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By examining two instances of the production of scientific knowledge on the risks of shale rock exploration and
extraction in the global North’s context of democratic governance and a great concern for transparency, this
paper argues for a combination of ethnographic and critical geographic approaches to studying expert knowledge
production on risk as different ontological realities with different political consequences. Analytically, the study
distinguishes between risks related to the natural environment and human health. While the former were pre-

sented as data by the experts, the latter gained a status of local stories. Risks as data and stories co-produced
different spaces of extraction risks as abstract and absolute. With this focus, I extend the call recently made in
resource anthropology, i.e. by Richardson and Weszkalnys, to ethnographically study how resources become
various things for various actors beyond their commodity form and address the questions about the political
realities that become co-produced and the possibility to extract and govern them.

1. Introduction

By examining two instances of the production of scientific knowl-
edge on the risks of shale rock exploration and extraction in the global
North’s context of democratic governance and a great concern for
transparency (cf. Barry 2013), this paper argues for a combination of
ethnographic and critical geographic approaches to studying expert
knowledge production on risk as different ontological realities with
different political consequences. Analytically, the study distinguishes
between risks related to the natural environment and human health.
While the former were presented as data by the experts, the latter gained
a status of local stories. Risks as data and stories, I argue, co-produced
different spaces of extraction risks as abstract and absolute (Malm
2016). With this focus, I extend the call recently made in resource an-
thropology, i.e. by Richardson and Weszkalnys (2014), to ethnograph-
ically study how resources become different things for various actors
beyond their commodity form. I also extend the analytical view of co-
production from instances where communities and experts co-produce
knowledge and social orders (Perry 2022; Perry and Smit 2022; Dur-
ose et al. 2021; Durose and Richardson 2015), to the instances where the
work of experts co-produces diverse types of knowledge and socio-
political realities.

While there is a vast body of literature discussing extractivist

practices and their impacts on rural communities in Latin America
(Gudynas 2021, Blaser and de la Cadena 2018, Svampa 2019) - in the
global South - extractivist practices in the global North have only
recently earned more attention with the onset of shale industry (Ladd
2018, Whitton et al. 2018). Shale industry not only originated in the
global North - in the USA - but shale oil and gas reserves were also
identified in some European countries — i.e. in France, Poland or the UK
(EIA, 2011). This was a real gamechanger for many European and North
American communities as they suddenly found themselves in a position
of being actual or potential neighbors of extractive industry. Over the
last decades, new on-land extraction projects became rare in the global
North. Europe closed most of its coal mines in the previous century and
outsourced natural gas extraction off-shore. With Europe’s ambition to
become a global climate action leader, European environmental groups
could not agree for new prospects of fossil fuel extraction. Also in the
USA, shale industry appeared in some states that did not have a recent
extraction experience — like the New York State — or in states with
ambitious climate policy targets — like California. The proximity of shale
industry triggered new questions — what kinds of environmental, health
and community impacts should be expected? How to regulate them?
Along a heated and publicly performed controversy over the technology
for shale rock extraction — hydraulic fracturing — authoritative knowl-
edge on the impacts of shale industry came in great demand.
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The term extractivism, which originated in the Latin American
context as ‘extractiviimo’ (Gudynas 2021) to signify “a complex
ensemble of self-reinforcing practices, mentalities, and power differen-
tials underwriting and rationalizing socio-ecological destructive modes
of organizing life through subjugation, violence, depletion, and non-
reciprocity” (Chagnon et al. 2022), has recently been proposed as an
organizing concept for describing global extractive processes (Chagnon
et al. 2022). Speaking of global extractivism connotes some similarities
in practices, discourses and power relations irrespective of specific
contexts, to be found whether in the South or North of the globe.
However, most of the studies examining shale industry, with some
notable exemptions (i.e. Szolucha 2019), avoid critical perspectives of
political ecology or critical geography, which could provide us with a
better understanding of how extractive practices produce destructive
modes of organizing life also in the global North.

Shale gas governance, along with the problem of data access (Kinne
2018), complicated property rights (Jacquet et al. 2018), local author-
ities (Fry and Brannstrom 2018), scientific assessment and public
participation (Luke and Evensen 2018; Smith and Haggetry 2018) has
been examined for cases from the USA, Canada and Australia — countries
where shale gas exploration actually happened. Countries highlighted
by the geological services and energy information agencies (i.e. EIA
Report 2011) as those of great resource potential, proved to be equally
interesting for social scientists, especially, in terms of industry-
community relations (Szolucha 2018), and challenges of resource
governance (Toller and Bocher 2018). The existing studies attain to the
asymmetries between local communities and the industry (Ladd 2018),
but avoid a deeper insight into a more general logic of how extractivism
works in the global Northern contexts. This constitutes a gap which asks
for a perspective attentive to specific contexts but also critically
reflecting on the political consequences of extractive projects.

To fill in this gap, two exemplary cases of scientific knowledge
production from the global North, organized with a great care for
transparency at two different scales in democratic contexts, are exam-
ined in this paper. The scalar differences of these two cases provide an
opportunity for exploring two different contexts in which the relations
between shale industry, regulatory institutions and local communities
were established. This allows me to reflect on the differences and sim-
ilarities of these relations. The first case took place at the supranational
level of the European Union and the second case took place at the sub-
national level of the State of California in the USA. Both were positioned
at the hearts of the political systems, as they carried out their scientific
work upon requests of regulatory institutions. The work of the Expert
Network for Unconventional Hydrocarbons (UH-Network) was orga-
nized by several Directorates General of the European Commission in
the EU and the work of the California Council on Science and Tech-
nology (CCST) was requested in the California Senate Bill 4.

The examined expert bodies exemplify the work of regulatory sci-
ence in democratic contexts as a response to societal rather than in-
dustrial demands, and can be seen as “boundary organizations” (Guston
2001), which, through different transparency performances (Mathews
2011), strove to draw legitimacy from both scientific and political
spheres (Demortain 2017). In the broader context of global shale
extraction environments, the two cases come across as attempts to
produce authoritative knowledge on extraction risks that could gain a
status of legal things in the work of regulatory institutions in the global
North. Knowledge practices that are employed by those experts, I hy-
pothesize, could be seen as developed within an epistemic community
(Haas 1992) of scientific practice of the global North. With the study of
the two cases, I thus extend both the notion of epistemic communities
and co-production beyond local scales (cf. Mabon et al. 2019, Chilvers
2008).

