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Abstract
Artificial intelligence (AI) is increasingly portrayed as a disruptive force and is often integrated 
into organizational routines as part of broader digitalization efforts across organizations in different 
industries in order to transform work practices and improve decision-making. While previous research 
has highlighted the anticipated effects of algorithms on organizational routines as well as how their 
use  affects  the performance of routines, less attention has been devoted to understanding how AI 
influences routines design, that is, the intentional change of routines, particularly in cases where 
algorithms and AI technologies are simultaneously developed and implemented as part of the change 
process.

Drawing on Routine Dynamics and adopting a processual perspective, this thesis develops a deeper 
understanding of AI’s influence on the design of organizational routines, particularly in situations where 
the development of machine learning algorithms and integration of AI technologies are central to routine 
change. This is done based on a longitudinal ethnographic study of a routine design case in which an AI 
software company and an electricity distribution utility company engaged in an AI digitization project 
aimed at transitioning from manual to virtual inspection of overhead powerlines using drones and AI.

The analysis of this case shows that routine design unfolds through a broadly distributed sociomaterial 
assemblage spanning multiple organizational and spatiotemporal boundaries, involving a range of 
human and nonhuman actors. The routine design process is therefore conceptualized as a distributed 
algorithmic routine design, characterized by iterative design actions for preparing, repairing, and post-
pairing the routine under design. Through these actions, actors are specifically engaged in developing 
algorithms while simultaneously orchestrating the sociomaterial assemblage required to make AI 
function in practice. The study further identifies design disjunctures as emergent sociomaterial challenges 
that reveal tensions, misalignments, and coordination difficulties across the design assemblage.

The thesis contributes to Routine Dynamics research by showing that designing routines with AI 
is not merely a matter of developing and integrating artifacts. Rather, it involves unpacking and 
continuously orchestrating the distributed sociomaterial assemblage through which AI’s agency is 
enacted and sustained over time. This specifically requires aligning all heterogeneous elements that 
constitute the design assemblage and collectively enable its continuity and performance. In doing 
so, the study highlights the importance of attending to both visible and invisible forms of work, the 
balancing of continuity and discontinuity, material artifacts, and the emergence of intentionality within 
ongoing nonlinear design processes. Overall, this thesis advances understanding of how AI reconfigures 
routine design and highlights the complex ongoing sociomaterial work required for designing and 
implementing algorithmic routines.
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 i 

Sammanfattning 

Artificiell intelligens (AI) framställs i allt högre grad som en omvälvande 
kraft och integreras ofta i organisatoriska rutiner som en del av bredare 
digitaliseringsinsatser inom organisationer i olika branscher, i syfte att 
förändra arbetspraktiker och förbättra beslutsfattandet. Tidigare forskning 
har belyst algoritmers förväntade effekter på organisatoriska rutiner samt 
hur deras användning påverkar rutiners utförande, men mindre 
uppmärksamhet har ägnats åt att förstå hur AI påverkar utformningen av 
rutiner – rutindesign – det vill säga den avsiktliga förändringen av rutiner, 
särskilt i situationer där algoritmer och AI-teknologier utvecklas och 
implementeras samtidigt som en del av förändringsprocessen. 
 
Med utgångspunkt i Routine Dynamics och ett processuellt perspektiv 
utvecklar denna avhandling en djupare förståelse för AI:s påverkan på 
design av organisatoriska rutiner, särskilt i situationer där utvecklingen av 
maskininlärningsalgoritmer och integreringen av AI-teknologier är centrala 
för förändringen av rutinen. Detta görs genom en longitudinell etnografisk 
studie av ett fall där ett AI-mjukvaruföretag och ett elnätsföretag 
tillsammans genomförde ett AI-baserat digitaliseringsprojekt med syfte att 
övergå från manuell till virtuell inspektion av luftledningar med hjälp av 
drönare och AI. 
 
Analysen visar att rutindesign tar form genom ett brett distribuerat 
sociomateriellt assemblage som sträcker sig över flera organisatoriska och 
rumsligt-temporala gränser och involverar en rad mänskliga och icke-
mänskliga aktörer. Rutindesignsprocessen konceptualiseras därför 
som distribuerad algoritmisk rutindesign, kännetecknad av iterativa 
designhandlingar för att förbereda, reparera och koppla om i efterhand den 
rutin som utformas. Genom dessa handlingar utvecklar aktörerna algoritmer 
samtidigt som de orkestrerar det sociomateriella assemblage som krävs för 
att AI ska fungera i praktiken. Studien identifierar vidare design glapp som 
framväxande sociomateriella utmaningar vilka synliggör spänningar, 
bristande anpassning och samordningssvårigheter inom designassemblaget. 
 
Avhandlingen bidrar till forskningen om Routine Dynamics genom att visa 
att utformning av rutiner med AI inte enbart handlar om att utveckla och 
integrera artefakter. I stället handlar det om att synliggöra och kontinuerligt 
orkestrera det distribuerade sociomateriella assemblage genom vilket AI:s 
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 ii 

agens möjliggörs och upprätthålls över tid. Detta kräver att de heterogena 
element som tillsammans utgör designassemblaget kontinuerligt samordnas 
för att möjliggöra dess kontinuitet och funktion. Studien betonar därmed 
betydelsen av att uppmärksamma såväl synliga som osynliga former av 
arbete, balansen mellan kontinuitet och diskontinuitet, materiella artefakter 
samt hur intentionalitet växer fram i pågående, icke-linjära designprocesser. 
Sammantaget bidrar avhandlingen till en fördjupad förståelse av hur AI 
omformar rutindesign och synliggör det komplexa och fortlöpande 
sociomateriella arbete som krävs för att utforma och implementera 
algoritmiska rutiner. 
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1. Introduction  

Artificial intelligence (AI), operating through algorithms understood as 
“abstract formalized description[s] of a computational procedure” (Dourish, 
2016, p. 3), is widely positioned and portrayed as a powerful disruptive force 
within organizations (Berg et al., 2023; Enholm et al., 2022; Murire, 2024). 
In particular, AI technologies leveraging machine learning algorithms are 
capable of learning patterns from data during training to improve their 
performance over time (Jordan & Mitchell, 2015), and, as a result, have 
become a central concern for organizations undergoing digitalization 
(Glaser, Pollock, et al., 2021). With AI’s rapidly growing presence, its 
impact is expected to expand, continuously shaping and reshaping 
organizational practices and processes across a wide range of industries 
(Rashid & Kausik, 2024). For instance, in the energy sector, recent advances 
in AI and data analysis techniques have paved the way for a paradigm shift 
in powerline maintenance, moving utilities toward automated virtual 
powerline inspections (Faisal et al., 2025). Similar developments can be 
observed in the banking and financial services sector, where advances in 
generative AI have enabled new forms of credit and risk assessment, fraud 
detection, and automated customer services (Moharrak & Mogaji, 2024). 
These developments underscore the need for scholars to further explore and 
assess the role and effects of AI in reconfiguring, among other things, 
expertise, judgment, agency, coordination, and decision-making, 
particularly in contemporary forms of organizing (Chalmers et al., 2026; 
Cornelissen et al., 2024; Hinds & Krogh, 2024; Lindberg et al., 2025), some 
of which have been even characterized as synthetic organizing1 (Boussioux 
et al., 2024). One way of addressing this need is to focus on organizational 
routines, which are at the core of organizing, and how routines change. 
Organizational routines are defined as “repetitive, recognizable patterns of 
interdependent actions, involving multiple actors” (Feldman & Pentland, 
2003, p. 95) which are fundamental to accomplishing organizational work 
(Howard-Grenville et al., 2016; Parmigiani & Howard-Grenville, 2011). 

