into science, while others 
also function as instructions or instruments (Asdal and Cointe 2022), i.e. designed to 
coordinate and guide additional translations and transformations. 

In our research the objects that are being manipulated and studied are inscriptions found in 
scientific reviews from environmental sciences and ecology. We are, moreover, handling many 
other texts, such as the grant agreement, milestones, or emails exchanged with colleagues in 
the project. These texts frequently act as instructions. Classification systems themselves can 
be understood as instructions (Bowker and Star 1999). The guidelines for a proper REA, 
classifications of agricultural practices and lists of ES thus act as written instructions that 
prepare the conditions for the development of the indicator. 

In practice, such classification-instructions translate into tables. As will become clear in the 
following sections, ES have a very specific role in these tables, different from the other 
classification-instructions such as guidelines for REA and lists of agricultural practices. In fact, 
the tables act as the materializations of the ES concept. We therefore study these ES table-
concepts as the material-semiotic devices which make the indicator possible7. A set of two 
table-concepts constitutes the laboratory equipment of our research. This set allows us to 
collaborate across disciplinary and institutional boundaries and at the same time constrains 
us. Just like in the case of economic models (Breslau and Yonay 1999), the table-concept is 
something the researcher interacts with. While a modeler wants the outcomes of his/her work 
to be received as the agency of the model, and not the modeler, here the aim is to produce 
results which are deriving from the agency of the table-concept. The table-concept is thus 
endorsed with a kind of “disciplinary agency” (Pickering 1995), forcing researchers that interact 
with it to produce accounts that are sufficiently ordered to claim some form of objectivity. 

 
6 Concerning economics, studies in STS have therefore investigated the work of models (Breslau and 
Yonay 1999), accounting tables (MacKenzie 2009), experiments in the lab (Mitchell 2005) and in the field 
(Abdelghafour 2022; Berndt 2015), business models (Doganova and Muniesa 2015), and so on. 
7 Table-concepts are semiotic because they hold meaning and can make things happen (Greimas and 
Courtés 1982). They are also material in that they contain things which can be manipulated and made 
to travel. 
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In current manuscript we attend to the trans-formative work of the ES table-concepts, i.e. their 
capacity to transform the inscriptions from environmental sciences and ecology into new 
inscriptions that form a fertile ground for further manipulation in a different academic field. To 
trace this work, its struggles and resistances, it was necessary to follow those working with the 
table-concepts very closely. This has been made possible by our participatory and self-
reflexive approach. 

 

As mentioned, several research groups are involved in the development of the indicator, but 
it has been up to a Belgian research group in environmental economics to coordinate the data 
collection and conduct the analyses needed for the development of the indicator. Following 
initial preparations early 2020, the three researchers from that group invited the eight 
remaining researchers, based in Scotland, Greece, Austria, Sweden, England and Poland, to 
participate in the data extraction during the summer of 2020. Each of these researchers 
received a few reviews and had to extract information from these reviews into a large Excel 
table. Data cleaning and analysis for the indicator development were subsequently conducted 
in Belgium in the fall of 2020. From that period onwards all meetings within the Belgian 
research group have been systematically recorded.  

These meetings have been recorded with the explicit purpose to conduct current STS research 
in parallel with the development of the indicator. Since this STS study has likely influenced our 
work, it is necessary to elaborate on our positionality. The three authors of current STS research 
are also the main researchers involved in the development of the indicator of environmental 
performance. The third author of current study is the head of the research group that 
coordinated the development of the indicator. Professor in environmental economics, with a 
Master in both agricultural engineering and economics and a PhD in economics, she 
participated in writing the grant proposal for the H2020 project. The second author is a PhD 
student under her supervision. She was hired on the H2020 project and has conducted the 
majority of research activities for the development of the indicator. She has a bachelor in 
biology and a master in sustainability and climate change. 

The first author of current manuscript initiated and conducted the STS study. After having 
finalized a PhD under the supervision of the third author in 2018, he was in the process of 
reconverting himself to a post-doc in STS and geography at the start of current STS research 
in 2020. Since he was still working in the research group of his former PhD supervisor at that 
time, he got indirectly involved in the H2020 project8 and participated in the daily supervision 
of the PhD student. His motivation to conduct this STS study derives from his in-between 
position: knowing both the practices in environmental economics (Schröter et al. 2014) and 
the stringent critiques one can find in geography (Fletcher and Büscher 2017; Gómez-
Baggethun and Ruiz-Pérez 2011), the objective of the first author has been to render reflections 

 
8  He had his own source of funding during the whole period of this research and thus remained 
independent of the H2020 project. Since 2021 he is not also working in that research group anymore. 
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on environmental economics more targeted and more effective. This is in line with the call by 
Bowker and Star (1999) to keep open the black box of classifications.  

This study has thus been made possible by the long-term trust relation between the authors, 
as well as their curiosity and openness to debate and critique. It was agreed that the first author 
would conduct the analysis, based on project documents, emails and transcribed recordings 
in Nvivo, and subsequently write the scientific article. The second and third author have been 
involved in the final revision of the STS article in order to ensure precision in the reporting as 
well as trust and accountability all along. The current analysis thus cultivates the proximity and 
distance that is required to open up the “gaps in meaning” that are necessary for this kind of 
situated research (Rose 1997). The interdependence between the two research projects, 
indicator development and STS analysis, has become constitutive of these projects. As stated 
by one of the researchers, addressing the first author of current manuscript in a comment on 
a preliminary draft: “I was very aware of someone studying the work we were doing, and 
sometimes spent a lot of time, maybe more than I would have otherwise, thinking things 
through to ensure that I could justify my actions to you later on” (Researcher 1) 9.  