As Barry (2013) noted, global oil industry has “long been a knowl-
edge production industry” (p. 4) attentive to the activities of organic
substances located in complex material relations and the possibility to
disentangle them as commodities. The political life of materials,
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including oil, gas and other minerals extracted from subsoil, “has
become increasingly bound up with the production of information”
(Barry 2013, p. 2), including information on the negative impacts of
extractive projects. Following Malm (2016), I argue that as much as
“commodity production is the production of exchange-value through
nature, with nature being precisely a substratum, subordinated and
subsumed under a purely quantitative logic” (p. 283), so is the pro-
duction of risks of commodity production dominated by a quantitative
logic. This creates constraints on the production of qualitative knowl-
edge claims about potential risks and harms of extractive projects.
Extractive industries, being attentive to different materials and actors
who may disturb commodification of subsoil minerals (Barry 2013),
operate on quantifiable risks which they incorporate into other types of
extractive calculations. However, in democratic contexts, in conditions
of agonistic struggles (Mouffe 1999), there emerge actors who publicly
demand qualitative accounts of risks (cf. Ladd 2018). The political life of
shale oil and gas has been seeded with heated controversies erupting
around the concept and practice of hydraulic fracturing - technology for
shale extraction (Ladd 2018, Bradshaw and Waite 2017, Short and
Szolucha 2019), making production of knowledge on the impacts of
shale rock extraction in high demand but also highly politicized.

2. Beyond the commodity form: Towards critical ethnographies
of resources risks

Quite recently, anthropology joined debates developed in human
geography and political ecologies (Barry 2013; Bebbington and Bury,
2014; Bridge 2000, 2011, 2014; Kuchler and Hook 2020, Kama 2020) to
offer some interesting conceptualizations of how resources come into
being in various contexts, beyond their commodity form (Richardson
and Weszkalnys 2014; Szolucha 2019, Weszkalnys 2015, Kneas 2020).
By shifting attention to ontological questions, anthropologists empha-
size how resources can be different things and are conjunctures of the
natural and cultural, the socio-political and material, distributed across
networks of actors. With their call for an ethnographic approach, an-
thropology goes beyond the Marxist perspective which sees capital
evolving through nature and nature through capital (Moore 2015, Malm
2016) and proposes to study “resource environments” as “the complex
arrangements of physical stuff, extractive infrastructures, calculative
devices, discourses of the market and development, the nation and the
corporation, everyday practices and so on, that allow those substances to
exist as resources” (Richardson and Weszkalnys 2014, p. 7). This way,
anthropologists avoid the dominant conceptualization of resources as
commodities in fossil capitalism (Malm 2016), which allows them to see
resource environments as diverse ontological realities, for example as
our global or local commons, such as a hydrological systems of a Sacred
Mountain (Li 2015).

In this perspective, it is interesting to study the work of regulatory
scientists as resource environments and to attain to the materiality and
different ontologies of risks produced through their scientific work.
While the ethnographic perspective allows me to remain attentive to the
context of the experts’ work, the critical geography perspective allows
me to see the outcomes of their work in a broader picture of the logics of
extractive industries. The role of the context was, for example, explored
by Rychnovska et al. (2017) with regard to how science produces se-
curity expertise. Rychnovska et al. (2017) notice that when producing
knowledge on security issues at the boundary between science, bu-
reaucracies and politics, scientists turn their concerns mostly towards
securing their authority and making their knowledge credible for other
non-scientific publics (see also Edwards 2018). The lens of critical ge-
ography, on the other hand, allow me to see the work of experts as co-
producing extraction risks ontologically and politically along with
spaces for extraction risks — abstract and absolute. This is another
instance of co-production, different than what had usually been grasped
when co-production between communities and experts was studied
(Perry 2022; Perry and Smit 2022; Durose and Richardson 2015). The
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latter allows us to get a deeper insight into relations between commu-
nities’ and experts’ modes of knowledge production, and the results of
the interaction between them. The cases of expert-expert co-production
that I examine allow us to analytically approach the diversity of types of
expert knowledge and of politics that they co-produce.

Following Malm’s definition of abstract and absolute space, after
Lefebvre, abstract space emerges “where capital tears material compo-
nents from their natural beds and heaps them up in places of its own
choosing” (2016, p. 301). Absolute spaces, on the other hand, are ““made
up of fragments of nature located at sites which were chosen for their
intrinsic qualities”” (Malm 2016p. 301 after Lefebrve), with industrial
water mills making a good example (Malm 2016, p. 301). The interest in
the co-production of knowledge and space by extractive industries has
been fruitfully explored by Kneas (2020), who shows how junior mining
companies strive to construct and perform similarities and continuities
between geographically distinct places of actual and potential extraction
in order to attract investors to invest in intact reserves. Through Malm’s
rereading of Lefebrve’s work, one could argue that junior mining com-
panies studied by Kneas (2020) engaged in the production of abstract
spaces for the extraction of minerals and their transformation into
commodities.

Thus, the combination of ethnographic sensibilities for the context
and the critical geography’s reading of the relation between nature,
capital and space, allows me to argue that the ability of scientists to
produce ontologically different risks was embedded in their different
material relations with the subsoil, publics, regulatory institutions and
the industry, and was contingent upon various asymmetries between
actors publicly active in the studied democratic systems. These asym-
metries ranged from methodological differences for the collection of
knowledge on environmental impacts by different public institutions,
asymmetries in data access between regulatory scientists and industries,
and also asymmetries between those whose knowledge claims appeared
to be politically more effective than of the others (Choy 2011), espe-
cially local communities. These material entanglements and asymmetric
relations, I argue, allowed for the co-production of risks as data and
stories along with abstract or absolute spaces.