 
1 The concept of synthetic organizing refers to “a new form of sociotechnical ensemble where humans 
and technological artefacts jointly shape routines, autonomy, and accountability in organizing 
processes, that would increasingly characterize working environments of the future.” Source: Recent 
calls for papers in journals such as puntOorg International Journal Call for papers: Synthetic 
Organising in Digital Transformation with Algorithmic Systems | puntOorg International Journal. 
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Managers often intentionally seek to change routines to pursue various 
organizational objectives, such as improving performance (Becker et al., 
2005; Bresman, 2013; D’Adderio, 2003; Knott, 2003), implementing 
strategic initiatives (Bertels et al., 2016; Cohendet & Simon, 2016; Rerup & 
Feldman, 2011), or integrating new technologies to digitalize them 
(Edmondson et al., 2001; Glaser, 2017; Labatut et al., 2011). Among the 
current most prominent technologies often brought to the forefront of 
deployment and integration in organizational routines is AI, given its 
potential to disrupt practices across a wide range of organizations and 
industries, thereby setting them apart from other technologies (Dwivedi et 
al., 2021). For instance, particularly through leveraging machine learning 
algorithms, AI technologies can analyze complex large datasets, identify 
patterns, and generate recommendations and insights to support 
organizational decision-making (Murire, 2024). Depending on how they are 
used, they can constrain or complement humans through augmentation, or 
even in some instances, replace humans and their agency through full 
automation (Raisch & Krakowski, 2021). As a result, AI can influence 
existing routines or potentially create new ones (D’Adderio, 2021; Murray 
et al., 2020). Scholars have just started looking into this issue and, in 
particular, scholars in the Routine Dynamics stream of research have been 
able to build on a long tradition of research that has acknowledged the role 
played by artifacts in organizing work. 
 
The Routine Dynamics perspective developed from an interest in what 
happens inside routines and the actions that constitute them (Feldman et al., 
2021) and thus conceptualizes organizational routines as dynamic and 
continuously evolving rather than fixed and stable (Feldman, 2016). Central 
to this perspective is the distinction between the ostensive and performative 
aspects of routines (Feldman & Pentland, 2003). The former refers to the 
abstract understandings and representations of how a routine should be 
performed, and the latter refers to the situated actual enactment of routines 
in practice, with artifacts placed at the center of routines, thereby 
underscoring their constitutive role in routines (D’Adderio, 2011). Routines 
scholars have emphasized that artifacts such as standard operation 
procedures, technologies, and algorithms are best understood and studied as 
being entangled within broader sociomaterial assemblages, through which 
they exert agency. Thus, the power of an artifact to influence routines resides 
in the assemblage that supports the realization of the logics, goals, and 
intentions progressively embedded within it (Glaser, Valadao, et al., 2021). 
A “sociomaterial assemblage” refers to a heterogeneous ensemble of 
elements, including actors, artifacts, actions, practices, tools, norms, values, 
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and other resource, which together enable an artifact to shape or influence 
the practices and performances of routines. Through the relations among 
these elements, the goals and intentions embedded in artifacts can be 
realized and sustained over time (D’Adderio, 2021). Thus, “Routine 
Dynamics research breaks down the unhelpful analytical separation between 
technology and human agency” (Glaser, Pollock, et al., 2021, p. 7), and 
builds on research considering the social and material to be entangled 
(Orlikowski & Scott, 2008). 
 
In this perspective, therefore, algorithms2, as organizational artifacts, have 
been recently conceptualized not as fixed entities or finished products with 
pre-determined specifications or fully anticipated outputs (Valadao et al., 
2025), but rather as evolving elements within an assemblage, that are deeply 
intertwined with the processes of their development and use in specific 
operational contexts (Omidvar et al., 2023; Valadao et al., 2025). Routine 
Dynamics, therefore, provides a valuable and versatile lens for opening the 
black box of algorithms and exploring their influence on organizational 
routines by examining routines as evolving sociomaterial accomplishments 
within an assemblage (D’Adderio, 2021). Accordingly, algorithms are 
consequential, as “their materiality has important effects on routines enacted 
by professionals who leverage unique expertise and judgment in their 
creation and use” D’Adderio, 2011; Valadao et al., 2025, p. 4). However, 
despite this significance, organizational scholars have only recently begun 
to empirically explore algorithms and the intersection between algorithms 
(including AI technologies) and Routine Dynamics, an area that remains 
largely underexplored (Glaser, Pollock, et al., 2021; Glaser, Valadao, et al., 
2021). Moreover, although prior work has provided an important conceptual 
foundation for studying algorithms (e.g., Glaser, Pollock, et al 2021; Glaser, 
Valadao et al., 2021), which adopts a performativity-inspired perspective 
emphasizing that algorithms are not independent or self-contained 
technological entities but are instead constituted through relational 
sociomaterial assemblages involving human actors, material artifacts, and 
other elements that collectively shape their making and remaking, there 
remains a need for additional empirically grounded research within 
management and organization studies. This is needed to deepen 
understanding of the often invisible and complex influence of algorithms in 

 
2 It should be acknowledged that Routine Dynamics represents one way of studying algorithms. Research 
on algorithms spans multiple analytical traditions, including sociomaterial and performative 
perspectives, studies of computational opacity and black-boxed decision-making, sociotechnical 
approaches, and ethnographic and cultural accounts of algorithms as situated practices (Anthony et al., 
2023; Burrell, 2016; Dourish, 2016; Faraj et al., 2018; Gehman et al., 2024; Glaser, Valadao, et al., 2021; 
Lange et al., 2019; Moats & Seaver, 2019; Neyland, 2015; Seaver, 2017). 
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organizations and their role in shaping organizational routines and work 
practices (Faraj et al., 2018; Glaser, Valadao, et al., 2021; Kellogg et al., 
2020; Laapotti & Raappana, 2022). 
 
Additionally, within the Routine Dynamics research, intentional routine 
change has been addressed through the concept of routine design. Designing 
routines often leads to unintended consequences due to interactions between 
their artifactual, ostensive, and performative aspects (Wegener & Glaser, 
2021). In its simplest definition, routine design refers to “intentional efforts 
to change one or more aspects of a routine to create a preferred situation” 
(Wegener & Glaser, 2021, p. 301), where artifacts lie at the center of such 
efforts to intentionally change routines (D’Adderio, 2011; Wegener & 
Glaser, 2021). Routine Dynamics research has also broadened their scope, 
by integrating insights from other design thinking traditions to better 
account for the dynamics of the routine under design (Wegener & Glaser, 
2021). This includes focusing on design actions, defined by Glaser (2017, 
p. 2134) as “concentrated activities organizational actors undertake in the 
pursuit of intentional and often strategic [routine change] initiatives”. These 
actions are often associated with the development of artifacts; to potentially 
articulate intended or espoused patterns of action to guide future routine 
performances (Glaser 2017). 
 
To sum up, Routine Dynamics offers valuable versatile theoretical lenses to 
explore algorithms’ influence on organizational routines and their design 
and propose that, understanding how organizations intentionally change 
routines through incorporating artifacts (such as algorithms and AI 
technologies) to create a preferred situation requires a focus on the range of 
actors and actions involved in both the “development and use of artifacts 
together” (Pollock & Williams, 2016, p. 23). This is because artifacts lie at 
the center of such efforts to intentionally change routines (D’Adderio, 2011; 
Glaser, 2017), and the actions associated with their development can 
materially shape their use in ongoing routine performance (D’Adderio, 
2008, 2021) by envisioning and creating sociomaterial assemblages that 
may substantively reconfigure the enactment of routines (Glaser, 2017; 
Wegener & Glaser, 2021). However, limited research has examined how 
algorithms and AI technologies as artifacts are intentionally developed and 
simultaneously utilized in routines design in practice, including the role of 
professionals in algorithm creation (Valadao et al., 2025). Also, there is 
limited research on how actors concurrently develop and use algorithms 
together as part of wider assemblages, in the context of designing and 
implementing present current routines, rather than merely prospective ones 
(Jarrahi & Glaser, 2025; Pollock & Williams, 2016). 