Besides interviews with the second and third author of current manuscript, five other 
researchers involved in the project have been interviewed. During the interviews, a focus was 
put on what had been done during the research and why. Respondents received the interview 
guidelines a few days before the actual start of the interview. A substantial number of other 
documents has been collected as well: more than 30 official documents related to the H2020 
project, including the grant agreement and relevant milestones and deliverables; internal 
communications and documents with instructions for the Rapid Evidence Assessment (REA); 
Excel tables with data extracted during the REA; as well as transcriptions of 13 recorded 
meetings of 1 hour or more; tens of notes of shorter meetings; transcriptions of 3 workshops 
with stakeholders; and, finally, feedback on drafts of reports and on scientific manuscripts 
related to the indicator (the first manuscript, out of two, is currently under review in Ecosystem 
Services). An initial draft of current STS paper has been shared with the 11 researchers involved 
in the indicator development and a meeting was organized, recorded and transcribed in order 
to validate and nuance the findings. To preserve a relative anonymity, quotes from discussions 
and interviews are labelled as Researcher 1, Researcher 3,… in order of appearance in the text, 
while documents are referred to as Doc1, Doc2,... Interventions of the first author of current 
manuscript have not been quoted, but whenever his standpoint is different from his co-authors 
this is made explicit in the text. 

 

 
9 It should be noted that the first author of current STS research is male, while the second and third 
author are female. During one of the discussions about this work the question was raised whether this 
STS research, whereby a former PhD student is allowed to “look over the shoulder” of his former 
supervisor to study her work, would have been possible if gender roles had been inversed. This 
question, unanswered, highlights the specificity of this self-reflexive laboratory study. 
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In a preliminary draft of a scientific paper on the indicator it is stated that the aim is to “evaluate 
the performance of conventional and ecological farm management practices against ES 
supply” (Doc 1, 2021) and that the approach is derived from “the cascade model which 
postulates that an ES may only be considered a service if human beneficiaries can be 
identified” (Doc 1). The argument is made that this cascade model (Potschin and Haines-
Young 2011) applied to agriculture “may be interpreted as a social-ecological system in which 
humans are a part of – rather than separate from – nature” (Doc 1). The authors speak of ES 
delivery when ES demand overlaps spatially and temporally with supply.  

The methodology for the development of the indicator, in principle, is quite straightforward 
(see Figure 1). Reviews on agricultural practices in Europe are scanned for evidence of the 
consequences of these practices for different ES. A large Excel table is used to collect and 
assemble very different types of data. During the Rapid Evidence Assessment (REA), both 
quantitative and qualitative information on environmental consequences is collected in this 
Excel table, together with an evaluation of the scientific papers’ quality. This quality 
assessment is later used to introduce a weighting that accounts for a (supposedly) unequal 
reliability of available evidence. Since this table handles a large amount of information by 
combining different classification systems and standards (see further) we will call it “the 
cruncher”. The cruncher is used to produce an overview of the potential supply of ES for each 
agricultural practice.  

To assess the environmental performance of a certain practice in a specific locality, the 
regional demand for ES also needs to be assessed. A second table is used to attribute context-
specific weights to the different ES. In this table, which we will call “the validator”, 
stakeholders10 are requested to prioritize ES for their case study areas. The region-specific 
environmental performance that is thus produced evaluates agricultural practices against their 
capacity to deliver ES which are in high demand locally. The combination of the cruncher and 
the validator produces the region-specific indicator of environmental performance. 

 
10 Participatory and multi-actor approaches are extremely valued by the evaluators of H2020 projects, 
“so if [stakeholder workshops are] not in there, you cannot pass” (Researcher 2). The research project 
therefore had detailed guidelines on the timing of workshops (yearly), the type of stakeholders that 
should be invited and the way workshops should be organized. While the disciplinary work of those 
guidelines and their inconsistencies in practice are very interesting, they are not relevant for our 
argument so we will not further elaborate them here. 
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Figure	 1:	 Schematic	 representation	 of	 the	 conceptual	 framework	 and	work	 for	 the	 development	 of	 the	 indicator.	 The	
indicator	is	the	outcome	of	the	combined	work	of	two	tables,	the	cruncher	which	assembles	the	supply	of	ES	through	a	
Rapid	Evidence	Assessment	(REA)	of	existing	literature	in	environmental	sciences,	and	the	validator	which	constructs	local	
demand	through	stakeholder	workshops.	

Unpacking the cruncher 

The cruncher is used to conduct the REA. It combines at least three classificatory systems into 
two different sections (Figure 2). The first section is about the semiotic content of the reviews, 
i.e. what the reviews say about agricultural practices and their environmental consequences. 
The second section treats the reviews more as containers of information and evaluates the 
quality of these information carriers.  

The first section of the cruncher draws on two classification systems: a typology of farming 
systems, constructed in a preceding work package of the H2020 project (Doc 2, deliverable 
D1.1), and an internationally recognized classification of ES. The former typology classifies 
farming systems according to their degree of uptake of agroecological practices, ranging from 
“agroecology” as the most ecological farming system cluster until “conventional, or standard 
farming, systems” as the least ecological system. While this typology “should not be 
considered as a rigid taxonomy” (Doc 3, deliverable D1.3) since “the relative ecological value 
of a practice compared with alternative practices is not straightforward to establish”, it is used 
as the guiding document for classifying different agricultural practices into general categories. 
The Common International Classification of ES (CICES 2018) from the European Environmental 
Agency is subsequently used as a guiding document to classify different environmental 
consequences into the appropriate ES11. 17 ES are considered (CICES 2018). Space is foreseen 
in the table for both qualitative and quantitative evidence, as well as for comments and 
excerpts of the reviews in case the reviewers would feel the need to add context and nuance. 

