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A B S T R A C T

This article assesses the shaping of expertise within a small Norwegian firm distributing digital services to the
global oil and gas industry. The oil price drop of 2014 shifted firm priorities from creating consulting reports
about reliability of resource extracting operations to developing business intelligence software for oil and gas
corporations. Drawing on data from ethnographic fieldwork, I seek to trace the transformation of knowledge
practices within the intermediary. The investigation reveals that the taskscapes of the firm’s consultants and
sales persons were increasingly directed toward interfaces, establishing new techniques of mediation between
employees and clients. I argue that the researched firm underwent a successful transition toward the production
of software because of its ability to locally transfer knowledge on its software among its internal professional
groups.

1. Introduction

On the fourth day of my secondment in a Norwegian firm supplying
business intelligence software to the global oil and gas industry, I found
myself in a meeting room with the Senior Principal Consultant Markus.1

To introduce me to the basic knowledge that all employees had ac-
quired, he walked me through a set of slides presenting various pieces
of equipment used for extracting oil and gas. Paying great attention to
detail, he explained the role of drilling rigs, blowout preventers, and
well barriers in oil fields. His words were accompanied by numerous
slides displaying photographs of oil platforms and technical drawings of
their drilling equipment, such as drilling heads, casing strings, and
tubing hangers. I left the 90-minute session with a sense of confusion.
Motivated to understand the complex knowledge practices of the em-
ployees of the firm, I continued to participate in their everyday routines
for a period of three months. Drawing on the case of a Norwegian firm
delivering digital services to global oil and gas operators, I explore the
constitution and shaping of its employees’ taskscapes after the eco-
nomic downturn of the hydrocarbon business in the mid-2010s.
Taskscapes can be seen as arrays of related activities performed in a
professional setting (e.g. Ingold, 1993). The old and new taskscapes of
the firm’s employees embody representations of different epistemolo-
gical categories. Examining the different skill sets of energy consultants
and software developers, this investigation provides crucial insights

into the revalorisation of expert knowledge in the age of digital dis-
ruptions.

The Norwegian software firm under investigation was founded in
2001 with the major goal of assessing the reliability of equipment used
during the extraction of oil and gas. The results of such assessments
were presented in expert reports to be sold to oil and gas firms. During
the first part of the 2000s, the firm expanded quickly and established
satellite offices for instance in Qatar, Abu Dhabi, UAE, and in Houston,
USA, with the intention of positioning itself more strongly on an in-
creasingly globalized market for expert reports in the oil and gas in-
dustry. In 2014, in the wake of the global oil price drop, clients were
dramatically less interested in the firm’s services, resulting in layoffs of
about 20 employees, what was roughly 60% of the firm’s workforce. In
conversations with the several remaining employees, I learned that the
firm has responded to these market constraints by shifting its priorities
from developing consulting reports to selling business intelligence
software providing insights into the reliability of well components and
the integrity of extractive operations. This move toward software pro-
duction was the result of an overarching managerial decision, which
formed the wider background of this ethnographic investigation into
expert knowledge. Since this shift created a new demand for expertise
within the firm, it had repercussions for its consultants. The reshuffle
required the re-training of existing staff, whose history with the com-
pany was marked by dense relationships with clients and the delivery of
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consulting services. It also involved the hiring of new staff with spe-
cialized skills in software development. Still, the representation of dif-
ferent roles within the company, suggests not so much a tumultuous
shift, but the existence of two separated categories of firm, an older
preoccupation with reporting knowledge and a newer relationship with
software development.

The orientation toward software within the Norwegian firm capi-
talized on the rise of cloud computing. From the mid-2000s, a collection
of powerful technology firms, including Amazon, Google, and
Microsoft, offered cloud services on demand. Instead of acquiring and
maintaining local hardware and server systems, firms could avail
shared computer resources on a pay-per-use basis. The means of pro-
duction required for developing software were shifted from a grounded
property to an on-demand utility. The scalability of cloud services
furthermore enabled small-sized firms to distribute their own digital
services on a potentially global market. The management of the
Norwegian software firm was eager to benefit from these technological
developments and the cloud provided an infrastructure that eased the
distribution of software and the communication with clients. Despite
the persistent rhetoric by cloud service providers, symbolic exchanges
through the cloud occur between material ends. Unpacking the cloud
metaphor, which suggests a shape-shifting, fluid and impolitical entity,
I trace the material infrastructures underlying the operations of the
studied firm. Demystifying the production of cloud-nested software, the
cloud is here primarily conceived as a socio-technical assemblage
connecting cloud service providers with the everyday practices of
software experts in the back end and the everyday practices of users in
the front end. Observation-based research in routinely used interfaces
can unmask the dynamic relations between humans and artifacts that
shape present-day labor. Locating interfaces within the cloud infra-
structure, crucial knowledge practices of software developers and
consultants can be observed. The firm’s focus on software production
increased the number of cloud technologies used on its premises. The
consultants needed to learn new knowledge on the new expert object
cloud, which the traditional writing of expert reports did not necessi-
tate.