 4 

organizations and their role in shaping organizational routines and work 
practices (Faraj et al., 2018; Glaser, Valadao, et al., 2021; Kellogg et al., 
2020; Laapotti & Raappana, 2022). 
 
Additionally, within the Routine Dynamics research, intentional routine 
change has been addressed through the concept of routine design. Designing 
routines often leads to unintended consequences due to interactions between 
their artifactual, ostensive, and performative aspects (Wegener & Glaser, 
2021). In its simplest definition, routine design refers to “intentional efforts 
to change one or more aspects of a routine to create a preferred situation” 
(Wegener & Glaser, 2021, p. 301), where artifacts lie at the center of such 
efforts to intentionally change routines (D’Adderio, 2011; Wegener & 
Glaser, 2021). Routine Dynamics research has also broadened their scope, 
by integrating insights from other design thinking traditions to better 
account for the dynamics of the routine under design (Wegener & Glaser, 
2021). This includes focusing on design actions, defined by Glaser (2017, 
p. 2134) as “concentrated activities organizational actors undertake in the 
pursuit of intentional and often strategic [routine change] initiatives”. These 
actions are often associated with the development of artifacts; to potentially 
articulate intended or espoused patterns of action to guide future routine 
performances (Glaser 2017). 
 
To sum up, Routine Dynamics offers valuable versatile theoretical lenses to 
explore algorithms’ influence on organizational routines and their design 
and propose that, understanding how organizations intentionally change 
routines through incorporating artifacts (such as algorithms and AI 
technologies) to create a preferred situation requires a focus on the range of 
actors and actions involved in both the “development and use of artifacts 
together” (Pollock & Williams, 2016, p. 23). This is because artifacts lie at 
the center of such efforts to intentionally change routines (D’Adderio, 2011; 
Glaser, 2017), and the actions associated with their development can 
materially shape their use in ongoing routine performance (D’Adderio, 
2008, 2021) by envisioning and creating sociomaterial assemblages that 
may substantively reconfigure the enactment of routines (Glaser, 2017; 
Wegener & Glaser, 2021). However, limited research has examined how 
algorithms and AI technologies as artifacts are intentionally developed and 
simultaneously utilized in routines design in practice, including the role of 
professionals in algorithm creation (Valadao et al., 2025). Also, there is 
limited research on how actors concurrently develop and use algorithms 
together as part of wider assemblages, in the context of designing and 
implementing present current routines, rather than merely prospective ones 
(Jarrahi & Glaser, 2025; Pollock & Williams, 2016). 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 10



 

 5 

 
Thus, studying routine design through the Routine Dynamics lens can not 
only enhance our understanding of routine design, algorithms (including AI 
technologies), and their implications in organizations by examining them 
close-up (Glaser, Valadao, et al., 2021; Wegener & Glaser, 2021) but can 
also generate insights into how routines may change or even remain the 
same with AI. Ultimately, this would contribute to a better understanding of 
how to foster design initiatives that support the establishment of adaptable 
routines, thereby enabling more effective forms of contemporary 
organizing, particularly at a time when many organizations undergoing 
digitalization seek to integrate AI into their everyday operations at an 
increasingly rapid pace. 
 
In the following section, the research purpose is presented together with the 
specific research questions that guided this thesis, followed by a brief 
description of how the purpose will be addressed through a longitudinal 
ethnographic study of an empirical case. 

1.1 Research Purpose  
The concern addressed in this thesis is the growing ubiquity of AI in 
organizations (Glaser et al., 2025) and the connected increasing desire in 
organizations to embrace AI and reap its claimed transformational effects, 
particularly through the integration of AI technologies into routines to 
“generate actionable insights and make informed decisions by leveraging 
machine learning algorithms” (Murire, 2024, p. 8). While prior studies have 
focused on the use of AI in designing future routines and/or have focused 
on what happens after AI has been integrated and utilized in the performance 
of routines, it is important to examine how AI affects present routines by 
focusing on what takes place during their ongoing design processes. 
 
This thesis draws on Routine Dynamics, specifically routine design 
literature, as a valuable and versatile lens for un-black-boxing and exploring 
AI’s influence on reconfiguring routines (Feldman et al., 2021). The purpose 
of this thesis is therefore: 
 
to develop a deeper understanding of AI’s influence on the design of 
organizational routines, particularly in cases where the development of 
machine learning algorithms and integration of AI technologies are central 
to the routine’s change process. 
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To achieve above outlined purpose and based on an ethnographic study, I 
followed a case of routine design process covering the efforts of a Northern 
European AI software company engaged in an AI digitalization project titled 
“Virtual Inspections using Drones & AI” (VIDA) with an electricity 
distribution utility company in charge of operating and maintaining a large 
portion of a powerlines grid in Southern Europe. The main purpose of the 
VIDA project was to design the powerlines inspection routine of the utility 
company, to move from a ‘manual’ to a ‘virtual’ inspection by incorporating 
AI and drone technologies, thereby moving from ‘re-active’ to ‘proactive’ 
maintenance of the powerlines. The VIDA project entails the customization 
of an AI software artifact built upon machine learning algorithms and image 
recognition technique that is primarily used to perform the core task of 
virtual inspection in lieu of human on-site inspectors. This customization 
involves the development of algorithms to create large sets of new AI 
models, representing specific powerline components and defects that are 
tailored to the utility company’s geographical and operational context. At 
the same time, the project entails performing partial virtual inspections of 
powerlines on behalf of the utility company by utilizing some of the already 
existing models in the AI software that have been developed through the AI 
software company’s previous work with other utilities.  
 
For simplicity, I refer throughout the remainder of the thesis to the 
powerline’s inspection routine as inspection routine. In addition, as the 
design of the inspection routine in the VIDA project involved introducing 
AI to realize the intended shift to virtual inspections, and because algorithms 
and AI models were developed alongside the enactment of partial virtual 
inspections in the VIDA’s context, I subsequently refer to this initially in 
the thesis as the process of designing and implementing the virtual 
inspection routine. Later throughout the thesis, after I present research on 
Routine Dynamics and algorithms (see Chapter 2, Section 2.2.2), I will 
characterize the virtual inspection routine as an algorithmic routine and 
therefore use the expression designing and implementing the algorithmic 
routine. More details on the VIDA’s project empirical settings will be 
presented in chapter four. 
 
Inspired by Ragin’s (1992) notion of “casing” and that cases are “made” 
through theoretical and empirical engagement rather than simply “found” 
(Ragin & Becker, 1992), the VIDA project was approached not merely as a 
bounded empirical site. Rather, it was approached as an analytically 
constructed case for an ethnographic study developed in relation to the 
research problem and theoretical concerns of the study. In this sense, and 
through iterative engagement with empirical material and the Routine 
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Dynamics perspective, which especially emphasizes the central role of 
artifacts, such as algorithms and AI software, in organizational routines and 
their change, and how intentional routine design efforts can potentially 
generate unintended consequences and challenges (D’Adderio, 2011; Sun, 
2022; Wegener & Glaser, 2021). This, in turn, requires focusing on the range 
of actors and actions involved in both developing and using artifacts 
(Pollock & Williams, 2016). The case was constituted through the 
identification of actors and actions, alongside corresponding challenges, that 
enable the delineation of how organizational routines are designed and 
reconfigured in the context of AI digitalization. Thus, the VIDA project 
serves as a theoretically meaningful arena through which the research 
purpose can be explored and addressed, rather than simply a context in 
which data were collected. Accordingly, to fulfill the thesis’ main purpose, 
I ask the following specific questions:  
 
 
- How does the use of AI in the virtual inspection routine configure which 
actors are involved in its design and how?  
 