 
11 In the grant agreement (Doc 5), the terms “public good” and “ES” are systematically used together. 
Researcher 2 explains that  “the reason we actually use both terms is to satisfy researchers from different 
fields. I mean, ES emerged in ecology. Public goods is more from economic studies. But there's a large 
overlap between the two concepts.” In practice, the concept of public good has been dropped 
relatively early in the process and it is around the concept of ES that research efforts have been directed. 
According to Researcher 3 “that is probably because ES encompasses both Public and Private Goods, 
and is therefore more general than Public Goods”. 
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The second section of the cruncher consists of a list of 27 questions, in the form of checkboxes, 
to evaluate each of the reviews included in the REA. REA are conditioned by a set of criteria 
which define how to do a literature review. The gold standard is set by Cochrane reviews in 
medical sciences. This ‘Cochrane’ standard proposes an extremely protocolized, nearly 
mechanized, process to identify scientific evidence in literature (Cochrane 2022). Criteria are 
so rigorous because “in medicine systematic reviews save lives” (Researcher 3). While reviews 
in environmental sciences are generally less protocolized, we drew on Cochrane standards as 
a guideline for our own REA and as a way to evaluate the quality of the reviews under study. 
“Quality assessment is part of the procedure, the same way the abstract screening and full 
text screening and data extraction are” (Researcher 3). It is based on the premise that not all 
review papers are of the same quality. An assessment of confidence is therefore needed when 
conducting a REA. The quality criteria comprise checkboxes such as “all databases used in the 
search are listed”, “the study includes the final reference list of excluded individual studies”, 
“information on the effect sizes of each individual study is provided” and “sources of funding 
for the review are described” (Doc 4, Excel table). Together these questions, on the 
information carrier rather than its content, have been used to attribute a score to each of the 
linkages in the Excel table, based on the thus derived quality of its information source.  

The cruncher is used to extract information from the reviews, reclassify this information in the 
form of linkages between a given set of agricultural practices and ES, and subsequently 
evaluate the strength of these linkages by looking at the number of observations, i.e. instances 
of a practice-ES linkage found in each review, and the quality of the papers they are derived 
from. A single score is constructed by counting the number of observations weighted for their 
quality12. The score supposedly indicates the strength of a linkage: it is a measure for the 
amount of certainty in scientific literature on the correlation between an agricultural practice 
and the provision of an ES. Most of the researchers in our study, except for the first author of 
current STS study who has some doubts, therefore consider this score to be useful for the 
governance of both research and agriculture: either there is scientific evidence of the benefits 
of a certain practice, and we can tell policymakers to subsidize it, or there is no scientific 
evidence and policy should stimulate further research. True, admits Researcher 2 in a 
discussion on this subject, “it would be short-sighted to say that there is no link if we do not 
find a link, but on the other hand, [if we do not find evidence] there is in fact no link on which 
to base policy”. Note that this quite explicitly reflects the famous observation of Latour, that 
“nature” as we know it is only as strong as the scientific networks that are making it (Latour 
1993b). 

 
12 The aggregation method stimulated some hesitation and discussion. Should we use a weighted 
average of the scores, i.e. an additive aggregation, or rather a geometric aggregation in order to give 
a lower weight to outliers? In other words, to what extent is consensus valued in scientific research? 
Regardless of these questions, in the end a weighted vote counting produced a single score for each 
practice-ES linkage. To maximize transparency, additional numbers were included in the final report so 
as to clarify whether a certain score would be derived from the large/low number of observations, or 
the high/low quality of the reviews contributing to this linkage. 
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Figure	2:	The	cruncher,	a	table-concept	ensemble	that	combines	three	classificatory	systems	to	extract	information	from	
reviews,	reclassify	it	in	the	form	of	practice-ES	linkages	and	produces	a	score	for	each	of	these	linkages.	The	score	is	an	
indicator	of	the	strength	of	the	available	evidence	on	a	certain	practice-ES	linkage.	The	three	classification	systems	are	(1)	
the	list	of	agricultural	practices,	(2)	ES	and	(3)	the	list	of	criteria	to	evaluate	review	quality.	The	upper	part	of	the	Figure	
is	a	schematic	representation,	while	the	lower	part	is	a	screenshot	of	a	part	of	the	table	in	Excel.	

The validator 

The cruncher, as we will see in the next sections, produces numbers which are fully detached 
and decontextualized. Except for the fact that data sources are limited to the European 
continent, the practice-ES linkages that are produced by the cruncher are free of all 
considerations regarding regional variations in climate, economy, or sociocultural context, as 
well as local variations in ecology, soil type, slope and other features of the biophysical 
environment. The second table-concept, the validator, is therefore used to recontextualize 
those data. 

Three workshops with stakeholders are organized in three different regions (one in Belgium 
and two in the United Kingdom) in order to evaluate the local demand for ES. According to 
the perspective adopted in the research, agriculture has the potential to supply a bunch of ES, 
but their delivery depends on local demand. Stakeholders in the different regions are 
therefore invited to attribute scores to the different ES in order to measure their local 
importance. If such workshops would be organized in the whole of Europe, the argument goes, 
these tables of scored ES could be used to develop a region-specific indicator of potential 
environmental performance of agricultural practices.  