This article explores the strategic shift from consulting report to
software through an ethnography that identifies internal practices and
emergent ways of knowing. Its main aim is to trace a transformation of
knowledge practices within the Norwegian oil and gas industry. The
local formation of expertise is necessarily intertwined with external
forces, such as the rise of cloud computing and the global oil price drop.
Unmasking the dynamics behind the shaping of expertise in the global
oil and gas industry, I raise a number of complementing questions:
What types of knowledge practices are privileged and delegitimized by
this shift from creating reports to servicing software? Who are the
emerging agents of this transformation and how are new taskscapes
constituted? Relatedly, what agents, types of exchanges, and techno-
logical forms are now left behind through this shift? Finally, how is the
software integrated into the everyday routines of the firm’s consultants?

To lay out my argument, I juxtapose the traditional expertise of
compiling report with the skill sets required to produce and sell soft-
ware. My data in this article relies on three case studies, whose eth-
nographic descriptions I gathered during the secondment with the firm
in the latter half of 2017. The case studies bring into sharp relief the
various knowledge practices mastered by employees of the firm. Before
moving to the case studies, I provide some background on three im-
portant issues that lay the foundation for framing how a far-reaching
shift can take place in a firm impacted by market downturn. First, ex-
perts are seen as actors who develop skills and epistemic competences
for practical activities (Boyer, 2008). Hence, expertise is studied as a set
of interrelated knowledge practices in the context of the firm under
investigation. Second, I draw on the concept of data cultures (Albury
et al., 2017). New cultures emerge around the processing of data. Third,
this investigation is inspired by an understanding of infrastructures as
socio-technical systems (e.g. Edwards, 2003).

2. Field collaboration and data generation

My initial strategy for gaining access to professional networks
within the global oil and gas industry was to attend industry events,
bringing together oil and gas corporations and intermediaries (Lampel
and Meyer, 2008). Accordingly, I initially focused on external practices
occurring at this intersection. While attending various industry events
addressing digital technologies in the oil and gas industry in the course
of 2017, I learned about the current digitization strategies within this
industry and could begin to negotiate the conditions of a secondment.
Its purpose was to analyze internal assemblage practices in depth. After
attending several industry conferences, I identified a firm that seemed
to provide great insights into the current uses of digital technologies
within the global oil and gas industry. I participated in the Big Data,
Internet of Things and Machine Learning in Oil and Gas Conference in
London on May 23rd and 24th 2017. During this international industry
conference, I listened to a talk given by the software architect Harald
Wesenberg of the Norwegian oil and gas firm Statoil.2 He referred to a
firm developing software for oil and gas operators in his presentation. A
few weeks after the event in London, I managed to get an appointment
to interview Harald on software products in the Norwegian oil and gas
industry in his workplace in Trondheim. During this conversation, the
idea to undertake a secondment in a Norwegian intermediary was born.
Fascinated by Harald’s stories about a local software firm receiving
assignments from Statoil, I was eager to research this firm. I later found
out that Harald was a friend of the Chief Executive Officer (CEO) of this
intermediary. When I emailed the CEO to request a secondment in the
firm, I copied Harald in to create a sense of connectedness.

My secondment lasted from the beginning of October 2017 to the
end of December 2017, and I spend these three months mainly on the
premises of the firm. Its offices were located on the 5th floor of a
compound in an industrial estate of Trondheim. The employees of the
firm occupied several offices. The desks of the CEO, the Chief
Technology Officer (CTO), a Senior Principal Consultant, and the Sales
and Marketing Director were placed in an open office. Their desks were
part of two cubicles, facilitating an effective communication among
them. The rest of the consultants had single person offices, and another
larger office was reserved for the software development teams. A
meeting room for up to 10 people, which was equipped with a beamer
and a 3×2m screen, and a video conferencing room, where up to 8
people could sit, complemented the facilities of the firm. Other com-
panies were located in the remaining offices of the 5th floor. The toil-
ettes and kitchen area were common spaces, and employees of different
companies often bumped into each other when they placed their lunch
boxes (matpakker) in the common fridge in the morning. As a partici-
pant-observer on the company site, I could take part in discussions
among employees and observe the epistemic practices involved in de-
veloping consulting reports and software. The initial role that the
management allocated to me clearly resembled the expectations they
usually set for new hires. Many senior consultants suggested that I
needed to learn to distinguish the various types of drilling equipment
and the functionalities of the software that the firm sold to be able to
follow the discussions during the weekly all-hands and other onsite
meetings. In addition to the invaluable observation records, which
documented my daily experiences and numerous shadowing sessions,
30 interviews were collected with employees, event organizers, and
industry experts in the course of the research.