- What challenges are encountered in designing and implementing the 
virtual inspection routine and why?  
 
- Which design actions are performed when developing algorithms for the 
virtual inspection routine? 
 
 
This thesis has theoretical and managerial implications. On the theoretical 
side, it advances the literature on Routine Dynamics, particularly routine 
design and algorithms, by exploring attempts to intentionally change 
organizational routines through the development of algorithms and use of 
AI technologies, while also highlighting associated design actions and 
challenges. In doing so, it contributes to the still-underexplored intersection 
between algorithms and routine design within Routine Dynamics.  
 
Building upon prior research on algorithms and routine design (Glaser, 
Valadao, et al., 2021; Glaser, 2017; Wegener & Glaser, 2021), this thesis 
extends the body of work from a Routine Dynamics perspective (Feldman 
et al., 2021). In doing so, it underscores the need to move beyond viewing 
algorithms as self-contained actors in assemblages and instead focuses on 
examining and unpacking the assemblages through which their agency is 
enacted and sustained over time. This entails directing attention to the 
ongoing orchestration required to make algorithms and AI work. More 
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specifically, the thesis shows that when AI reconfigures the design of 
routines, designing then involves orchestrating an assemblage by aligning 
all the heterogeneous elements that constitute it and collectively enable the 
routine to be performed. In this regard, the thesis responds to a call for 
greater attention to be paid to how actors simultaneously design and enact 
assemblages (Pollock & Williams, 2016) by showing how actors engaged 
in designing and implementing the algorithmic routine concurrently 
alongside the ongoing efforts required to reconfigure the distributed 
sociomaterial assemblages behind it. Moreover, the thesis demonstrates how 
algorithms and AI technologies can be examined empirically from an 
organizational perspective, particularly through an ethnographic approach. 
Such an approach enables researchers to shed light on what Feldman & 
Orlikowski (2011) described as the “micro-dynamics of interactions” 
between organizational members and provides a nuanced understanding of 
how algorithms, especially during the early stages of development and in 
cases of concurrent AI use, can shape and become enacted within 
organizational routines during design processes. From a managerial 
perspective, this thesis offers insights into key considerations when 
embarking on routine change initiatives in organizations, particularly in the 
context of AI adoption and implementation. 

1.2 Thesis Disposition  
This thesis is structured as follows: in Chapter Two, “Theoretical 
Background”, I talk about routines and provide a brief introduction to 
research on organizational routines and their development in general. I then 
present and discuss the Routine Dynamics perspective with an overview of 
research strands on routine change initiatives, which are collectively 
referred to as routine design. Next, and to further advance Routine 
Dynamics research on routine design, I also present a design perspective that 
combines insights from two influential design paradigms of ‘problem 
solving’ and ‘reflection-in-action’, and I provide additional elaboration on 
routine design. Later, I end the chapter by addressing artifacts in Routine 
Dynamics by specifically zooming into algorithms and AI technologies as 
artifacts and elaborate on how I view and approach these concepts in my 
study. 
 
I use Chapter Three, “Methodology”, to describe my research process and 
the methodological choices I have made. More specifically, I first present 
introductory remarks and reflections on the research genesis of this thesis. I 
then provide a description of my theoretical research approach. Inspired by 
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the Routine Dynamics literature rooted in process theorizing (Feldman, 
2016; Howard-Grenville & Rerup, 2017; Tsoukas, 2021) and the latest 
edition of the Cambridge Handbook of Routine Dynamics (2021), in which 
this thesis is anchored, I present a reflection on my research and 
philosophical stances, including the overarching theoretical perspective and 
the enacted approach that guided my thinking and interpretation of the 
thesis’s empirical material. In that section, I also elaborate on how I view 
reality, knowledge, and the world through my research. Specifically, this 
thesis seeks to contribute to the emerging discussions relating to processual 
theorizing of routine design, in order to understand the influence of 
algorithms and AI on the design of the routine under study. Next, I describe 
the research strategy and design, including the motivation for drawing on 
the VIDA project case to produce the thesis’ empirical material, followed 
by an account of how the empirical material for addressing the research 
purpose and answering its specific questions was produced and analyzed. 
And finally, I present some methodological and ethical reflections on this 
thesis. 
 
In Chapter Four, “The VIDA Project: From Manual to Virtual Inspection 
of Powerlines Using Drones & AI”, I present the VIDA project, which 
provided the empirical setting and case for this thesis. The chapter includes 
an overview of the project, along with a more detailed description of its 
scope, dual processes, actors, timeline, and the VIDA project meetings, 
which served as the primary window for observing and understanding the 
project's development and the collaboration between the participating 
organizations in designing and implementing the inspection routine. The 
VIDA project covers the process of transitioning from manual to virtual 
inspection of powerlines using drones and AI software. Specifically, the 
project covers the effort of a Northern European software company, (here 
called) “Intelligent Solutions”, engaged in an AI digitalization project (here 
called) “VIDA” with an electricity distribution utility company in charge of 
maintaining a large portion of a powerline grid (here called) “Energy EX”. 
The project entails the customization of Intelligent Solutions’ AI software 
through the development of algorithms to create large sets of new AI models 
representing specific powerline components and defects catered for Energy 
EX. At the same time, the algorithm’s development process coincides with 
performing partial virtual inspection of powerlines on behalf of Energy EX 
using the AI software, based on machine learning algorithms owned and 
developed by Intelligent Solutions. Therefore, the main purpose of the 
project is to digitalize and change, understood here as design Energy EX’s 
inspection routine by incorporating AI and drone technologies while 
simultaneously implementing partial virtual inspections on their behalf. 
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Moreover, in this chapter I also introduce background information about the 
two main involved organizations: Intelligent Solutions and Energy EX.  
 
As the title indicates, in Chapter Five, “Analysis”, I present the analysis of 
the VIDA project and addresses the thesis’ three specific research questions. 
The chapter is organized into three sections, and each section is presented 
differently by drawing on distinct types of empirical material that is aligned 
with each section’s purpose. In the first section, I introduce the proposed 
conceptualization of distributed algorithmic routine design and outline the 
multiple human and nonhuman actors involved in the overall process across 
different organizational and spatiotemporal boundaries. The next section 
examines the emerging sociomaterial challenges associated with the design 
and partial implementation of the virtual inspection routine using the AI 
software, conceptualized as design disjunctures. And the last section 
presents design actions, focusing on the observed performed actions through 
which the routine was reconfigured, particularly during the development of 
algorithms and new AI models as part of the AI’s software customization. 
Together, the chapter provides an understanding of how the inspection 
routine was designed and partially implemented within the VIDA project. 
 