Turning the qualities of the subsurface into risks may have far
reaching political consequences. As Demotrain (2017) writes “there is an
intimate relation between the supposedly scientific activities of
measuring, assessing or testing objectified phenomena such as the risks
or benefits of a technology, and the legitimacy of deciding on its fate, of
structuring a market for it.” (p. 148). Risks are not evenly distributed
and do not acquire the same ontological statuses through the work of
experts, just like nuclearity is not an evenly distributed characteristic
across multiple actors’ relations with uranium (Hetch 2014). Risks as
different things allow different political actions. For example, as Wil-
liford (2017) argues, seismicity turned into a risk object was used to
construct the modern state of Morocco and to reconstruct the socio-
political spaces of Morocco’s cities. Drawing on data from seismo-
graphs, witness accounts, and direct observations of destruction, inter-
national teams of experts working in the aftermath of the disaster
rewrote Agadir as a seismically vulnerable space. “At the same time,
these vulnerabilities resulted less from the complexity of Agadir’s post-
quake built environment than from the specific ways in which expert
strategies for mapping and managing risk intersected with the priorities
of an interventionist post-colonial state” (Williford 2017: 1009). This is
particularly interesting in the context of democratic political systems of
the global North where exists knowledge and institutional capacity for
an effective regulation of extractive practices. There is, thus, a need for
examining how regulatory science becomes involved in how resources
become known as risky and how these risks come to matter politically
for the organization of resource governance and its extraction at
different scales in democratic contexts of the global North.
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3. Methodology and the selection of cases

The selection of two expert groups for the analysis has been guided
by the objective of developing a research perspective, rather than by
testing a theory (Eisenhardt 1989). As the goal is to propose a context
and politically sensitive approach to understand how knowledge on
extraction risks is co-produced in various places of the global North and
with what politics of extraction risks, I chose cases of regulatory science
teams in the context of democratic political systems in the global North.
The stories about the UH-Network in Brussels and CCST in California can
be told in two ways: starting from their origins or starting from their end
products. The first way would reveal that both were established by
governance institutions central to the democratic political systems
where scientific knowledge on the impacts of shale industry was
demanded. The second way would reveal that only in the latter case, the
impacts of shale industry on human health was accounted for in experts’
final, publicly available reports. These similarities and differences make
these cases exciting for a joint analysis with the ethnographic sensibil-
ities for the context (Richardson and Weszkalnys 2014; Rychnovska
et al., 2017) and critical lens for power relations and dominant extrac-
tive logics of fossil capital (Malm 2016). Why did CCST account for
health risks and the UH-Network did not, while this interest was
expressed in the mandates of both expert bodies? How were environ-
mental and health risks handled in the work of experts in Brussels and
California? These are two guiding questions of this analysis.

Since the work of the two expert bodies is examined as located at the
boundary between science and politics, the political context of the two
cases needs to be introduced as well. At the onset of the shale gas debate,
in 2011, the European Union was divided along the vision of extraction
possibilities with Poland and the UK excited about this new opportunity
and France fiercely opposing it. Environmental movements organized
locally, nationally and across EU member states alarmed about the
damaging impacts of hydraulic fracturing — fracking — drawing on mul-
tiple examples coming from the projects developed in the USA, mainly
along the Marcellus Shell. Fear of water contamination and induced
seismicity triggered collective imaginary of an environmental disaster
and made the pro-shale gas politics highly controversial and unwelcome
by various civil society groups. At the EU arena, the European Com-
mission presented an open position with the objective of exploring
different options for shale industry — economically and in terms of
environmental regulation. However, the traditionally more environ-
mentally concerned European Parliament, created a big coalition
against fracking. Shale politics in Europe was highly antagonizing.

California, known for its environmental progressiveness stayed aside
of the shale industry dynamically developing in other parts of the USA
for over a decade. By finally allowing shale industry to develop and
refusing to ban in, the Governor of California, Jerry Brown, earned fierce
criticism from environmentalist groups who accused him of not prac-
ticing what he preached. Brown’s publicly performed promises to
decarbonize California’s economy stood in stark contrast with the
revival of oil industry through fracking. This seriously aggravated the
situation of water shortages in the state and fueled political struggles
over the protection of water supplies. The political struggles seem
similar in both cases, but the scale on which they were played out
created different spatial and political distances between local commu-
nities and particular projects, on the one hand, and regulatory in-
stitutions and scientists on the other. From Brussels’ perspective, the fate
of local communities seemed more distant and primarily to be taken care
of by national regulatory institutions. In California, on the other hand,
the fate of local communities experiencing fracking operations was
much more closely linked to governmental institutions and politics
taking place in Sacramento.

Another important reason for selecting these cases is the different
commodity status of unconventional hydrocarbons in Brussels and in
California. While in California, shale oil and gas have already become
full-fledged commodities, in the European case, the options for shale oil
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and gas exploitation were only explored. For my study, this presented an
interesting opportunity for examining whether the actual and potential
commodity status of the resource at hand constituted a different context
for the production of knowledge on resource risks around it. While Eu-
ropean local communities generally feared the potential extraction of
the resource, local communities in California actually experienced it.
While the former feared the potential risks, the latter experienced actual
harms. This, I hypothesize, put the experts into starkly different relations
with local communities, industries, regulatory institutions and the
subsoil materials. Moreover, each of the studied expert bodies was
formed in the heart of the traditionally opposed contexts — the European
context of risk deliberation and risk preemption and in the Californian
context of learning risks while doing risky things (Jasanoff 2004).

The case studies explored in this paper are built through a mix of
different research methods which helped me to get an in-depth under-
standing of how the two expert bodies carried out their work. In both
cases, I did document analysis as the work of both expert teams was well
documented from the beginning till the end — with clearly evidenced
regulatory texts calling for the expert bodies to be established, man-
dates, public documentation of communication with non-expert actors
such as NGOs or industries and publicly available final reports. At the
same time, different scales and locations of the experts’ work — Brussels
and California — made it easier for me to become a member of the
Brussels-based UH-Network and carry out an ethnographic study there,
while [ was not able to become part of a closed expert team organized in
California. Therefore, while the Brussels study was a classical ethno-
graphic endeavor of “studying up” through a regular membership and
participation in the work of the UH-Network, document analysis and
expert interviews, the Californian case was reconstructed mainly
through expert interviews and document analysis.