3. Infrastructures of the global oil and gas industry

The existing scholarship on oil and gas development in the social
sciences lacks anthropological perspectives on and in-depth

2 Norway’s largest energy firm changed its name from Statoil to Equinor in
2018.
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investigations into digital infrastructures. Although infrastructures re-
quired for oil and gas operations have been intensively explored
through numerous theoretical lenses, there is only little knowledge on
the role of software in infrastructures of extractive industries. Further
ethnographic accounts of the various uses of software in the global oil
and gas industry are much needed. Infrastructures can be seen as built
networks that facilitate the flows of goods, services, people, or ideas
and allow for exchange over space (Larkin, 2013). By analyzing a new
case of a software firm delivering services to oil and gas corporations,
this study builds on conceptualizations of oil and gas infrastructures
and illuminates the rise of digital labor within a highly globalized in-
dustry.

Numerous recent studies of oil and gas development explored in-
frastructural technologies in different regional contexts. Even though
the infrastructures of fracking technologies have been widely discussed
in the recent research literature (e.g. Appel et al., 2015), the scope and
consequences of the current digitalization wave have not been com-
prehensively assessed and very few in-depth investigations into such
transformations were launched. Oil booms regularly triggered large-
scale investments into local infrastructures providing substantial ben-
efits for local businesses and stakeholders. The extraction of oil and gas
involves connective infrastructure, such as roads, pipelines, railways,
and power lines, and residential infrastructure, such as homes, water,
and sewer lines, which all have a social impact on local populations
(Haggerty et al., 2018). Current research into infrastructures of the
global oil and gas industry also examined labor regimes, forms of ex-
pertise, and offshore infrastructures (Appel, 2012, 2015). Furthermore,
Szolucha (2018) points out that large-scale energy infrastructures,
which exploration companies often construct for the extraction of shale
gas, can influence future political decision-making. The complex poli-
tical infrastructures of oil production have, for instance, been analyzed
for the Niger Delta (Tantua et al., 2018) and for oil privatization in
Kazakhstan (Yessenova, 2015). In addition, research into state regula-
tions of oil and gas development indicates how political infrastructures
can be mobilized to exert power for mitigating health and environ-
mental risks (e.g. Fisk et al., 2017).

Supplying technologies and services to the global oil and gas in-
dustry, intermediaries play a crucial role in constructing energy
knowledge (Mason, 2015). Much of the existing research underlines the
local concentration of oil and gas subsectors and intermediaries in close
physical proximity to actual oil and gas reserves. Solheim and Tveterås
(2017) for instance argues that intermediaries delivering knowledge-
intensive services to oil and gas corporations are often located in ag-
glomeration economies. In other words, firms that are localized within
a geographical cluster are more likely to increase their productivity and
seize economic benefits in the oil and gas industry. Complementing this
strand of research into the economic patterns of oil and gas develop-
ment, this ethnography of a software firm is anchored at another end of
the complex infrastructures of resource extraction. In contrast to pre-
vious investigations, the case of the Norwegian intermediary reacting to
an economic crisis provides crucial insights into the value creation
within the global oil and gas industry.

This investigation sets out to unravel the materiality of digital in-
frastructures. Complex orders and relationships among objects them-
selves and their relationships to persons evolve in the material worlds
of the internet such as the cloud (e.g. Miller and Horst, 2012). The
cloud infrastructure consists of a set of material objects, and digital
content manifests itself in these objects. Many digital technologies are
designed to enable seamless user experiences and decrease awareness of
their underlying material processes. Only a fraction of the components
inherent in digital technologies is visible to their users (Ritter, 2017).
Not only data centers, computer screens, processors, cables, coolers,
and keyboards are components of this material world, but also the af-
fordances of user interfaces enabling symbolic exchange over the in-
ternet. Implementing and maintaining the cloud infrastructure involves
the mobilization of human labor. The everyday practices of developing

and distributing software are nested in multi-sited infrastructures
(Horst, 2013). Symbolic meanings are actualized through the materi-
ality of handheld and desktop devices. By identifying the multi-sited
infrastructures that connect the various everyday practices, the power
relations among the various professional groups involved in software
development can be studied. Even though business intelligence soft-
ware is extensively used among oil and gas corporations, this type of
digital technology has not received sufficient scholarly attention and its
influence on the organization of working life remains obscure.