In Chapter Six, “Discussion and Conclusion”, I present what the analysis 
in the previous chapter brings to the fore and specifically discuss the thesis’ 
main findings and theoretical contributions concerning the role of AI in 
reconfiguring organizational routines and their design. The chapter 
addresses the thesis’ research purpose and emphasizes the emergent non-
linear nature of routine design processes that unfold through the continuous 
orchestration of sociomaterial assemblages. Next, I present the limitations 
of the study and identify potential avenues for future research. Then, I end 
the chapter with recommendations for practitioners concerning the planning 
and implementation of mindful and purposive organizational change 
initiatives in AI digitalization projects. The recommendations provide 
insights into key considerations intended to support organizational leaders 
when navigating challenges associated with AI adoption and 
implementation. 
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2. Theoretical Background  

In this chapter, the thesis’ key theoretical background on organizational 
routines, routine design, and algorithms including AI technologies as 
artifacts is presented. First, I provide a brief history of the research on 
organizational routines in general, then I present and discuss the Routine 
Dynamics perspective and provide an overview of its research strands 
regarding routine change initiatives from the practice and process 
perspective that are often labeled under routine design. Next, and to further 
advance Routine Dynamics research on routine design, I also present a 
proposed design perspective that combines insights from two influential 
design paradigms of problem solving (Simon, 1969) and reflection-in-action 
(Schön, 1983) and elaborate further on routine design. Later, I end the 
chapter by addressing artifacts in Routine Dynamics by specifically 
zooming in on algorithms and AI technologies as artifacts.  

2.1 Organizational Routines  
Organizational routines (hereafter simply “routines”) hold the key to how 
work is conducted. The concept of ‘routines’ in terms of definition, 
boundaries, and implications has been examined across different literature 
streams in management and organization studies. Therefore, it is important 
to briefly review the lineage and development of research routines research 
more generally, before diving into the Routine Dynamics literature in which 
this thesis is positioned, primarily drawing on the latest Cambridge 
Handbook of Routine Dynamics (Feldman et al., 2021) and other relevant 
literature reviews (which are addressed in the subsequent section.)  
 
Routines, or routine habits, initially appeared in the work of John Dewey, 
who was interested in individual and collective learning (Dewey, 1922). 
Dewey described routines as lively and reflective, except for ‘dead’ ones 
that are “rigid, mundane, mindless or explicitly codified” (Cohen, 2007, p. 
780). However, one of the earliest definitions of routines was provided by 
Stene (1940), who conceptualized them as any “organization routine is that 
is part of any organization’s activities which has become habitual because 
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of repetition, and which is followed regularly without specific directions or 
detailed supervision by any member of the organization” (Stene, 1940, p. 
1129). 
 
Routines were also highlighted by Simon (1947) for their cognitive role and 
understood as simple rules developed to save time and attention (Simon, 
1947). In addition, routines were described as ‘performance programs’, a 
fixed response to a defined stimulus that has been learned over time 
(Feldman et al., 2021; March & Simon, 1958). This suggests that through 
repetition and learning over time, routines can function as standardized 
responses to recurring situations. 
 
Additionally, routines, from a capabilities’ perspective, were addressed by 
Nelson and Winter (1982), who focused on their effect on firms’ 
performance. Specifically, from this perspective, routines were 
conceptualized as regular and predictable patterns of organizational 
behavior and viewed as organizational memory or repositories of knowledge 
and experiences, thus guiding organizational action while also promoting 
stability and coordination within organizations (Nelson & Winter, 1982). 
Moreover, in this view, routines constitute the building blocks of 
organizational capabilities, shaping what firms can do and influencing their 
competitive advantage and evolution over time (Salvato, 2021). 
Furthermore, as a continuum to Nelson and Winter’s work, in which 
routines act as repositories of organizational memory and learning, Zollo 
and Winter (2002) distinguished between two key types of organizational 
activities that rely heavily on learning mechanisms, including operational 
routines, which support the day-to-day functioning of the firm; and dynamic 
capabilities, which enable the firm to adapt by altering those routines (Zollo 
& Winter, 2002). In summary, scholars working within this perspective 
viewed routines as whole ‘entities’ and assumed that individuals execute 
routines as planned without explicit deliberation or effort (March & Simon 
1958; Nelson & Winter, 1982; Parmigiani & Howard-Grenville, 2011). 
Subsequently, two independent strands of research on routines developed 
the ‘Capabilities Perspective’, wherein scholars in this area are interested in 
“what routines do (coordinate, create and change) and how they lead to firm 
performance” (Parmigiani & Howard-Grenville, 2011, p. 418), and the 
‘Routine Dynamics Perspective’ that is developed from an interest in what 
happens inside the routines and their internal dynamics (Feldman, 2016; 
Feldman et al., 2021; Parmigiani & Howard-Grenville, 2011). 
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2.2 Routine Dynamics  
The Routine Dynamics perspective, rooted in a broader practice lens in 
organization theory, entails understanding routines as practices and 
conceives them as being constituted through situated and recurrent actions, 
rather than stable structures or entities (Feldman, 2021). At the same time, 
Routine Dynamics advances “stronger process theorizing” (Feldman et al., 
2021, p. 3), by emphasizing routines as ongoing accomplishments and 
understanding the process through which they are constantly enacted, 
reproduced, and modified over time as they are performed in practice 
(Feldman, 2021; Feldman & Pentland, 2022; Tsoukas, 2021).  
 
Routine Dynamics has developed from an interest in what happens inside 
the routine and the actions that constitute them (Parmigiani & Howard-
Grenville, 2011; Feldman, 2016; Feldman et al., 2021), and thus this 
perspective has, according to the scholar using it, “opened the black box of 
organizational routines, and reconceptualizes them as being made of 
dynamic interacting parts” (Parmigiani & Howard-Grenville, 2011, p. 421).  
 
In Routine Dynamics, routines are defined as “repetitive, recognizable 
patterns of interdependent actions, carried out by multiple actors” (Feldman 
& Pentland, 2003, p. 95). Routines are therefore characterized as practices 
directed toward the accomplishment of specific tasks within a specific 
organizational setting or context, in a particular and recurrent sequence and 
a pattern of actions that results in familiarity with the routine (Feldman et 
al., 2021). And because routines are directed at accomplishing specific tasks 
and tend to be enacted repetitively, they often produce endogenous change 
from within and generate a considerable amount of variety in the action they 
spawn each time they are performed (Feldman, 2000; Feldman & Pentland, 
2003; Howard-Grenville et al., 2016). Therefore, ‘live’ routines have been 
conceptualized as generative systems (Pentland & Feldman, 2008). The 
concept of ‘live’ routines was inspired by Cohen (2007) who built on 
Dewey’s work and distinguished between ‘dead routines’ versus ‘live 
routines’ by acknowledging that all “live routines involve some amount of 
generativity and adaptation to prevailing circumstances and objectives” 
(Cohen, 2007, p. 780).  
 
Routines consist of two mutually constitutive aspects necessary for them to 
exist (Feldman et al., 2021; Feldman & Pentland, 2003). One is the routine 
in principle, the ostensive ‘know that’ aspect, which is related to the abstract 
pattern, cognitive structure, and embodied generalized understandings, 
regularities, and expectations that enable participants to guide, account for, 
and refer to specific performances of a routine (Feldman & Pentland 2003, 
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Feldman et al., 2021). Thus, the ostensive aspect holds variations as “each 
participant’s understanding of a routine depends on his or her role and point 
of view” (Feldman & Pentland, 2003, p. 101). The second aspect is the 
routine in practice, the performative ‘know-how’ aspect, which consists of 
concrete actual performances or “specific actions enacted by specific people 
in specific places and times” (Feldman & Pentland, 2003, p. 101). The 
performative aspect creates, maintains, and modifies the ostensive aspect of 
routine; hence, the ostensive aspect only becomes apparent and is ‘brought 
to life’ through performative aspects while performing the routine (Feldman 
& Pentland, 2003). Furthermore, the performative aspect of routines means 
that their enactment requires effort from participants to accomplish them, 
and through this enactment, new patterns of action continually emerge. 
Thus, this entanglement means that routines are both effortful and emergent 
accomplishments, as routines are works-in-progress rather than finished 
products (Feldman et al., 2021; Feldman & Pentland, 2003).  
 