The attribution of these scores is, however, not an easy process. The stakeholders in the 
workshops are farmers, farmer representatives or members of local interest groups and 
administration working on environmental and agricultural issues. They thus have experience 
with practice. Some stakeholders initially resist the process, arguing that it is all very 
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theoretical, “far from truth”, and that it is a “narrow-minded focus” that “misses out on many 
gradations” (Doc 6 transcript of third stakeholder workshop, 2021). Others question whether 
it is actually up to farmers to become provisioners of ES. After nevertheless reaching a 
consensus on the scores, doubts are also raised regarding the validity of these results. As put 
by one participant: “if I would do this again tomorrow, would I get the same results?”; and “I 
don’t think [others] would get to the same results” (Doc 6). Detailed and practical concerns 
are the source of additional conceptual difficulties. Mulching (an agricultural practice 
consisting of covering the soil after harvest), as argued by one stakeholder, may be good for 
soil and biodiversity, but when it rains you can get a fusarium (a fungus) infection, which 
constitutes a risk. Besides this probabilistic and temporal dimension, some participants 
complain that the framework does not sufficiently take into account spatial issues and matters 
of scale: you need, for example, sufficient small landscape elements in a certain region to host 
a population of specific farmland birds, but the ES-table does not take this into account (Doc 
6).  

All these complaints have been carefully noted in the workshops’ minutes. A report of one of 
the workshop concludes that “it was agreed upon that the delivery of certain ES from 
ecological farming practices will only be realized if set in favorable conditions” (Doc 7, 2021). 
But what to make of these resistances? Will they help us understand what the ES-table is 
about? As the following sections illustrate, many of the issues raised by the stakeholders are 
difficulties we struggled with ourselves and addressed through successive steps of translation. 
While these successive translations remain reversible, in theory at least, the outcome might 
nevertheless be far from the environmental sciences on which it originally builds. To 
understand the world that comes with the ES table-concept it is necessary to further dive into 
the practical work of the cruncher and the validator which we have introduced here. 

 

The reviews considered in the REA are mostly situated in environmental sciences or agronomy. 
They refer to typical ecological and agronomic issues without making explicit reference to ES. 
The following sections highlight the difficulties faced in transcribing information contained in 
the reviews into the rigid framework proposed by the cruncher. It takes time to get rid of the 
disciplinary work of concepts in environmental sciences and agronomy and adopt the new 
framework proposed by ES. 

Dropping context and nuance 

To measure the ES delivered by certain agroecological practices, the 11 researchers who 
conduct the review of reviews have to identify the practices’ environmental consequences. 
This leads to several difficulties. First, in order to identify consequences one needs an action 
and a baseline. While the baseline is taken to be the conventional counter-practice, it is not 
always clear in the reviews what this actually means. No-till farming can be compared to 
different practices involving tillage, for example, and biological pest control can be compared 
with the total absence of pest control or with a variety of chemical and mechanical 
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interventions. In some way, the typology of farming systems that used in the cruncher is too 
coarse. Detailed practices studied in the review papers have to be categorized into broader 
groups of agricultural practices. For example, a detailed review on careful timing of autumn 
and spring grazing (Jefferson 2005) is thus categorized as “sustainable grazing”, together with 
a study on the consequences of legume-based livestock systems (Rochon et al. 2004) and pig 
grazing in crop rotation (Webb et al. 2014). 

Second, among all the detailed information provided in the review papers, it is necessary to 
identify which information about the environment is relevant. This often implied getting rid of 
much of the context and nuance. Regional and climatic information are systematically 
dropped. Technical details, warnings or conditionalities are also dropped, or when these 
warnings are too strong, results are labelled as “inconclusive”. An observation such as 
“planting pasture grasses in area with Johnson grass infestation is most effective when grass 
is mowed combined with shallow tillage to bring the rhizomes to the surface to dry out during 
summer” (Travlos et al. 2019) thus leads to an observation that low input farming increases 
pest control. Whenever possible, nuances are conserved by extracting several observations 
from a single research paper. For example, the observation in Albrecht et al. (2016) that 
“uncultivated permanent set aside [land] tended to be associated with an initial increase in 
species diversity, followed by a decline” is interpreted as an inconclusive relation between 
agri-environmental schemes and biodiversity, while the observation in the same review that 
“wild flower strips provide habitat for agricultural fauna, but currently have little benefit to the 
rare arable flora as long as they do not target specific rare species in their mix” is interpreted 
as a positive relation between agri-environmental schemes and biodiversity. 

The problems with the review papers is that those texts are not written with the REA in mind. 
This causes a third type of difficulties, because consequences, when identified, have to be 
classified into the appropriate ES. For example, when several chemical components are 
reported separately, such as levels of soil organic carbon, total nitrogen content, nitrogen use 
efficiency and microbial biomass, should they be classified as different observations of the 
same ES, or are they on the contrary, different proxies for different ES, such as “soil nutrient 
cycling”, “freshwater purification” or even “carbon sequestration”? Should a study, such as 
Plexida et al. (2018), on the correlation between agrosilvopastoral systems and seven different 
taxonomic group be understood as one observation of a link between agroforestry and 
“biodiversity”, or should the presence of some insects be linked to “pollination” instead?  

Of course, these difficulties have not gone unnoticed. As Researcher 3 puts it, “it’s all based 
on language and interpretation”, and researchers’ expert judgement is crucial in this process. 
To smoothen the process, extensive space is therefore foreseen in the Excel table to add 
comments and nuance. This proves useful in many cases: “Sometimes [when it got too hard] I 
ended up, like, copying the whole paragraph, putting it in the Excel file, just so if anyone 
wanted to double check how I'd read it, they had, like, the original thing without having to go 
into the paper” (Researcher 3). Extensive discussions during different meetings and the 
production of several documents with clear guidelines ultimately leads to a relatively neat 
table, with one line for each observed linkage between an agricultural practice and an ES. In 
this process, a lot of trust is put in the expert judgement of the various researchers involved. 
Both quantitative and qualitative assessments of the linkages are allowed, and extensive space 
is left for comments and reflections of the reviewers.  
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Aggregating numbers 