4. Delivering consulting reports

The first ethnographic case, which I discuss in this article, builds on
theoretical perspectives from the anthropology of expertise. Many
professional groups are characterized by their distinctive knowledge
practices and their own professional vision (Goodwin, 1994). Such
expertise conveys authority and consists of ways of knowing, compre-
hension, and achievement (Harris, 2007; Harvey and Knox, 2015). In
this section, I will describe the knowledge practices of consultants
employed by an oil and gas intermediary in Trondheim and demon-
strate how they create consulting reports. The Chief Financial Officer
(CFO) of this firm often referred to the consultants as ‘experts’ and, in
conversations with me, she expressed her concerns about the lack of
assignments for the consultants who were still employed by the firm.
The consulting report epitomizes the traditional culture of expertise of
the firm. Its creation involved various sets of activities, ranging from
meetings with clients and onsite data collection to software-based cal-
culations and the fabrication of charts. The reports that consultants
compiled were a reliable source of revenue for the company prior to the
economic downturn. Such reports were objectified forms of expert
knowledge, transferring insights about resource extraction technologies
from a consulting firm to an oil and gas operator. The reports were
primarily bought for their insights into the reliability of well equip-
ment. Although the encounters with clients required individual nego-
tiation styles, a scheme for the processing of client assignments was
circulated among the consultants to provide orientation, alignment, and
quality standards:

One of the first tasks the consultants of the firm performed was to
arrange a face-to-face meeting with the engineers of the oil and gas
firm. This kick-off meeting mainly served the purpose of agreeing on
the collection of the required data from the client’s premises. The data
that the consultants gathered varied from information about the year of
construction and the usage frequency of well components to memos and
information on the failure history of well components. A further crucial
task of consultants was to use in-house software for calculating the
risks, downtime, intervention costs of the various well components, and
the mean time to the first failure of core components. The in-house
software was installed on the firm’s local hardware system and did not
require cloud services. The consulting reports mainly concluded with
recommendations about the reliability of equipment that the oil and gas
operator considered buying. The major value of the consulting report
for clients was that they could make informed decisions on future
purchases of well equipment. The production of consulting reports
evolved in a traditional culture of temporarily, relying on an event-
driven temporal frame. The negotiations with clients required the
punctuated time of dated schedules (Guyer, 2007). Such project-based
labor can be broken down into clear-cut phases of solicitation, nego-
tiation, and client’s approval. The reports the firm sold assessed for
example the improvement of sand control technologies or the opera-
tional risks of gas-lift wells in a given subsea oil field. Expert reports,
which make claims about current industry trends and future develop-
ments of the global energy market, are often published by large cor-
porations, including Cambridge Energy, DNV GL, and McKenzie.

The consulting report is a commodified form of knowledge circu-
lating between intermediaries and operators of the oil and gas industry.
The compilation of consulting reports involves a series of internal

C.S. Ritter The Extractive Industries and Society 6 (2019) 454–462

456



knowledge practices that consultants acquire in the course of their
professional careers. Some of the current consultants of the firm under
investigation had previously worked for oil and gas operators or other
consulting firms in this sector. To assemble the key expert object, the
consultants developed various sets of professional routines. The Senior
Principal Consultant Markus was a recognized authority on the internal
knowledge required for writing consulting reports. The various work-
related narratives that consultants exchanged over lunch and during
meetings mainly exposed three major forms of expert knowledge: ab-
stract knowledge about resource extraction, awareness of well equip-
ment properties, and familiarity with reliability theories. The first form
of knowledge included a schematic understanding of technologies used
in the extraction of oil and gas from onshore and offshore wells. These
schemes were recorded on various internal slides and often imitated the
pictorial language of specialist magazines popular with the Norwegian
oil and gas scene, such as the Offshore Engineer and the Scandinavian Oil-
Gas Magazine. Examples of internalized understandings of these re-
source extraction technologies were schematic drawings of drilling rigs,
blowout preventers, subsea reservoirs, and production platforms. The
second form of knowledge covered the properties of the resource ex-
tracting equipment. Information on the properties of such equipment
was described as ‘component data’ by the consultants of the firm. Such
data included among other things information on the vendor, model,
material, size, maximum working pressure, maximum working tem-
perature, design features, and the installation date. The third form of
knowledge concerned the reliability of equipment used during oil and
gas operations. In almost all shadowing sessions I experienced onsite,
consultants were able to recite a definition of reliability, which was
borrowed from a standard suggested by the International Organization
for Standardization (ISO). According to the consultants working in the
studied firm, reliability can be seen as the ability of an item to perform
a specific function under given operational conditions and for a specific
period. They understood a well stock as a system consisting of inter-
related components fulfilling different functions.

The consultants under investigation made regularly use of slides to
present their knowledge. Slides were often shown during training ses-
sions, staff meetings, and client visits. The architecture of the meeting
room supported this purpose. The beamer and the large screen formed
the stage on which the content of the slide was showcased. During one
training session in the meeting room, Markus presented the Well Barrier

Schematic (WBS) to me. This technical drawing exemplifies the objec-
tivation of his expertise. He explained the different elements of this
abstract drawing with great dedication and expertise-riddled comments
(see in Fig. 2).