Moreover, the performative aspect is improvisational, as practices are 
usually enacted against a set of backgrounds and expectations, while any 
course and pattern of actions selected and performed can vary and adjust 
depending on the context. This also is consistent with the concept of 
‘situated action’ (Suchman, 2007)3 wherein actions are situated in patterns, 
particular context, and concrete circumstances (Feldman et al., 2021). 
Accordingly, routines are not only situated in context but also entangled in 
context and enacted through context (Feldman et al., 2016, 2021; Feldman 
& Pentland, 2003). In this vein, Pentland & Feldman (2008) conceptualize 
‘live’ routines as generative systems that “can produce a wide variety of 
performances depending on the circumstance” (Pentland & Feldman, 2008, 
p. 241), and therefore, ‘live’ routines include routines where actors are 
capable, even partially, of learning from experience (Pentland & Feldman, 
2008). Furthermore, Feldman (2016) suggested, “performing and 
patterning” as alternatives to the performative and ostensive aspects, as a 
way of rendering actions more focal in the study of routines, thereby 
highlighting the inseparability and complementarity of the two, as patterning 
is a complementary dynamic to performing, and of drawing attention to how 
patterning emerges from action (Howard-Grenville & Rerup, 2017). More 
specifically, Feldman (2016) highlighted that “action not as an imagined 
construct but as enacted in time and space tends to display a spectrum of 
intentionality, control over the body, and social autonomy” (Feldman, 2016, 

 
3 The ‘situated action’ by Suchman (2007) supposes that human action cannot be fully understood as the 
execution of pre-existing plans; instead, it is situated in the moment, and shaped by the immediate 
context, resources, and social interactions. Thus, plans are resources for action, not determinants of it. 
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p. 32), and argued that an increased focus on action was a way forward to 
increase our understanding of Routine Dynamics. Therefore, Routine 
Dynamics “offers…a stronger process ontology based on the idea that 
routines are enacted through performing and patterning” (Feldman et al., 
2021, p. 9) . 
 
In summary, Routine Dynamics is based on the idea that routines are 
particular practices with internal dynamics (Feldman, 2016), focusing on 
“how routines are performed by specific people in specific settings” to 
accomplish specific tasks (Howard-Grenville et al., 2016, p. 2). Routine 
Dynamics has a close affinity to both practice and process perspectives 
(Feldman et al., 2021), emphasizing actions that are situated and 
interdependent within ongoing performances (Feldman & Pentland, 2003), 
while recognizing sequences of actions and how patterns of actions evolve 
over time, as well as the context and the capacity of actors to shape those 
performances, thereby promoting routines as emergent ongoing 
accomplishments (Feldman, 2016; Feldman et al., 2021; Howard-Grenville 
& Rerup, 2017). 

2.2.1 Design in routine dynamics  
Routine Dynamics “seeks to explain how organizational routines change” 
(Wegener & Glaser, 2021, p. 301). A key contribution of this research 
stream has been to show that routines constantly change as they are 
performed (Feldman et al., 2021). At the same time, Routine Dynamics 
scholars have also addressed how actors at organizations may intentionally 
engage in change initiatives to “influence, design or manage [routines]” to 
achieve organizational goals (Pentland, 2005, p. 793). For instance, actors 
may either create new artifacts (e.g., Glaser 2017) or integrate existing 
artifacts to change or influence the performance of routines (e.g., Baralou 
& Dionysiou 2021; Berente et al. 2016; Gao 2018; Lazaric & Denis 2005; 
Lazaric & Kiwan 2019; Pentland & Feldman, 2008; Sun 2022); draw on 
routine ‘templates’ from other organizations to address challenges they 
encountered in altering their routine (e.g., Bertels et al., 2016); and/or 
employ different forms of experimentation, communication, and dialogue to 
fundamentally change processes and routines (e.g., Bucher & Langley, 
2016; Ditrich et al. 2016). Such change initiatives in Routine Dynamics are 
understood using the label routine design, defined as “intentional efforts to 
change one or more aspects of a routine to create a preferred situation” often 
through the creation of artifacts (Wegener & Glaser, 2021, p. 301), a 
definition that is inspired by Simon’s observing that: “to design, is to devise 
courses of action aimed at changing existing situations into preferred ones” 
(Simon, 1969, p. 129). However, and before delving further into two key 
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relevant design perspectives, including Simon’s (1969) scientific 
perspective on design and Schön’s (1983) reflective-practice perspective, 
which combined can advance the understanding of the relationship between 
design and Routine Dynamics (Wegener & Glaser, 2021). I will first provide 
a brief review of Routine’s Dynamics studies on routines change, some of 
which were also labeled under routine design. 
 
A central concern in Routine Dynamics is the internal dynamics of 
organizational routines, particularly the relational constitution of stability 
and change (Feldman, 2021; Howard-Grenville & Rerup, 2017). Feldman 
and Pentland (2003) brought to the fore how changes in routines can take 
place endogenously through actions within routines, particularly through the 
interplay among their ostensive, performative, and artifactual aspects 
(Pentland & Feldman, 2003). They also highlighted that intentional change 
unfolds not only through a deliberate search for alternatives but can also 
emerge extemporaneously and without prior planning or premeditation. This 
highlights a move away from the ‘exogenous’ view of routine change 
adopted by scholars of the ‘capabilities’ perspective (e.g., Nelson & Winter, 
1982), wherein intentional change unfolds by searching for alternatives 
exogenously and in accordance with pre-established plans. 
 
Consequently, and by opening up the black box of routines, Routine 
Dynamics research yielded important insights into how routine change 
unfolds endogenously from within. For example, Feldman’s (2000) study of 
routines in students housing at a university campus shows that changes in 
routines can unfold in an emergent rather than planned manner. In her study, 
building directors initially assessed student damages to facilities in order to 
calculate necessary reparations. However, dissatisfaction with the outcomes 
of this process led participants to gradually modify the routine. For instance, 
building directors developed a check-out system for students leaving their 
rooms to address the problem of students not being confronted with the 
damage they had caused (Feldman, 2000). Also, Rerup and Feldman’s 
(2011) study of a Danish government organization’s efforts to implement a 
new schema for producing cutting-edge, action-oriented research, revealed 
that enacting this new schema exposed tensions with their existing 
bureaucratic routines. These tensions were particularly evident in the 
recruitment routine; wherein established compensation structures conflicted 
with the organization’s new goals. Thus, through a process of trial and error, 
routine participants developed alternative new performances, such as new 
contract structures that gradually resolved these tensions and led to the 
adaptation of the organizational schema over time (Rerup & Feldman, 
2011). Likewise, Bapuji et al. (2018) studied the redesign of a towel change 
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routine in a hotel. Their study focused on showing that routine change can 
be achieved by fostering a shared understanding among the stakeholders 
involved in the routine, such as hotel staff responsible for changing towels 
and guests using them, rather than by prescribing specific actions. In doing 
so, they highlighted the importance of aligning participants’ understandings 
and expectations in shaping routine change (Bapuji et al., 2018). 
 