A fourth difficulty relates to the units of the observations. The quantitative numbers in the 
reviews are expressed in all sorts of units. Other observations are expressed as a relative 
position (higher/lower) in comparison with a baseline. To be useful for the construction of an 
indicator this heterogenous set of qualitative and quantitative descriptions of consequences 
have to be transformed into a coherent table expressed in one and the same unit. After some 
deliberation, a measure with three categories is chosen: positive (+1), negative (-1), and 
no/inconclusive effect (0). This entails three important consequences: first, for each of the 
identified effects a value choice has to be made. This is straightforward in some cases: when 
a practice is associated with a higher soil stabilization, this counts as a positive effect on 
“erosion regulation”. In some cases it is more complicated: should a positive correlation 
between a practice and the number of small mammals, including rodents, be treated as a 
negative consequence for “pest and disease control”? Second, while reducing the 
observations to simple numbers, data are stripped of all the remaining information, doubts 
and resistances which reviewers have been expressing in the comment section of the Excel 
table. Remaining information about context, or about conditionalities and correlation 
strength, as well as information allowing to make a distinction between the absence of an 
effect and doubts concerning its presence, all of this information is dropped. Third, the choice 
for three simple categories leads to the loss of a lot of quantitative information. For us, the 
researchers, this choice to drop a large amount of quantitative, biophysical data, is 
experienced as a sacrifice, as a concession to the requirement of some ES, such as the cultural 
ones, which cannot (yet) be expressed in quantitative units.  

It is hard to overstate the importance that is attributed to a number. In several discussions and 
interviews the lack of quantitative indicators for some ES comes up as one of the main 
challenges. Numbers are easier to manipulate and aggregate into a single indicator. Numbers 
are also “a means to communicate a very complex message in a simple way” (Researcher 2). 
They are important because “policy makers think in numbers” (Researcher 2). Luckily, while 
dropping a large quantity of biophysical units, the cruncher manages to generate new 
numbers. It produces a list of linkages between agricultural practices and ES, each time with a 
simple assessment of this relation, a positive impact, negative impact, or no/inconclusive 
impact. Many of the practice-ES linkages are observed in several instances, since they can be 
observed in different reviews, or for different countries, or for different agricultural practices 
or environmental consequences, all aggregating into a same category of agricultural practice 
or ES. For each practice-ES linkage a single score is thus obtained by aggregating each of the 
observations of a linkage (positive, negative or inconclusive) after attributing a weighting factor 
to this observation in order to reflect the quality of the review from which it is derived. 

A set of decontextualized numbers indicating the strength of a practice-ES linkages in 
scientific literature about European agriculture is thus obtained. As we have seen, this set of 
decontextualized numbers is strongly backed by a set of conceptual frameworks which have 
crystalized in the cruncher. It is additionally supported by the transparency and proceduralism 
which is demanded in H2020 project. While often perceived as a burden, the multiple 
bureaucratic procedures demanded by the grant agreement have allowed us to streamline 
collaborations across universities and disciplines and synthesize existing knowledge in Europe. 
Transparency and proceduralism are important to strengthen claims of validity and to 
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stimulate a meaningful academic discussions about these numbers, since otherwise others 
“may be critical about some of these outputs” (Researcher 4). Or, as explained by Researcher 
1, the clear guidelines assured that everyone was working in the same direction and extracted 
the same kind of information.  

Yet, the score linking practices to ES nevertheless remains something particular: a detached 
number. All the cruncher does is to reframe and purify data obtained from review papers. 
Actually, a great deal of purification, from the dirty, complex and unpredictable dynamics on 
the agricultural fields to synthetic scientific evidence on environmental consequences, has 
already been realized before the REA. What the cruncher does merely results in a translation 
of existing scientific evidence into a set of practice-ES linkages. The second table-concept, the 
validator, recontextualizes the numbers. This is what makes the construction of an indicator 
possible. Together the two table-concepts, cruncher and validator, are generating a linkage 
between potential ES supply and local demand.  

 

While the validator is a very simple table at first sight, actually just a list of ES, it has been taking 
a great deal of thinking and discussion for the researchers to work it out. Just like 
abovementioned stakeholders did not easily accept the scoring exercise that was proposed 
with the validator, so have we, the researchers, initially been resisting it. The difficulties 
associated with the validator stem from the reasoning it puts forward, in terms of potential 
supply and demand, at the expense of concepts and associated concerns which are common 
in environmental science and agronomy. 

Struggling with supply and demand 

Self-evident as the fact that you have “the delivery of an ES when there is an overlap between 
supply and demand” (Doc 1, 2021) may now seem, quite some challenges are associated with 
this simple statement. Can we speak of a service when there is actually no explicit demand? 
As put by Researcher 3: “It’s not like people can demand natural pest regulation if they don’t 
know it. [Only once it fails, they realize] that it had been an important regulatory service 
provided by the system”. Likewise, soil mulching has the potential to provide the ES of erosion 
prevention, but does not necessarily provide this service in flat environments13. Demand is thus 
partly driven by the environment, such as a steep slope demanding erosion prevention, as well 
as by local users benefiting from these effects. When local stakeholders are asked to identify 
this demand, we are in a situation of hypothetical demand, as if there would be a market for 
ES, but in the absence of anything resembling a market exchange. Or, as reformulated by 
Researcher 3, “the demand is very real. It’s the market that is hypothetical”. This does not 
mean that there should be a market for ES, but rather that a choice is made to think along 

 
13 While this example came up during a recorded conversation, it is actually not exactly true: mulching 
may provide erosion prevention, such as splash erosion, in flat environments (Findeling, Ruy, and Scopel 
2003). 
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markets. We came to speak of agricultural practices supplying potential ES, while their actual 
delivery depends on how stakeholders assess local needs and thus identify potential demand.  