The image of the WBS consists of lines and circles that form a re-
presentation of the well equipment. Primary and secondary barriers,
which are color-coded in blue and red, are built into wells to prevent oil
spills. The WBS is a telling example of the techne that consultants in the
Norwegian oil and gas industry need to master for the writing of re-
ports. Techne can be conceived as a form of abstract technical knowl-
edge (e.g. Kenney, 2010). After the session in the meeting room,
Markus walked with me over to the open office. He pointed to the
corner where his work desk was located. It was surrounded by various
cabinets filled with magazines, including the Oil & Gas Journal, World
Oil, and the Journal of the American Petroleum Institute. Following the
latest developments of the oil and gas industry in these magazines was
an integral part of his work routines.

During another shadowing session, the junior consultant Michael
pulled an expert report from a shelf in his office. He explained that the
report, which was sold in 2014, was a well intervention study. The 148-
long document presented an assessment of the anticipated frequency
and cost of well interventions for the Frigg Gamma Delta oil field. Its
objective was to perform a reliability assessment of five predefined well
cases. Each case was simulated with a different set of equipment
components. The in-house oil field simulator software was used to es-
tablish the most reliable and cost-effective use of equipment. The
software was based on a ‘Monte Carlo simulation engine’, which drew
the occurrence times of events in the system model in accordance with
cumulative probability distributions. As outlined in the firm’s con-
sulting process (see Fig. 1), the consultants had a kick-off meeting with
the client to agree on the data to be used for the calculation. The
consulting report presented recommendations about intervention re-
quirements, operational costs, and expected well downtime. While
consultants were experts who could commercialize their knowledge
through a report, which was the sole expert object the firm produces
until 2014, they needed to showcase new digital skills in the aftermath
of the oil price drop. The overwhelming pressure to digitalize knowl-
edge practices somehow twisted the requirements for valuable skills of
employees within the intermediary. The knowledge practices that
shaped the consulting report were still relevant for the firm during the

Fig. 1. The Consulting Process (adapted by the author).
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course of my secondment, but they underwent various transformations,
which I will address in the following sections.

5. Locating knowledge practices in interfaces

The second ethnographic case on which I draw in my analysis of the
shifting cultures of expertise in a Norwegian intermediary of the oil and
gas industry builds on a renewed understanding of interfaces in

everyday life. Due to the shrinking demand for consulting reports, the
firm shifted its priorities to selling software in recent years. This shift
required the acquisition of new practical skills in its specific local set-
tings. Consultants needed to learn how to navigate interfaces necessary
for the production and distribution of software. Interfaces are not
merely screens, but shared boundaries across which actors can ex-
change symbolic meanings. While the production of expert reports
often involved personal contact with clients, the new everyday

Fig. 2. Blank Template of Well Barrier Schematic. The technical drawing on the left-hand side illustrates the equipment used for pumping oil to the surface. The table
on the right-hand side lists the components of the well barrier.

C.S. Ritter The Extractive Industries and Society 6 (2019) 454–462

458



practices of the firm’s consultants were located in interfaces. An inter-
face can be seen as a technique of mediation, which generates effects at
interstices (Galloway, 2012). Interfaces are furthermore processes en-
abling users to engage with another social world. Studying the daily
routines of employees in their offices, I became quickly aware of the
firm’s internal transformation. I proceed with this initial example of
transformation – visible on the level of office etiquette – to underpin my
more elaborated discussion, in which I use my observations onsite as
examples, to further express how this concept of transformation takes
place on levels of company-client relations and knowledge practices.
Although this transition from report to software had been initiated long
time before my fieldwork, it was still present in the narratives em-
ployees exchanged onsite.

The shift from the production of consulting reports to software de-
velopment had substantial consequences for the daily routines of the
consultants working in the firm. The internal role of the consultant
changed from an expert who personally collected data and developed
consulting reports to a professional whose daily routines are increas-
ingly entangled in screenwork (Boyer, 2013). After the internal turn
toward the production of business intelligence software, new taskscapes
emerged for the consultants. A task that exemplifies this transition is
the ‘support call’, allowing for a just-in-time delivery of knowledge
(Harvey, 1989). Clients requested support calls on the firm’s software
on very short notice. Markus often performed this task when I sha-
dowed his everyday practices. While the consulting report was the
central expert object that he had produced in the past, the set of tasks
which he mainly performed during my time in the firm revolved around
his computer screen. The knowledge practice support call was an ex-
ample of the new mētis that consultants of the firm needed to develop
(e. g. Kenney, 2010). Mētis is the intuitive, practical knowledge, which
Markus gradually acquired during the encounters with the software
developers of the firm onsite. In addition to the abstract forms of his
knowledge, which are epitomised by the WBS, he recently became an
expert of the software the firm sells and a trusted software tester. In the
course of the internal transformation, Markus had to embody new skills.
For example, he internalized the practical knowledge needed to navi-
gate the complex functionality of the software. During a shadowing
session in the last second month of the secondment, he pointed my
attention to the ‘viewer’ and ‘analyzer’ interface appearing in the main
menu of the software. Markus was awaiting a support call. A few
minutes before the Skype call began, he used the viewer interface to
prepare the call. He quickly adjusted the search filters for an analysis of
specific pieces of equipment. Subsequently, he created a scenario and
calculated the reliability, risks, and lifetime for several well compo-
nents.