In addition, other studies have analyzed effects of planned changes to 
routines (e.g., by incorporating outside practices, templates, or artifacts such 
software, SOPs, etc.) and highlighted that such efforts for planned routine 
changes can bring about unintended outcomes (Wegener & Glaser, 2021). 
For instance, Pentland and Feldman’s (2008) study examined the effect of 
introducing an ERP software called ‘PRO seminar’, intended to redesign 
sequence of actions associated with performing specific tasks within a 
routine. The authors found that introducing artifacts does not necessarily 
lead to changes in routine performance. In their case, routine participants 
decided to bypass the use of the introduced software rather than use it as 
intended. Based on these findings, the study concluded that “managers 
design artifacts, not routines” (Pentland & Feldman, 2008, p. 249), due to 
the inability of designers to plan and account for all the possibilities and 
situatedness of action that can later arise during the actual performance of 
routines. Similarly, another study by Lazaric and Denis (2005) examined an 
organization’s attempt to introduce ISO standards, as an artifact, to change 
a routine. However, they found that the introduction of the artifact did not 
result in routine change, as some actors within the organization have chosen 
not to implement the prescribed procedures (Lazaric & Denis, 2005). 
Moreover, Hales and Tidd’s (2009) study of a new product design and 
development routine in a high-tech company examined the effects of formal 
representations embodied in artifacts. The authors found that formal 
representations played a relatively limited role in shaping routine 
performance. Instead, informal representations used to support interaction 
and communication among participants were found to be more influential 
(Hales & Tidd, 2009). Based on these findings, the authors conceptualized 
the relationship between routines and representations as “dialectical and 
mediating” rather than linear. Similarly, D’Adderio (2008) showed that the 
introduction of formal representations in routine, as a type of artifact, can 
frame and influence the enactment of routines. However, overflows arise 
when these artifacts are unable to accommodate the contingencies and 
contextual variations encountered during the course of performing the 
routine, because situated action (Suchman, 2007) cannot be pre-specified. 
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Upon introducing routine patterning as a complementary dynamic to routine 
performing, Feldman (2016) contributed significantly to strengthening the 
process perspective in routine literature (Howard-Grenville & Rerup, 2017). 
Consequently, studies of routine change shifted attention towards the actions 
that constitute routines and their underlying processual dynamics, 
particularly to understand how actions emerge and unfold during routine 
performance (Wegener & Glaser, 2021), alongside an emphasis on 
sequences of actions and how patterns of actions evolve over time (Howard-
Grenville & Rerup, 2017). More specifically, Feldman (2016) highlighted 
that as routine actions are enacted in time and space, they often tend to 
display a continuum of intentionality over bodily engagement and social 
autonomy (Feldman, 2016). While noting that intentionality has been mostly 
addressed in the design and change perspective of Routine Dynamics 
dealing with intentional change, as per the aforementioned definition of 
“intentional efforts to change one or more aspects of a routine to create a 
preferred situation” (Wegener & Glaser, 2021, p. 301), which may indicate 
the pre-established existence of goals and intentions at the onset of routine 
design (Wegener & Glaser, 2021). However, more recent studies of routine 
change from a process perspective have challenged such assumptions by 
showing how goals and intentions are constituted and reconstituted during 
routine enactment. 
 
Notably, Dittrich and Seidl (2018) have uncovered “emerging 
intentionality” in routine performances. Specifically, the authors highlighted 
how intentionality emerges during the performance of routines, in that 
actors' foregrounding of ‘means’ (i.e., anything material or immaterial used 
to achieve the desired outcome of an action) while performing a routine 
within a given situation might lead actors to pursue new ‘ends-in-view’ (i.e., 
desired outcomes that actors have in view when they perform their actions, 
that are unrelated to any previous ends) (Dittrich & Seidl, 2018). 
Subsequently, and as actors learn about a new end-in-view while performing 
the routine and through utilizing existing means, intentionality can emerge, 
which may or may not result in updating the goals that the routine is 
generally expected to achieve and its associated patterns (Dittrich & Seidl, 
2018). Another study by Xu and Charlie (2024) discussed intentionality and 
directionality in routines change, in which the scholars argued that desired 
change in routines often originates within the intentionality motivating 
individual actions, but such actions can only sustain or materialize change 
when they become relationally intertwined with the social collective actions 
of others. Orientation of individual action and social collective action can 
develop a shared directionality of routine change over time through a 
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process of mutual constitution in which each shapes and is shaped by the 
other (Xu & Carlile, 2024). 
 
Another stream of studies in Routine Dynamics emphasized the situated 
nature of action (Suchman, 2007) by depicting the roles of reflective talk 
(Dittrich et al., 2016) and reflective spaces (Bucher & Langley, 2016) for 
actors who intend to change routines. For instance, Dittrich et al. (2016) 
discussed how reflective talk enables routine change by supporting 
collective reflection among routine participants. By drawing on a year-long 
ethnographic study of a pharmaceutical start-up, it shows how talk helps 
actors relate performative and ostensive aspects of routines, as well as 
explore and evaluate alternative enactments from different angles. The study 
highlighted the role of collective reflection in enabling variation, selective 
retention, and the balancing of stability and change in routine enactment 
(Dittrich et al., 2016). Similarly, Bucher and Langley (2016) discussed the 
role and criticality of collective reflection in routine change and consider 
two types of spaces, namely reflective and experimental, in which actors 
“engage in deliberate efforts to alter both performances and abstract aspects” 
of the routine (Bucher & Langley, 2016, p. 597). Reflective spaces allowed 
actors to engage in interactions geared toward evaluating the original 
routine, possibly developing new concepts of routines, and coordinating the 
change process. On the other hand, experimental spaces enabled actors to 
examine and modify the provisional performances guided by new concepts 
of the routine in question (Bucher & Langley, 2016). The authors also noted 
that routine change may experience “blockages” when reflective and 
experimental spaces and efforts are insufficiently connected, causing 
intended changes to stall and thereby highlighting how reflective and 
experimental spaces can help make design efforts more impactful. 
 
Moreover, other studies on routine change from an ontological process 
perspective, such as Cohendet and Simon’s (2016) study, have shown how 
a creativity crisis at a game developer organization challenged the existing 
stage-gate process and triggered routine change. Rather than implementing 
a predefined design initiative, participants’ experiences became central as 
the project manager introduced new principles, such as “fail faster” and 
“follow the fun”, which emphasized experimentation and playable 
prototyping. Through questioning, repurposing, and recombining existing 
routines, the game developer organization shifted from a “stage-gate 
process” to “always playable” process, illustrating how routine change can 
occur through experimentation and experience rather than through planned 
design (Cohendet & Simon, 2016). Also, Deken et al. (2016) examined how 
actors intentionally change routines in an automotive firm developing novel 
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information-based services. The authors identify that actors approached 
change at different degrees of novelty in relation to new performances, 
through three modes of routine design including flexing, stretching, and 
inventing. The study concludes that design processes need to be sensitive to 
the participants’ perspectives when enacting new actions, and that design 
generates cascading consequences that require ongoing redesign, 
highlighting routine design as a continuous process balancing stability and 
change (Deken et al., 2016). 
 
Furthermore, recent research on routine design emphasizing a processual 
view on routines change has also highlighted the challenges of designing 
organizational routines in contexts of digital transformation. Drawing on a 
longitudinal study of a manufacturing firm's digitalization initiative, Sun 
(2022) examined the development and implementation of a model-based 
definition approach supported by a Product Lifecycle Management (PLM) 
system. He argued that routine design involves intervening in "live" 
routines, which are inherently dynamic and generative. Live routines are 
conceptualized as a duality of both one “routine” and many “ways of 
working,” in which new “many” are designed and a “one” temporarily 
materialized. The study shows how the PLM system, as a central digital 
artifact, shape change in routines through sociomaterial arrangements, 
suggesting that routine design is a recursive process of adaptation over time 
rather than the implementation of predefined solutions (Sun, 2022). 
 