4. Data collection

As I was interested in the experts’ perspective and their work, expert
interviews seemed to be the best strategy of data collection. In both
cases, the expert interviews were carried out after the work of the expert
groups had been completed. They lasted at least an hour each, however,
some turned into recurring conversations on different occasions. I
managed to talk to the top level organizers of both groups, to some of
them twice. They explained to me the origins of their work, how it
developed into a structured scientific task, the challenges they faced in
terms of data collection and the relations to other actors — the industry,
regulatory institutions and non-experts publics. This way, in both cases,
I obtained accounts about the whole process from the knowledge post-
creation perspective. However, while in the Brussels case I was also
able to participate in the struggles evolving during the UH-Network
working meetings, in the Californian case, I arrived in the USA too
late to be able to take part in any meetings. This presents an important
limitation on the possibility to claim the same kind of understanding of
both processes. Having this in mind, in both cases, I limited the analysis
presented in this paper to the experts’ perspective — I do not reconstruct
the perspective of other actors, such as local communities or industries,
even though I refer to their statements and opinions in order to obtain a
broader picture of the processes. Moreover, I made only two issues the
subject of my the analysis — the experts’ work on environmental and
health issues — because these two themes spontaneously appeared as
important in both sets of interviews and in the documentation of the
experts’ work.

Data for the analysis were collected between 2015 and 2017 when I
paid numerous visits to Brussels to participate in the work of the UH-
Network as a representative of social sciences and carried out in-
terviews with the UH-Network organizers, and in 2018, when I stayed at
the Center for Science, Technology, Medicine & Society (SCTM&S) at UC
Berkeley to collect documents and carry out interviews with the CCST
organizers. While gathering material for the Brussels case, I talked to
about fifteen people involved in the UH-Network’s work, its leaders and
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various experts: engineers, social scientists, NGO representatives, geol-
ogists, industry representatives, local community members, ministry
officials. The most important interviews that I refer to in this paper were
conducted with the two main organizers of the UH-Network from the
Joint Research Center (both interviewed twice), the main data analyst at
JRC responsible for processing data collected within the UH-Network, a
Polish geologist who chaired one of the working groups of the UH-
Network (interviewed twice), a local activist from the UK (during a
one day visit I paid to Balcombe) who represented communities located
near shale gas projects and a high level official from DG Environment. I
participated in all four one-day long working group meetings of the UH-
Network as an expert in social sciences. However, due to my double role,
as an expert and a researcher, I refrained from taking an active part in
plenary discussions. Nevertheless, I engaged in conversations with the
experts during coffee breaks, listened to their presentations and dis-
cussions, and took detailed notes during the meetings. In June 2017, I
took part in the final conference in Amsterdam, where JRC experts
presented the final outcomes of the UH-Network.

In order to reconstruct the Californian case, I use five in-depth expert
interviews — with two lead experts and main organizers of the CSST
team, with an NGO representative actively involved in the consultation
process, with a local environmental activist and a local sociologist from
UC Davis who had carried out a number of studies related to shale oil
and gas extraction. I also relied on the written documentation, which
had been publicly made available through the project website',
including an e-mail exchange between project managers and various
stakeholders. In order to systematically develop evidence for the argu-
mentation laid out in this paper, I transcribed all interviews and coded
them with regard to the two themes of environmental and health risks. I
used the same codes to analyze documents.

In the analysis presented below I reconstruct the two processes of
knowledge production in respect to environmental and health impacts.
This reconstruction is made from the experts’ point of view. In the
analysis, [ am attentive to (1) different contexts of resource extraction
and potentiality, (2) the experts’ relations to regulatory institutions,
societal actors and industry, as well as (3) different asymmetries that
underlay the work of the experts. At the end of the paper I provide
conclusions where I discuss the consequences of the achieved risk on-
tologies for the governance of shale industry.

5. UH-Network and CCST as two exemplary regulatory science
bodies on producing risks of shale oil and gas extraction

In November 2012, on the wave of high interest in unconventional
hydrocarbons in Europe, the European Parliament called for opening an
“independent platform” that would gather representatives of industry
and science to “provide opinions and establish good practices related to
clean shale gas extraction technologies” (Resolution 2012). Roughly at
the same time, the Directorate General for the Environment of the EC
started drafting a directive to regulate shale gas industry as a separate
issue of public concern. All this happened when no commercial extrac-
tion of shale gas had taken place in European countries and the condi-
tions under which shale oil and gas could become a commodity were still
being negotiated by European institutions and under vast citizens’
protests (Szolucha 2018, 2019, Bradshaw and Waite 2017). Only around
20 fracking operations were completed in Poland, a few in the
Netherlands and in the UK. This, altogether, summed up to a limited on-
the-ground experience with fracking from which little data could have
been retrieved.

The regulatory situation in Europe stabilized in January 2014 when
the EC issued recommendations for the best practices of unconventional
hydrocarbon extraction, a soft regulatory solution, which called for

1 https://ccst.us/reports/an-independent-scientific-assessment-of-well-st
imulation-in-california-volume-1/.
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establishing a temporary expert body, finally launched in July 2014 as
the European Science and Technology Network on Unconventional
Hydrocarbon Extraction (UH-Network, Mandate 2014). The network
initiated by the EC and managed by the Joint Research Center (JRC) of
the European Commission was intended to work for three years
(2014-2017). Its aims were to increase “knowledge on unconventional
hydrocarbon extraction technologies and practices also in order to
further reduce potential health and environmental impacts and risks”
and “collect, analyse and review results from exploration projects, as
well as to assess the development of technologies used in unconven-
tional gas and oil projects” (COM(2014) 23). It would work to facilitate
“open and transparent” information sharing with the public, “bringing
together practitioners from industry, research, academia as well as civil
society” (COM(2014) 23) and would be regulated by the network’s
Mandate (Mandate 2014).

Roughly at the same time, on the west side of the U.S., in California,
the story of unconventional hydrocarbons was developing in a slightly
different way. Around 2010, California State authorities would still
reject that project, seemingly uninterested in turning shale formations
into a commodity within their jurisdiction. However, as soon as some
prospects for shale exploration became viable for California, the State
administration started to speak of unconventional oil and gas production
in the horizon of the next 50 years. Followed by a public outcry, which,
among other things, was caused by various mistakes made by high level
officials and an increased attention paid to this issue by big media
outlets, like the New York Times, a number of lawmakers in Sacramento
took interest in unconventional hydrocarbons as a regulatory issue.
Oversight hearings were organized and the propositions of new bills
were drafted. In 2011, the potentiality of the resource actualized into a
full-blown commodity form with shale oil and gas industry fracturing
about one hundred and fifty wells per month. The average hydraulic
fracturing operation in California used a much smaller amount of water
than in many other parts of the country because operators fractured in
relatively shallow vertical wells (less than 2,000 ft (600 m) deep). About
95% of the reported hydraulic fracturing operations in California
occurred in the San Joaquin Basin, nearly all in four oil fields in Kern
County (CCST Report 2015). Los Angeles and Kern County became
important places of community-based activism as many well pads and
drilling operations were located in close vicinity of residential areas,
schools and other institutions.