While this reasoning in terms of supply and demand has been present in the H2020 project 
from the start14, it has only come to dominate the conceptual framework of the indicator quite 
late in the process. “The more in-depth thinking about the distinction between supply and 
demand is something that we worked on in course of the project” (Researcher 2). Other 
researchers express a similar point. After reading a first draft of the manuscript that describes 
the REA and indicator of environmental performance, Researcher 5 stresses that “I did not 
have at all in mind what it was going to be”.  

Fading away of other concepts 

Many other concepts, from both economics and environmental sciences, are referred to in the 
grant agreement and earlier deliverables, including public goods, trade-offs and synergies, 
externalities, scale and threshold effects, etc. With time many of these concepts and 
associated concerns have been marginalized or put aside. 

In the original grant proposal, for example, trade-offs and synergies are central, associated 
with the idea of public goods. They grasp the intuition that choices regarding the attribution 
of agricultural subsidies have to be made in conditions of limited resources. The concepts of 
trade-off and synergy are particular because they are used in both environmental sciences and 
economics. Indeed, some agricultural practices and environmental benefits often go hand in 
hand, mutually reinforcing each other, while others are harder to combine. Hedgerows and 
flower strips can have mutually reinforcing effects on biodiversity and pollination, while it may 
be harder to combine soil nutrition and smell reduction when using organic fertilizer. While 
these kinds of synergies and tradeoffs are interpreted in a way which is different from the 
rational decision making the concepts imply in economics, they are close enough to make 
interdisciplinary dialogue possible.  

A similar convergence is observed between agronomic concepts such as spill-over effects and 
territorial effects on the one hand and the economic concept of externality on the other. In the 
project documents these concepts are sometimes used interchangeably. They reflect the fact 
that many environmental dynamics are not confined to a plot level, but spill over to 
neighboring fields and their owners. A water harvesting ditch on one plot, for example, will 
likely be beneficial to all plots that are located downslope.  

The problem with these concepts is that they often give rise to concerns that are more 
common in environmental sciences. Concerns regarding scale and threshold effects, for 

 
14 The grant agreement, for example, mentions that “First the task will investigate the environmental 
impact of ecological agriculture at case study level using a systematic analysis of existing literature on 
the provision of [Public Goods and Ecosystem Services (PG & ES)] by farms depending on the degree 
of their uptake of ecological approaches. […] Finally a quantitative monetary assessment of territorial 
PG & ES will be carried out to assess the demand (and thus value of) for PG & ES at territorial level”. 
Another tasks may involve the “mapping of demand and supply of ES and ES bundles based on e.g. 
vegetation maps, land cover maps, socio-economic data” (Doc 5). 
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example: how to account for the fact that species need a certain amount of a certain habitat 
to survive in the long run15? Several meetings in the two first years of the project were entirely 
devoted to the challenge of incorporating scale and threshold effects in the indicator. At the 
end of the project little remains of those concerns. Likewise, concerns regarding multispecies 
dynamics (e.g. if there is a synergy between “cover crops” providing nectar in early spring to 
a specific type of solitary bee which also happens to be an important food to a bird species 
nesting in nearby small landscape elements) and seasonality (do we need to take into account 
the fact that toad crossings are only relevant in spring?) have faded away in the course of the 
project.  

The point here is not merely that we are facing a simplification. Simplification and loss of 
nuance is an inherent aspect of constructing synthetic indicators (Lehtonen, Sébastien, and 
Bauler 2016). What we are experiencing is the fading away of certain concepts at the expense 
of others16. This fading away did not happen over one night, but through an iterative process, 
including writing down ideas and concerns, discussing them during meetings, re-diving into 
literature, re-discussing, taking decisions and accepting to let go previously important 
concepts.  

Warnings-to-be-ignored  

The move from environmental sciences to more economic concepts such as supply and 
demand has not been easy. To ease doubts along the way, two strategies are adopted: 
transparency and smoothening. As put by researcher 4 when talking about his concerns with 
the dataset, “being very transparent about the assumptions we make and also about the 
potential weaknesses that are involved with the approach is enough from my point of view to 
provide this information”. This is combined with a continuous process of smoothening, 
leveling out the differences in order to make the transformation possible. For example, space 
is initially left in the Excel table to add nuance and vehiculate doubts. We have also regularly 
put up warnings: that it is just a framework and that one should not be “cherry picking” in the 
final results (Researcher 2). As researcher 3 signals: “the good thing is that […] someone could 
run [the analysis] with proper data from a proper database”.  

While everyone is genuinely convinced of the importance of these warnings and nuances, they 
are subsequently ignored for practical purposes: the abovementioned farm typology is used 
as a fixed taxonomy and the comments in the Excel table are not used in the subsequent 
stages. Rather than being an irregularity, we would like to argue that this pattern of warnings-
to-be-ignored serves a specific purpose and is therefore a fundamental constituent of this kind 
of work: it is a way to smoothen a transformation which would otherwise not be possible. In 

 
15 These concerns were already present in the grant agreement, e.g. “[…] certain minimum size is 
needed before environmental benefits are realized” (Doc 5), and frequently came up during meetings. 
16 As noted by researcher 3 while reviewing a preliminary version of current paper, there are several 
other explanations for the lack of concern for threshold effects in the final output of the project: 
“thresholds and tipping points are very accepted concepts in systems ecology that very rarely pan out 
in empirical data”, so that “the data coming from our very limited rapid review could not really feed 
into this.” 
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the words of Researcher 6, during a discussion of the preliminary results of current STS analysis, 
this transformation is just a small step in a move “from idealism to pragmatism”. Notable for 
this transformation is the shift in concerns. While being less concerned by “detailed” concepts 
from environmental sciences, Researcher 2 has “gained a much deeper understanding of ES” 
and learned “to make a choice between many details [about context and biophysical aspects] 
and pragmatic decisions” (Researcher 2). This “deeper understanding” has led Researcher 2 
to attribute a great importance to the concept of potential supply and demand of ES, rather 
than just supply and demand, since this grasps the fact that ES delivery only happens when 
these potential supply and demand coincide spatially and temporally.  