The support call began as scheduled. At 1 pm a well integrity en-
gineer of a client located in Qatar called Markus. A lengthy discussion
on a choke valve, which is a closing mechanism of a well to regulate the
flow strength of oil and gas, began. The well integrity engineer, who
had bought the firm’s software, noticed that the data about this key
component was not included in the assessment of the well operations
for the second quarter of 2017. Markus suggested identifying the data
about the component immediately. “Do you have data about the com-
ponent?” he asked the well integrity engineer, initiating a discussion
about a spreadsheet containing failure data about the component. He
explained that he needed the data about all valves not just about the
one that recently failed. He also referred to the scenario he had created
just moments before the call and suggested considering a replacement
of faulty equipment. In addition, they agreed that some rows of the
spreadsheet needed to be deleted to upload the data to the software.
The spreadsheet had to be adjusted to meet the specifications of the
software’s databases. After 20min the support call was over. The con-
sultants of the software firm often needed to bridge between multiple
forms of temporality (Ssorin-Chaikov, 2017). Regular internal meetings
and the daily lunch break continued the regime of punctuated time,
while the new cloud-based task support call was performed within a

just-in-time delivery system. Different time telling practices exemplify
this multi-temporality. The internal meetings had a fixed time, which
consultants learned during the morning routine of checking their Out-
look calendars. Support calls were, however, initiated through un-
predictable Skype messages and emails from clients within a regime of
constant co-presence.

The data that clients retrieved from oil and gas platforms were often
not in the appropriate format to be used with the software. One of
Markus’ new tasks was to prepare the data for the upload. Interpreting
and adjusting spreadsheet data for clients was an essential part of the
digital skill set Markus acquired in recent years. Markus hoped that the
client would forward him the missing data sets via email on the same
day. His facial expression revealed that he was happy with the outcome
of the call. He stressed a few minutes after the call that ‘it is important
to grow our databases’. This statement illustrates how consultancy in
the firm has been transformed from report writing to data-driven labor.
Drawing on the concept of data culture (Albury et al., 2017), I illumi-
nate the data practices evolving in the firm under investigation in the
wake of its shift to developing business intelligence software. The new
skills that consultants of the firm internalized can be seen as data cul-
tivation. The array of practical skills that is attached to data cultivation
can only be mastered through a learning-by-doing. Data cultivation is a
form of labor that involves the verification of data in accordance with
the requirements of software. Such data verification (data prøving) oc-
curs before the data is entered into the software to enable the calcu-
lations. Consultants often examined spreadsheets to delete false data or
fill out empty rows in the course of my secondment. Data practices
became a substantial task for consultants of the firm under investiga-
tion. They prepared the data before it was uploaded to databases
through the interfaces of the software for the calculations.

The expression raw data is an oxymoron (Gitelman and Jackson,
2013). Data is not a raw entity, but culturally shaped within specific
contexts. There is no such thing as raw data, which would be ready for
mining and can be magically transformed into business insights (Albury
et al., 2017). Data is rather created, ordered, cleaned, and harvested by
various actors, including consultants and software developers. Em-
ployees of client firms sent for instance spreadsheets containing data
about the production rate of wells to the consultants who adjusted and
uploaded the data to the database after various ‘corrections’. While the
programming of the software remained a privilege of the specifically
trained software developers, the time-consuming, tedious, fragmented,
and repetitive task of data cultivation was assigned to the consultants.
This knowledge practice required a great understanding of extraction
technologies and the related data types entered into the spreadsheets.

Markus was in a situation in which the transformation of market
demands required the acquisition of new skills. Digital skills are per-
sonal assets that individuals internalize. Markus nurtured and devel-
oped his understandings of the new interfaces through conversations
with colleagues. Consultants needed to increase their data literacy by
learning from software developers within the specific local settings of
the firm. They have not received any university education about digital
technologies and, indeed, the knowledge about the functionality and
databases of the highly specialized software of the firm can best be
learned from the creators of its source code. The technical skills that
software developers mastered formed the basis of a transfer of expertise
from one professional group to another. The digitization of Markus’
daily routines indicates a larger transformation of skill, which is cur-
rently reshaping the oil and gas industry in Norway.