In 2013, the Senate Bill 4 (SB4 2013) passed in the California Senate
to set up a framework for regulating hydraulic fracturing and acid
stimulation technologies in the state. SB4 concluded that “insufficient
information is available to fully assess the science of the practice of
hydraulic fracturing and other well stimulation treatment technologies
in California, including environmental, occupational, and public health
hazards and risks” (SB4 2013, p. 4) and required the California Natural
Resources Agency to conduct an independent scientific study of hy-
draulic fracturing and acid stimulation technologies in California
including “the likelihood that these technologies could enable extensive
new petroleum production in the state; impacts of well stimulation
technologies (including hydraulic fracturing, acid fracturing and matrix
acidizing); gaps in data that preclude evaluation; potential risks asso-
ciated with current practices; and alternative practices that might limit
these risks” (SB4 2013, p. 4). At a later stage, when the team of scientists
was put together by the Californian Council on Science & Technology®

2 CCST is a non-profit organization established in 1988 at the request of the
California State Government and sponsored by the major public and private
postsecondary institutions of California and affiliate federal laboratories in
conjunction with leading private-sector firms. Its mission is to improve science
and technology policy and application in California by proposing programs,
conducting analyses, and recommending public policies and initiatives that, in
the official language of the institution, “will maintain California’s technological
leadership and a vigorous economy” (CCST Report 2015).
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(CCST), another set of negotiations set out around the translation of this
one paragraph into the actual scope of the study, which was called “An
Independent Scientific Assessment of Well Stimulation in California: An
Examination of Hydraulic and Acid Stimulations in the Oil and Gas In-
dustry”. The work on the study was commenced at the beginning of
2014 and the first progress report was planned by April 1st 2014 (CCST
Report 2015). As the CCST Report (2015) clarifies, “members of the
CCST steering committee were appointed based on technical expertise
and a balance of technical viewpoints” (p. 6). Thus, a lot of care for
transparency was taken. Local community members or NGOs’ repre-
sentatives were not invited but the CCST team organized local meetings.

6. Co-producing environmental risks as data along with the
abstract space

The work of the UH-Network in Brussels started in July 2014.
However, assembling the mandated knowledge proved to be quite
challenging. There was not much data available about the issues of in-
terest. According to the JRC scientists, industries were reluctant to share
any information beyond what was publicly known. As one of my in-
terviewees from JRC pointed out, only 5-6 people from the Network
supplied some data and most of these data were publicly available in
national domains anyway (Interview 5 with JRC high level official 2;
Interview 6 with JRC high level official 2). Most of the data came from
public institutions but they were often reported in different units of
measurement or constructed with the use of different methodologies:

It’s not a problem of units and so on because we can do all the types of
conversions, it’s an issue of methodology, because, for example, in Poland
we have a certain way of measuring, for example, the air quality with
regard to methane pollution. Poland is using certain instruments while in
the UK they are using different ones. We don’t have a standard meth-
odology for measuring certain parameters. (Interview 4 with JRC senior
expert).

Methodological asymmetries across the European member states’
institutions constituted an obstacle for comparing risks in different
places of extraction and JRC experts channeled their energies into
making different datasets comparable. Moreover, the JRC experts that I
spoke to, stressed the fact that geological conditions in various places
differed, and thus, neither the efficiency of technologies nor environ-
mental impacts of those technologies could have been meaningfully
compared across Europe and beyond it. The problem was that different
technologies, including different chemicals, worked well respective of
the geological location:

Yes, it will be difficult to come up with generalized conclusions about the
environmental impacts of fracking. The difference of the geological
structures perhaps will accept different solutions and it will be in the end
about the economics of it. If everything works fine in one place, why would
you change this? So long as something works in one place, people will
continue with this. (Interview 6 with JRC high level official 2).

The experts were concerned about their ability to produce general-
ized knowledge about risks as data. They hoped that they could come up
with datafied descriptions of exploration wells that could be compared
along certain environmental and technical parameters. Such compara-
ble wells’ descriptions would create abstract spaces of extraction risks —
descriptions that tell facts only. The UH-Network experts repeated it like
a mantra that their goal was to produce facts and no politics (Interview 4
with JRC senior expert, 5 with JRC high level official 1, 6 with JRC high
level official 2), thus disembedding hydraulic fracturing operations from
complex local contexts. Driven by this objective, JRC experts channeled
their main analytical efforts into the standardization and commensura-
tion of the collected data — to make them comparable across local ge-
ologies and institutional methodologies. While carrying out these tasks,
JRC scientists had to take a number of decisions, which, at first, could
have seemed merely technical. However, following Latour’s observation
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that “science is politics by other means” (Latour 1987), these decisions
were by no means apolitical. The generalizability, comparability and
universality of the produced data on environmental risks and the ab-
stract character of the spaces of shale industry’s operations were the
political stakes.

In the case of CCST in California, the science team worked on the
technical data that were publicly available and reviewed some relevant
literature. Due to time and money constraints, no new data were
generated (Interview 2 with Lawrence Berkeley National Laboratory
senior expert). The scientists faced similar challenges to the ones expe-
rienced by the UH-Network experts. Many data extracted from various
public databases, scientific papers and reports were providing a frag-
mented picture of the industry’s impacts and had to be re-assessed or re-
evaluated:

Let me give you an example, there are maybe 5, 6, 7 state databases and
regulatory agencies, one has measures of depth of wells for injection of
produced water, one has geology, another one, but probably written
electronically, has the screening of the well where the injection happens
and you put all that together and finally realize that these guys may be
injecting into water or deep reservoirs that might have good water quality.
(Interview 2 with Lawrence Berkeley National Laboratory senior
expert).

Thus, also in the case of the CSST team, the scientists were presented
with fragmented realities of resource risks. Different institutions were
using different methodologies for knowing the risks, and the work of the
CCST team involved putting these different perspectives together in
order to obtain a more general view. The relation between particular
institutional perspectives and a universal outcome in knowledge terms
was also at stake.