 

We are witnessing the attempt to create a new object: the ES indicator. This ES indicator could 
theoretically become a black box with one output, an overview of best performing agricultural 
practices, and two inputs. While the ‘inputs’ seem typical of environmental sciences and 
agronomy, i.e. agricultural practices and environmental conditions, they enter the black box 
in a language of supply and demand stripped from many concerns of environmental sciences. 
A de-contextualization and re-contextualization has happened (Figure 3). 

The de-contextualization happens through the formation of a database, the Excel file, from 
which information about local conditions, specific nuances, conditionalities,… are slowly 
stripped. The inscription of observations from environmental sciences into categories of ES 
also requires adjustments, slight reinterpretations and transformations of the data . Note that 
it is not the environment, with plants, animals and ecologies, which is gotten rid of here, but 
concepts from environmental sciences, ecology and agronomy. As such, the reviews included 
in the REA, with synthesized and purified environmental knowledge, had already done a great 
deal of the de-contextualizing work. The more advanced this purification and the closer their 
concepts are to the ones we use, the easier our work. As researcher 2 highlights: “it has been 
easier for reviews which were already talking in terms of ES”. 

The re-introduction of nuance and subsequent re-contextualization happens in two moments: 
first, the aggregation and quality weighting produce quantitative averages and measures of 
variability, thereby providing information about the data-generating process and increasing 
transparency. Second, the workshop with stakeholders firmly recontextualizes the data in a 
specific region and in a narrative of supply and demand. 

What happens here is not merely a re-combination of heterogenous data into an indicator 
composed of ES, nor is it merely the translation of data from one framework to another. A real 
transformation has happened: the data that are generated at the end of the workshop have 
little to do with the ones they are derived from. In this process, our interdisciplinary 
background has been both a challenge and an opportunity. A challenge because our 
sensitivity to the concepts of environmental sciences entailed the permanent risk of being 
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trapped by resistances to further decontextualization. An advantage, on the other hand, 
because the credibility of the indicator rests on the linkage it manages to maintain with the 
environmental sciences. The Excel file with the original papers, added as supplementary 
material to the preliminary draft of a scientific paper (Doc 1, 2021) and the academic profile of 
the researchers involved in the transformation ensure that a connection with environmental 
sciences is maintained. This bond is essential for the legitimacy of the indicator as a tool to 
evaluate environmental performance of agricultural practices. 

 

 
Figure	3:	Overview	of	de-contextualization	and	re-contextualization	process.	While	the	quantitative	data	produced	in	the	
indicator	contain	a	lot	of	information,	are	attached	to	local	territories	in	Belgium	and	the	UK	and	produce	numbers	which	
are	nuanced	by	measure	of	 variance	and	 supplementary	 information,	 it	 is	 important	 to	 realize	 that	much	of	 this	 rich	
information	 is	 totally	 different	 from	 the	 information,	 nuance	 and	 context	 provided	 in	 the	 original	 review	 papers.	 A	
purification	and	re-complexification	have	happened.	

 

Can we conclude? Not yet. The following paragraphs attempt to provide an answer to the 
question as to what ES actually are. Based on the interviews conducted for this STS study, ES 
are “a reframing more than anything else” (Researcher 3). They are used “to provide sound 
policy advice” in order to provide “a scientific background on what [agricultural practices] to 
support or not” (Researcher 2). They also allow to make accessible and useful all the 
knowledge that is already there. As put by Researcher 3: “we probably have all of the 
environmental evidence or most of what we need, but we just haven't bothered synthesizing 
it in”. In the end, ES have the potential to “make people aware of how valuable nature is” 
(Researcher 1). While people who have a spiritual connection with nature “won’t be served by 
the ES concept” (Researcher 1), most people, “including myself […], have distanced ourselves 
from nature in such a degree that we kind of take for granted what it provides for us” 
(Researcher 1). In that sense, “our work is valuable in that […] it positions humans and nature 
as more closely intertwined” (Researcher 1). ES would thus be “a way to send the message, or 
to communicate with a certain group of people that otherwise might not receive the message 
in a different way” (Researcher 1). 
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In previous paragraphs we have shown that the concept of ES is not merely a rhetorical device. 
Understood as a table-concept we have seen how it provides the means to purify information 
from environmental sciences, detach data from the context in which they have been generated 
and subsequently recontextualize numbers with new information and nuance. The ES table-
concepts are thus transformative. Besides, they also act as coordination devices, boundary 
objects (Star and Griesemer 1989) that travel across disciplines and space within the H2020 
project. The ES table-concepts moreover commensurate (Espeland and Stevens 1998), since 
they render information from very different origins comparable. By bringing in concerns which 
are more attuned to economics, in particular that of matching potential supply and potential 
demand in order to obtain the optimal delivery of services, ES may contribute to bringing the 
environment under the jurisdiction of economics (Hirschman and Popp Berman 2014). In this 
sense ES thus economize environmental sciences. But what do they do to economics? To 
provide an answer to this question we need to once again dive into the ES table-concepts. 
This time we will follow just one ES, soil formation, across the two table-concepts. 