6. Software and expertise

Soon after the management of the Norwegian firm under in-
vestigation had shifted its focus from consulting report to software, the
initially prestigious expertise of its consultants began to steadily lose its
aura and software developers became an increasingly valued profes-
sional group within the firm. Although the consultants took on the role
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of the first software testers, the code-driven materiality of software
necessitated a mastery of a different kind of skill. Since software de-
velopers were perceived as a professional group that could transform
the clients’ expectations into new software functionalities, their ex-
pertise became a crucial asset in the post-2014 crisis period. The term
software developer refers in this article to a flexibly skilled profession
that is mainly responsible for the creation and administration of source
code for computer programs. The expertise of the researched software
developers primarily involved a proficiency in programming languages,
managing code repositories, and controlling database access. Software
developer was an emic term used by the employees of the firm under
investigation to describe the newly emerging professional group on its
premises. As the 3-month-long observations in the firm suggest, the
day-to-day routines of software developers did not exclusively revolve
around the creative process of writing novel source code, but involved
to a considerable extent the coordination of tasks within the software
teams through multiple interconnected interfaces and personal meet-
ings. Filip, who received a Master’s degree in computer science, was a
manager of a software team during my fieldwork in the firm. In the
following narrative, he outlines the knowledge practices he acquired in
the course of his professional career and his strategy to keep them up to
date:

I have been working with software development in different ways since I
finished university. I do have a long technical background in software
development, which is definitely a skill that I bring in. There is more than
just to be able to write code. You also need to be able to work with other
people. I think I learned more about dealing with people as the years went
by…
Things change very rapidly. Coming into this company… I came with a
background… I was working with PHP, - which is a language we don’t
use here at all -, Apache Webservice, and I had been working with Linux
and C++ before that. Here in this firm, we have been on the Mircosoft
platform using Microsoft technologies, and we still are… There are many
meetup groups, there are forums that you hang out in. You can partici-
pate in Stack Overflow, answering questions or asking questions when
you need to. Here in Trondheim, I am a member or I am currently at-
tending meetings on JavaScript environments and. NET environments.
You know. Developer meetings. I am also a paying member of the da-
taforeningen [the Norwegian data association, author]. And also the big
vendors like Microsoft or their partners arrange events to make devel-
opers learn their new stuff.

Filip describes the need to broaden his skill set by familiarizing
himself with tools provided by Microsoft. Software developers con-
stantly adapt to new knowledge. While Filip’s switch to Microsoft’s
development environment Visual Studio was accompanied by online
training and onsite instructions from colleagues soon after his ap-
pointment, his strategy to remain up to date with the latest knowledge
also involved the attendance of local events and various communicative
practices on the internet. To raise his awareness of new developments
in the scene of software developers, Filip engaged in local and internet-
based communities of knowing. While the internet provided numerous
opportunities to acquire knowledge on the challenges that developers
face on a daily basis, local meetings enabled the establishment of per-
sonal networks for sharing insights. Both knowledge practices are cru-
cial to remain a competitive actor in an ever-changing market for di-
gital innovations.

A further central skill that all members of the software teams as-
pired to master was navigating the interfaces of developer platforms.
The software developers whose everyday practices I shadowed for three
months had signed up to the developer platform GitHub. In a sha-
dowing session with Filip, he walked me through its main interfaces
and demonstrated how he administered its code repositories. The
software developers of the studied firm primarily used GitHub to store
the software’s source code in private repositories, which could only be
accessed by invited members. Filip reports in the following narrative

how the digital architecture of GitHub facilitates the simultaneous
production of multiple versions of a piece of software:

We have identified a unique way to build many products from the source
code, but there are also tools and ways to make changes to it. So we can
work with many people together. We can look at the changes and apply
the changes in a very controlled way. Git/GitHub is a very good way of
version control and collaboration on source code… We use it for code
reviews. We use it for release tagging. When we make a release, we also
go into GitHub to use the tool to say: This is the new release number and
GitHub has tools to package it up as a zip-file.

A significant number of the everyday practices of the software de-
velopers took place in the various interfaces of the developer platform.
They often discussed the creation of new features of the software pro-
ducts in daily office meetings, but the conversation continued within
the interfaces of GitHub, where users can create ‘issues’ keeping track of
tasks, improvements, and bugs. The developer platforms constituted the
taskscapes in which software developers communicate with one an-
other and modify source code.

The production of software within the researched firm involved an
intricate division of labor, manifesting itself in communications in un-
told interfaces and personal meetings. The coordinated efforts of the
software development teams were complemented by another clear-cut
organizational unit of the firm: the sales and marketing department.
The roles and responsibilities of the members of this department mainly
included the public promotion and distribution of software to a global
client base. In addition to the knowledge practices attached to the de-
velopment of software, the firm developed an interrelated set of prac-
tices for selling the software. As the sales manager Bjørn explains, the
sales negotiations varied from client to client:

We have various client meetings. It could be the first meeting or the
closing meeting or we travel and do demonstrations… It is very different
when you deliver the same product to an offshore operator, let’s say here
in Norway with five wells or onshore in the Middle East with 3,000
wells… The client needs are different. For some, maybe there is a new
regulation to be compliant with. Other times it’s about reducing the
number of people that they have. They want to have software that can
reduce the manhour spent… We let them [our sales agents, author] do
the first meetings and then we come whenever we have a qualified lead. If
a sales agent, let’s say in South America, gets a certain interest, then we
do a Webex, a web demonstration or web presentation.