For example, many data gaps were discovered about the chemical
composition of the fracking fluids: “we all knew we didn’t have a good
clue about the chemicals that were injected” (Interview 2 with Lawrence
Berkeley National Laboratory senior expert). Companies did not want to
disclose precise receipts of their ‘chemical cocktails’. The CCST team
disposed of a broad-brushed list of substances but the real problem
concerned the fact that the list of chemicals would say nothing about
their impacts on environment and living organisms:

So one of the things that I remember is that while the chemicals were being
listed, there were some discrepancies or some issues with inconsistencies
and the second thing was that for all the chemicals, the environmental
profile, the questions about what it actually would do in terms of harm to
living organisms wasn’t done or hasn’t been done for those chemicals.
There was a very large percentage where we didn’t know what these
chemical would do to a little mouse that might drink some of the water.
(Interview 2 with Lawrence Berkeley National Laboratory senior
expert).

Thus, the CCST recommended that the industry worked on their
environmental profiles and probably “simplify their cocktails” (Inter-
view 2 with Lawrence Berkeley National Laboratory senior expert). At
the same time, CCST scientists acknowledged that these cocktails were
often locally developed and worked well in particular conditions of local
geologies:

There are a lot of reasons why these cocktails work or have been working
and if you take something away and put something else in, you may
suddenly have a clod in you wells and you are in trouble. (Interview 2
with Lawrence Berkeley National Laboratory senior expert).

Similarly as in the European context, the CCST experts were trying to
co-produce the abstract space of extraction risks but they faced diffi-
culties as data generated by different institutions differed, industries did
not disclose information about the chemicals and geologies differed
from one place to another. In the case of the CCST report, the authors
admitted that the validity and usefulness of the report were limited
mainly by the characteristic of the examined geological structures:
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There’s two things. One is that hydraulic fracturing done in California is
quite different from what is done anywhere else because of different ge-
ology that is currently tackled. So, in terms of the water use, even in terms
of chemicals actually, the mixes they use are quite different. So, some of
that is difficult to transfer and then, of course if you see our case studies,
the impact and the circumstances are somewhat difficult to transfer, and
also the politics is difficult to transfer too. So, there are limits to how that
can be applied. I think that some of the general lessons surely are good and
the regulatory environment is necessary and hasn’t been picked up yet
everywhere. (Interview 2 with Lawrence Berkeley National Labora-
tory senior expert).

This way, the CCST expert pointed out to two main limitations — the
limitations of generalizing geological and political contexts. The two
would make it difficult to make more general claims about the discov-
ered risks and impacts. As a result of these obstacles, the objective of the
CCST scientists’ work was to standardize the collected data on envi-
ronmental risks and make them comparable across different contexts.
Standardization of extraction risks as environmental data - politics by
methodological means — was a way to produce abstract spaces of
extraction risks — spaces from which particular risks could be disen-
tangled and quantified for the calculations of shale industry and for the
regulatory institutions. Thus, the experts’ concern for the generalization
of the produced data on risks can be seen as compatible with the
extractive logic of shale industry - its logic of abstraction and quantifi-
cation — but also with the logic of modern bureaucracies which govern
well-quantified realities.

7. Co-producing health risks as local stories and the absolute
space

Quite early on in the process, the composition of the UH-Network
was challenged by representatives of NGOs based in Brussels. They
publicly accused the Commission of having invited an overwhelmingly
high number of industry representatives and experts with direct links to
shale industryB, and thus, of channeling industrial interests into the
work of the UH-Network. The mandate of the UH-Network did not grant
itself with any advisory roles, nor had the Commission ever asked its
experts to propose any recommendations (Mandate 2014, Interviews 5
with JRC high level official 1 and 6 with JRC high level official 2). The
NGOs’ complaint ended up with a case at Ombudsman who was sup-
posed to decide whether the network was obliged to comply with certain
transparency requirements as one of many expert groups that give
advice to the European Commission on various technical issues.® But,
maybe even more importantly, NGOs’ representatives left the UH-
Network and refused to grant its work and the outcomes with their
approval and authority. A clarification of the situation was made by the
UH-Network organizers on their official website that:

The number of participants from each category reflects registrations
received. While the Commission insists on a fair and balanced exchange
of views, it is not within the means or the objectives of the Commission to
achieve a balance in terms of matching numbers of participants from each
category.®

This quote indicates that from the very beginning it was difficult to
construct one coherent public for the work of the UH-Network (author

3 The Guardian Green groups accuse EU shale gas panel of fracking lobby
takeover,15 April 2015 https://www.theguardian.com/environment/2015/ap
r/15/green-groups-accuse-eushale-gas-panel-of-fracking-lobby-takeover.

4 Case: 1100/2015/NF ‘Alleged failure of the European 90 Commission to
treat the European Science and Technology Network on Unconventional Hy-
drocarbon Extraction as an expert group and to ensure its balanced composi-
tion’ opened on 18 August 2015; available at https://www.ombudsman.europa.
eu/cases/caseopened.faces/en/60649/html.bookmark.

5 https://ec.europa.eu/jrc/en/uh-network.
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2018). After the abovementioned statement, NGOs’ and local commu-
nity members who decided to stay in the network and continue to work
on shale industry risks, were further estranged from working groups’
discussions. One issue was especially controversial for both sides —
health risks. While local activists demanded to assign health risks as a
number — a parameter or probability — to the usage of particular
chemical substances, the experts countered these claims with an argu-
ment that it was too difficult to come up with objective measurements of
health impacts. Experts claimed that there were no medical experts in
the network who would be able to relate chemical substances to health
hazards.

Moreover, claims made by non-expert participants in favor of ac-
counting for health risks were countered as imprecise, emotionally
loaded, politically minded, wrongly phrased, irrelevant for the discus-
sion, outside of the Network’s mandate (UH-Network meetings
2015-2017 and Interviews 5 with JRC high level official 1 and Interview
6 JRC high level official 2). This called into question the sole presence of
those people. A local activist from Balcombe, UK — a place where a big
anti-fracking protest against the exploration plans of Cuadrilla took
place — told me that the issues discussed during the UH-Network meet-
ings were too technical and not relevant for the community’s experience
with the industry. Their arguments, expressed in non-scientific lan-
guage, at times through provocative statement such as “we don’t want to
be Guinea pigs of shale industry” (from the UH-Network meeting notes,
23 February 2016), were perceived as not proper for the scientific forum
which the UH-Network aspired to be. This way, the public for the UH-
Network expertise became fragmented into experts and non-experts,
whereby the capacity of the latter to “publicly speak” about scientific
issues of shale industry risks was questioned by the former. Their speech
was not “public speaking” (Choy 2011) as it was ineffective in terms of
forging relations to the experts present in the UH-Network. This asym-
metry between the experts and non-experts resulted in favoring the
expert way of knowing environmental risks as data and parameters over
the locally embodied health impacts experienced by local communities.