In the cruncher, soil formation is linked to agricultural practices. It appears to be improved by 
practices such as mulching, crop rotation and intercropping, while tillage and soil compaction 
with machinery tend to reduce it. The environmental consequences, which are extracted from 
the reviewed reviews and become “soil formation” in the cruncher, are composed of all sorts 
of variables, including several attributes of soil structure (such as different measures of 
aggregate stability, porosity, bulk density and water infiltration rate), chemical composition 
(including the percentage of soil organic matter, pH and the availability of various forms of 
nitrogen, carbon, phosphorous and kalium), microbial and fungal biomass and soil depth. 
These different attributes have different temporalities since, for example, aggregate stability 
can improve after a few years of no till agriculture, while some attributes of soil compaction 
can remain unchanged for more than 10 years (Blanco-Canqui et al. 2015). The attributes (and 
their temporalities) moreover vary with climate, topography and soil type. Dynamic effects 
between different practices are also to be expected. Finally, since there are some overlaps 
between the attributes of “soil formation” and those associated with “nutrient cycling”, “water 
regulation” and “carbon sequestration”, soil formation can be linked to a certain agricultural 
practice alongside with other ES.  

In the validator, soil formation is none of all these variables and considerations. It has been 
purified of all abovementioned concerns and is now one of the 17 ES supplied by different 
agricultural practices. Demand for soil formation depends on region-specific assessments 
during stakeholder workshops. Its relation to other ES can be one of correlation, 
complementarity or substitutability. For the case of “erosion prevention” the relation with “soil 
formation” is even all of those at once: the need for soil formation is largest in areas with 
eroded soils, so that the presence of demands for both services are strongly correlated, while 
many erosion prevention measures equally enhance soil formation, leading to 
complementarity, and the presence of adequate erosion prevention may lead to a reduced 
need for additional soil formation. Demands for soil formation depend on the past usage of 
the soil, i.e. whether it has been degraded or not, as well as current practices (arable crops 
may have different requirements than cattle farming) and climatic and topographic conditions. 
If the framework is to be used for policy making, the idea is that agricultural subsidies should 
be targeted at those practices which deliver the services which are most demanded. To some 



 21 

 

extent soil formation thus competes with other ES, since its region-specific importance is 
compared with the demand for other ES. 

In order to exist as something else than a concept, ES need both table-concepts: the cruncher 
maintains a selected number of elements from environmental sciences, while the validator 
structures things in terms of supply and demand. The indicator of environmental performance 
brings these two table-concepts together. Notice how, for soil formation at least, demand is 
frequently expressed in terms of the environment itself, as well as human practices. In the 
anthropogenic nature that is studied in our research, i.e. a nature shaped by agricultural 
practices, the needs or demands for ES are not understood in purely human terms: it is the 
steep slope that is in need for erosion prevention and the degraded soil that necessitates soil 
formation. Of course, this is driven by the presence of human activities on these soils. Yet, at 
the discursive level at least, we are in a situation which is different from the usual economic 
understanding of demand, since it is not driven by solely human consumers of goods and 
services, but also by non-human elements such as topography. In this vein, the stakeholders 
in our workshops could be understood as human representatives of region-specific human 
and non-human needs for ES.  

The argument is that the ES table-concepts, applied in a context of strongly anthropogenic 
environments and in the absence of markets, might thus be contributing to an understanding 
of demand which is less anthropocentric than what we may usually expect in economics. While 
the environment has always been a source of supply to the economy and is sometimes 
understood as a boundary or a limit to it, to our knowledge it has not frequently been 
understood as a source of demands to the economy. Yet in our research we could envision 
maps of demand for the ES “soil formation” in agriculture based on environmental factors 
such as topography and precipitation alone. This can be explained in two different ways: an 
hybridization of economics by concepts from environmental sciences is happening, or a 
metaphor from economics, supply and demand, is being used in a discipline which has actually 
little to do with economics. In both cases, the economization of environmental science by the 
ES table-concepts is only partial and incomplete. In both cases, also, a new type of agency is 
attributed to the environment, which has become a source of demands for ES, in addition to 
its usual function as a source of supply. 

 

Drawing on laboratory studies in Science and Technology Studies (STS), this paper attends to 
the transformative work of tables of Ecosystem Services (ES) before they leave the research 
lab. By following our own work as environmental economists in constructing an indicator of 
environmental performance we introduce the self-reflexivity that is demanded by Bowker and 
Star (1999) in the development and use of classification systems. Our work thus contributes to 
preventing the blackboxing and invisibilization that may accompany the operationalization of 
ES. 

Introducing table-concepts as the practical material-semiotic expression of the ES concept, 
we show how the operationalization of ES  necessitates a purification of data from their initial 
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context and concerns in environmental sciences and subsequently a recontextualization of 
these data into a new conceptual and sociophysical environment. By showing how we have 
faced resistance to these processes, from ourselves as well as the concepts from 
environmental sciences and the people involved in stakeholder workshops, we illustrate the 
constructed nature of ES. Warnings-to-be-ignored and insistence on transparency are used to 
smoothen out resistances and make the transformation process possible. We also show that 
in this process some concepts and concerns typical from environmental sciences are lost and 
replaced by concepts, supply and demand, that are more frequently associated with 
economics. 

Towards the end of the article we insist on the nature of ES. We show that the 
operationalization of the concept necessitates to maintain ties to environmental sciences and 
to construct supply and demand. Both these ties and the demand are constructed in very 
specific ways, proper to ES and unconventional to environmental sciences as well as 
economics: a specific representation of the environment seems to become an actor in the 
definition of demand. While further research on this topic is needed, our study might thus be 
enacting ES as a way to endow the environment with a new form of agency in reasonings that 
draw on the concept of supply and demand. 
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