The sales process was to a great degree based on screenwork, and
the firm’s ‘video conference room’ was designed to organize screen-
framed meetings with clients. The sales people often sat in this room to
communicate with partners and clients through a 360° video camera.
The room was carefully decorated, and firm logos were attached to its
walls, enabling the visual performance of expert knowledge through the
screen. The sales director describes the purpose of the video equipment:

If we want to do more than just a phone call, if we actually want to
present a software product as a solution, then we run through a pre-
sentation deck and then we do a video call. We share our screen… We
run through our presentation deck and we are not technical experts…We
present just features that we think are better in our software than in other
tools. Primarily. And if there’s interest to go further, then we schedule a
demonstration with a software manager who does a live web demon-
stration of the tool.

In addition to face-to-face meetings with clients in the final phase of
the sales negotiations, the sales personnel consistently engaged in
screenwork. They performed their expertise through the screen to
present, promote, and sell the software. The video call system and
customer relationship management system were anchored in cloud
technologies. All sales people had accounts to access these systems on a
daily basis. The cloud provided the software firm with an infrastructure
which made possible a cost-efficient distribution of the software and an

C.S. Ritter The Extractive Industries and Society 6 (2019) 454–462

460



instantaneous communication with its clients. The expertise of both the
sales team and the software development teams was enacted in various
interfaces that constituted their taskscapes. The software developer’s
ability to avail the interfaces of development platforms and the screen-
framed promotive rhetoric of the sales persons became privileged
knowledge practices within the firm, while the detailed knowing of the
equipment for extracting resources and the skills for arranging personal
meetings with clients became increasingly devalued.

7. From consulting report to software

The evidence collected during a secondment in a Norwegian inter-
mediary of the oil and gas industry suggests that the taskscapes of the
firm’s employees were increasingly directed toward interfaces, estab-
lishing new techniques of mediation between them and their clients. In
contrast to the production of reports, which was primarily shaped by
the rhythm of dated schedules and face-to-face communication with
clients, the development of software required a growing amount of
screenwork among all professional groups of the firm. The board of the
firm did not only hire software developers, but invested in high-end
video call equipment and subscribed to various cloud services for the
distribution of its software products and the communication with cli-
ents. Through the screens of their desktop devices, consultants and sales
persons could engage in new knowledge practices, including data cul-
tivation in the back end of the software, support calls, software tests,
and web demonstrations of the software. This investigation furthermore
identified the multi-sited infrastructure in which these tasks were per-
formed. Hidden from the client users of the software products, this
infrastructure is among other things comprised of numerous interfaces
whose users can immerse themselves in a variety of other social worlds.
All new knowledge practices rely to some extent on cloud services. The
cloud was an integral part of the new digital infrastructure, enabling
new forms of collaboration between intermediaries and oil and gas
corporations. This often black-boxed infrastructure deterritorialized
taskscapes and restructured the relationships between intermediaries
and oil and gas operators. Numerous clients located in different global
regions could access the cloud-nested software. Firms providing
knowledge services to oil and gas operators do not necessarily con-
centrate in regions of intensive oil and gas extraction, since new seg-
ments of the global internet industry are incorporated into the oil and
gas industry and provide new infrastructures. Small businesses and
start-ups are likely to be the main beneficiaries of the widespread im-
plementation of digital infrastructures.

Expertise in code reviews, support calls, data cultivation, and web
demonstrations of software were increasingly privileged in the firm,
while the organization of face-to-face meetings with clients was dele-
gitimized. The in-house software which was used to create consulting
reports until 2014 became an obsolete technological form. The emer-
ging agents of the above described shift were the newly trained con-
sultants, the sales people, the software developers, and the cloud ser-
vice providers. I argue that the successful transition toward the
production of software providing business intelligence to oil and gas
firms within the studied firm did not only require the integration of
software developers into the local workforce, but also a local transfer of
knowledge on its software among its different professional groups. The
findings of the ethnographic investigation imply that the emergence of
various forms of digital labor surrounding the production of software
require a rethinking of practical enskillment and workplace-based col-
laboration. Future empirical studies of software expertise in the oil and
gas industry can explore the lesser-known types of industrial software
implemented in the various chains of upstream, midstream, and
downstream operations, and delph into the potential of industrial
software for reducing environmental risks.
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