In the end, the health issues were not included in the JRC final
report. The involved scientists did not want to relate any human bodies
to shale industry risks (from the UH-Network meeting notes, 23
February 2016). The ontological reality of chemical risks remained
disembodied. In June 2017, in Amsterdam, JRC experts presented the
results of their work: an interactive database of wells with parameters.
The parameters did not include health risks but technical data related to
environmental impacts only. The database could be expanded in the
future and, in this state, presented a good example of an abstract space of
extraction risks upon which various calculations could further be made.
However, the European Commission clearly stated that no new regula-
tions referring specifically to shale industry would be prepared and that
JRC would move on to other topics. The reaction of industries to the
interactive map was enthusiastic:

We received e-mails from the industry, and from some other groups, some
positive things in the sense that sometimes they didn’t even know that
there were measurements, data. All of them were asking for more. I think
that for many people it was a surprise that these types of information
could be put together, compiled, etc. (Interview 5 with JRC high level
official 1).

In the end, the asymmetries between experts (from public in-
stitutions and industries) and non-experts from local communities
structured the relation between environmental and health risks. While
the former gained an ontological status of comparable data, the latter
remained non-knowledge (Gross 2007), or officially produced ignorance
(Mathews 2011). Stories about health impacts remained bounded to the
‘emotional and imprecise accounts’ of the members of local commu-
nities and a few NGOs without gaining visibility through public per-
formances of expert knowledge (Wynne 2005, Mathews 2011). They co-
produced absolute spaces of extraction risks, as in the case of many other
fractured communities (Ladd 2018).
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In the Californian case, placing impacts and risks in relation to local
communities seemed to be a more straightforward thing because those
communities actually experienced shale oil extraction in their vicinity.
In order to account for these relations — between local industrial projects
and local communities — the experts came up with an idea to write
several case studies that would be placed “somewhere specifically” in
the final report, and “would deal with a series of particular issues more
deeply” (Interview 1 with CCST high level official). The case studies
included: San Joaquin Case Study, Los Angeles Basin and San Joaquin
Basin Case Studies, Monterey Formation Case Study and Offshore Case
Study (Interview 1 with CCST high level official; Interview 2 with
Lawrence Berkeley National Laboratory senior expert, CCST Report
2015), and, according to my interviewee, they largely grew out of
questions that the team of researchers got involved with:

The second part of the Los Angeles Basin Case Study compensates for the
lack of data documenting adverse health outcomes by investigating in-
formation that suggests, but does not confirm with certainty, the risks to
human health. The precepts of the field of public health include an
emphasis on the anticipation of potential problems even though specific
problems have not been observed or proven to create risk. In this way, the
public health chapter of Volume II and the public health analysis for the
Los Angeles Basin Case Study differ from other parts of this report. A
major goal of public health research is to anticipate and avoid harm
rather than to observe and allocate cause for harm (CCST Report 2015).

In other words, health impacts gained relevance in the CCST work
through the ontological status of local case studies - stories. The team
held various stakeholder meetings during which local community
members could ask questions and share their experience:

there were certain questions that we always got, that we thought were to
be clearly addressed. Everybody always asked about the chemicals and
that was going to be addressed in the Monterey chapter, but there were
other things that sort of fell through the crack, there were things like the
whole off-shore drilling issue, and off-shore hydraulic fracturing, there
was a lot of hustle about the Monterey Rock, you know, that there would
be a lot of fracking in the next 10 years, so it was clear that there is going
to be a chapter that would address it. (Interview 1 with CCST high level
official).

The final report referred to health hazards and gave the recom-
mendation that public health studies should explore the issues further in
order to ascertain if any mitigation policies are needed:

pollutants can be concentrated near production wells and present health
hazards to nearby communities. California public health studies could
determine the magnitude of this issue and the need for any mitigating
policies. Studies done outside of California found workers in hydraulic
fracturing operations were exposed to respirable silica and volatile
organic compounds (VOCs), especially benzene, above recommended
occupational levels, but confirmation of this issue awaits specific evalu-
ation in California. (CCST Report 2015).

The reception of the CCST report was fairly positive, and some NGO
groups were able to look beyond some of its limitations (Interview 1
with CCST high level official; Interview 3 with Clean Water Action
expert). The most important environmental NGOs involved in oil issues
in California, such as The Environmental Defense Fund, National Re-
sources Defense Council (NRDC) and Clean Water Action were partic-
ularly interested in the issue of irrigation: “irrigation won big news.
There’s been a pretty big struggle for the irrigation which was that thing
that people were really aware of” (Interview 1 with CCST high level
official). After the work of the expert team had closed, new regulations
on water use were introduced for the whole oil industry in California.
The final report raised concerns about the regulation of conventional
branches of the Californian oil industry. As political debates on the
shrinking shale industry in California gradually faded away, debates on
oil and gas industry on water resources remained. A representative of
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the Clean Water Action who at the time of the interview worked in
Washington D.C. made a favorable comment on the report:

I think that the study starts to point to some of those gaps that are outside
of the scope of the study, and then we had been able to say, you know,
“your work has identified some issues” and there’s health impacts for
people working on oil and gas wells. The important part of that is that the
study was very helpful in getting more attention to that aspects, I would
say on the waste water side, the information about waste disposal in open
pits helped really bring attention to that issue for us and also disposal of
waste water for irrigation, that part of the study was very helpful for
exposing that. (Interview 3 with Clean Water Action expert).

However, even if the approach to communities was different among
the CCST scientists than among the UH-Network experts, the community
experience was not inserted as data into the main body of the final
report. Communities’ experience was separately told outside of the main
body text, inserted into neat frames of local stories. The purification of
knowledge claims from local contexts seemed more difficult than from
public institutions’ databases and methodologies. While the latter
required some tiding up and standardization of measurements and
methodologies, the former required disentangling risks from people’s
accounts, their imprecise language, emotions, multi-actor local assem-
blages and political values. The experts’ accounts of health risks seemed
to have co-produced absolute spaces of the fractured communities,
spaces which had to be presented in its complexity and with its multi-
relational entanglements.

8. Fragmented risks, publics and different spaces of extraction:
Towards critical ethnographies of resource risks

As shale industry re-inserted extractive projects into many local
places in Europe and the USA, it also re-introduced fossil fuel extraction
as a political problem for democratic societies and as a regulatory issue
for public administration. With shale industry, the global North seemed
to have joined global extractivism (Chagnon et al. 2022) with its prac-
tices of turning subsoil materials into commodities, discourses of
quantification and the uneven power relations between the almighty
fossil capital and the others. The study presented in this paper was
devised as a magnifying glass which allowed me to peer into two specific
locations where the Northern extractivism could be observed - two in-
stances of regulatory science production at two different scales. The
examination of these two cases cannot provide us with a full picture of
what shale extractivism is like and how it works in the global North.
However, through these two cases one obtains a better understanding of
how regulatory science of the North works in relation to fossil capital.
And though each context produced slightly different results with regard
to the status of environmental and health impacts of shale industry,
structurally the results of scientific work were similar. Environmental
impacts became known as datafied risks, while health impacts got a
status of local stories. The main objective of both expert groups was to
provide generalizable knowledge in form of standardized data that
would co-produce abstract spaces of extraction risks upon which regu-
latory institutions could act. However, these abstract spaces are also
what fossil capital seeks to produce when working through the nature to
commodify it (Malm 2016).

Thus, the work of regulatory scientists seems to be compatible both
with the logic of modern bureaucracies as well as with the logic of fossil
capital. Regulatory science of the global North, through the examined
cases, appears to be a coherent epistemic community striving to produce
neatly bounded facts that could circulate across spaces, disentangled
from local politics (Latour 1987). Just like fossil capital quantifies nature
and turns it into exchange value (cf. Malm 2016) - producing people-less
commodity spaces along the way (Bridge 2000) - regulatory science
quantifies environmental risks and erases human health impacts from
spaces of extraction risks. Thus, the embodied experience of resource
risks gained little representation in the final reports, even if certainly
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much more in the Californian case where shale industry existed and the
resource had already actualized as a commodity.

The analysis has also revealed a number of asymmetries between
experts, industries and non-experts in democratic systems. As knowl-
edge intensive industry (Barry 2013), shale industry had more knowl-
edge about the subsoil than any public institution. The process of
making nature through capital and capital through nature (Moore 2015)
was accompanied with intensive knowledge production. However, most
of the produced knowledge was owned by the fossil capital and only a
portion of it was publicly shared with institutions and society. This
asymmetry in access to knowledge about the subsoil was constitutive to
the outcomes of the work of both expert groups. The other asymmetry
was more technical and referred to incompatible methodologies for
collecting and generating data about the resource making environment.
Scientists working in both groups devoted most of their energies to
solving different methodological approaches used in different public
institutions. And despite their efforts, some data remain incompatible —
difficult to compare across various contexts.

The third asymmetry concerned the relation between experts, in-
dustries and local communities. Typically, for the industry, local com-
munities appear as potential obstacles for their extraction projects
(Barry 2013). It eagerly moves people to other places to clear extraction
spaces off any humans and off their politics (Bridge 2000). In densely
populated spaces, like the ones in California and throughout Europe,
human populations become part of extractive assemblages — they cannot
easily be relocated elsewhere. In the context of democratic political
systems, with the ability to represent their interests and voice their
claims, local communities do not remain silent against extractive in-
dustries (Ladd 2018, Szolucha 2019, Bradshaw and Waite 2017).
Moreover, as they can legally turn to regulatory institutions for pro-
tection or restoration of the caused damage, they constitute a potential
cost for the industry. However, despite these rights, local communities
often become silenced or sidelined when confronted both with industries
and regulatory science experts. The scientists tend to make a distinction
between expert and non-expert knowledge claims (Wynne 1991, 2001)
and silence the latter (Wynne 2005, Mathews 2011). As a result experts
tend to assign community accounts’ a different ontological status — the
one of local stories which cannot be quantified, because of their context
specificity, complexity and politicization. As stories, local impacts,
especially those on human health, are difficult to be administratively
governed.

Thus, the proposed critical ethnographic approach allowed me to see
different politics, differently established relations between various ac-
tors and struggles among them depending on the context of the inquiry.
It also allowed me to see how scientific discourse and practice of turning
impacts into quantified, comparable risks cuts across these contexts and
speaks both to the logic of regulatory institutions in democratic systems
as well as to the logic of extractive industries. The vision of where pol-
itics and where science lies seems to be shared by regulatory science,
regulatory institutions and the industry in the global North. While the
ethnographic sensibilities allowed me to examine the work of experts in
particular contexts, the critical geography perspective provides space for
asking more general questions about the political consequences of the
experts’ work.

A distinction between abstract and absolute spaces gives us an op-
portunity to critically reflect on what the results of experts’ work could
do for extractive industries and regulatory institutions. Datafication of
environmental impacts, I argue, co-produces abstract spaces and local
stories co-produce absolute spaces. I propose to attain to the ambiguity
of this result. Abstract spaces are conducive to the operation of fossil
capital, which tears material components out from their natural beds
and moves it across market spaces for the sake of producing more ex-
change value (Malm 2016). Co-production of abstract spaces of extrac-
tion risks allows fossil capital to evaluate and quantify risks of their
projects and avoid places where the cost of risks is too high. Abstract
spaces also allow regulatory institutions to put constraints upon the
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value extractive practices of fossil capital through general regulations
and bureaucratic rules of environmental protection. Datafied risks, I also
argue, can more easily become legal things than risks told as local
stories. Stories co-produce absolute spaces — case studies that need to be
presented with their environmental, social and political complexity.
Stories make places into unique, incomparable assemblages that are
difficult to generalize and abstract. It is thus more difficult for regulatory
institutions to act upon risks identified through local stories. At the same
time, however, a local story embeds materials extracted by fossil capital
and puts constraints on the possibility to turn particular places into “a
matrix of nodes and arteries that evolve not through their revealed
biophysical attributes, but through the circuits of capital itself” (Malm
2016, p. 301). Stories make spaces into places.
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