Extending the routine design literature in a different direction, Mahringer 
and Danner-Schröder (2025) explored how actors design and harmonize the 
interfaces between routine clusters, referring to the coordination 
arrangements and interdependencies that connect distinct sets of routines. 
Their study shows that these interdependencies emerge and evolve through 
routine performances, with some practices leading to temporary adjustments 
in routine performance and others producing more durable changes in the 
patterning of interfaces, making design an endogenous and iterative process 
that unfolds within, rather than apart from, routine enactment. In addition, 
the study highlights the intricate role of resources in interface design, as their 
coordination can escalate interdependencies into more complex forms, 
reinforcing the situated and contingent nature of organizational design work 
(Mahringer & Danner-Schröder, 2025). 
 
Overall, Routine Dynamics research on routines change has highlighted that 
designing routines often generates unintended consequences as a result of 
the interplay between the artifactual, ostensive, and performative aspects, 
which often cannot be fully captured by designers of artifacts due to 
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variation in actual routine performances. Also, more recent work on routine 
change from a process perspective challenged conventional understandings 
of not only routines themselves but also their constituent actions by 
emphasizing the interplay of patterning and performing, thereby 
highlighting routines as emergent relational processes constituted through 
ongoing action and performance (Wegener & Glaser, 2021). 
 
 
Insights From Design Paradigms to Advance Research on Routine 
Design 
 
To further advance Routine Dynamics research on routine design from a 
more processual perspective, Wegener & Glaser (2021) suggest an 
overarching design perspective on the study of routine change. Such a 
perspective combines some fruitful insights from two influential design 
paradigms that are built on different assumptions, including “problem 
solving” (Simon, 1969) and “reflection-in-action” (Schön, 1983). Below, I 
outline their relevance to advancing Routine Dynamics design research by 
focusing on actions associated with design and reflections, and then I briefly 
discuss how these combined perspectives were incorporated in this thesis to 
solidify its contribution to Routine Dynamics design literature. 
 
Simon (1969), adopting a scientific perspective on design, suggests that the 
pursuit of preferred situations is often mediated by the development of 
artifacts intended to bring about desired changes by transforming existing 
situations into preferred ones. From this view, design science is “is not about 
describing what is, but what may be through the design of something” 
(Wegener & Glaser, 2021, p. 306). Simon’s description of design can 
provide Routine Dynamics with three key helpful implications, as Wagener 
& Glaser (2021) illustrates through: (a) a focus on design actions to create 
preferred situations, which indicates the significance of including situated 
design actions outside the routine itself in the study of Routine Dynamics, 
so as to understand the dynamics and the intended change to the routine; (b) 
designing often entails the creation of artifacts that do not necessarily 
control or dictate outcomes, as early Routine Dynamics research shows, yet 
developing artifacts gives rise to a variety of actions that can influences 
routines; and (c) the role of representing the environment. Specifically, 
artifacts creation involves a design process in which actors set predefined 
goals, identify resources, select preferable courses of action, and define 
problems, while also representing possible environmental conditions and 
evaluating alternative actions (Simon, 1969). Rather than merely 
determining future actions, this process produces representations that frame 
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and shape subsequent actions, thereby influencing the dynamics of routines 
(Wegener & Glaser, 2021). 
 
To sum up, Simon’s (1969) scientific perspective can offer a valuable 
contribution to advancing Routine Dynamics research by drawing attention 
to the identification and understanding of design actions that are associated 
with and/or stimulate other actions, particularly in the development of 
artifacts intended to change routines, alongside the corresponding 
implications (Wegener & Glaser, 2021). Accordingly, Simon’s perspective 
inspired this thesis by guiding the fieldwork to follow the development of 
algorithms to create new AI models, primarily to further customize the AI 
software artifacts utilized in virtual inspections, with a special focus on the 
performed design actions. Such actions were observed during the project 
meetings during which human design actors presented and discussed the 
development of the algorithm’s progress as part of overall efforts to design 
the inspection routine. 
 
On the other hand, Schön (1983), adopting a reflective practice perspective 
on design, argues that actors engage in praxis in interactive and reflective 
practices rather than solely navigating problems cognitively, thereby 
allowing intentions to emerge out of dialogue with the situation. Also, as 
actors engage in reflection-in-action, they understand the situation and can 
frame and re-frame problems and corresponding solutions as design co-
evolves in action (Wegener & Glaser, 2021). Thus, Schön highlighted the 
“unfolding of the design process” through actions that generate deeper 
understanding of the situation and in turn lead to new action. 
 
Schön’s (1983) reflective practice view on design can provide design studies 
in Routine Dynamics with three key helpful implications, as Wagener & 
Glaser (2021) illustrate, through emphasizing: (a) shifting from reflection-
on-action to reflection-in-action, as reflection can takes place while and 
amidst enacting the action, thereby enabling new goals and insights to 
emerge, as designers do not keep the ‘thinking and doings’ or ‘mean and 
ends’ separate but rather define them interactively; (b) seeing design as 
‘conversation with the situation’, meaning throughout the design process 
actors engage with an unclear situation and begin to develop a better 
understanding by acting through dialogue, coordination, and interaction. 
This highlights the relational nature of situation and action whereby actions 
are not just situated, but rather change the situation dialogically and on the 
spot as actors reflect-in-action. And (c), shifting from defining and pre-
defining problems to problem setting by taking action before being able to 
define problems by framing the situation and the underlying problems, along 
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with possible solutions that may emerge during design while enacting said 
actions, thus, setting problems in an improvisational experimental manner 
and until a preferred situation is created or reached (Wegener & Glaser, 
2021). 
 
To sum up, Schön’s (1983) perspective can advance Routine Dynamics 
studies by “offering a call for examining how actors define the problem’s 
setting and engage in (re)framing, reflection-in-action and reflective 
conversation with the situation in routine design” (Wegener & Glaser, 2021, 
p. 301). Therefore, Schön’s perspective inspired this thesis by directing the 
fieldwork to follow how the design process for changing the inspection 
routine unfolded, and to observe how the actor’s interactions, reflections, 
and emerging understandings evolved throughout the design actions enacted 
during the observed project meetings. 
 
In summary, adopting a processual perspective on routine design, 
particularly by combining insights from the two different aforementioned 
perspectives on design, can significantly advance the understanding of 
intentional efforts to design routines and how routines are changed to create 
a preferred situation or outcome (Wegener & Glaser, 2021). This means that 
we view the design process as the unit of analysis and go “beyond the focus 
on routine actions to include design actions aimed at patterning a routine; 
both in terms of actions specifically associated with designing routine 
interfaces and artifacts to control routines and emergent actions that unfold 
during the enactment of a routine” (Wegener & Glaser, 2021, p. 309). Such 
design actions, defined as “organizational actions to create an artifact in 
order to intentionally change (or influence) a routine” (Glaser, 2017, p. 
2133) in the pursuit of often strategic routine change initiatives are 
consequential, even if such intentional efforts to architect change generate 
unintended consequences, or are subverted and modified by ongoing routine 
performances that thereby disrupt organizational attempts to design 
routines. For example, Sun (2022) highlighted how designers conversed 
with the situation and adjusted their design actions in response to situational 
backtalk, particularly ‘stoppers’ that resemble breakdowns in the envisioned 
sociomaterial assemblages during the development of artifacts intended to 
change routines. In addition, Glaser (2017) showed that design actions 
associated with the development of a software artifact based on a 
mathematical algorithm can prompt organizational actors to surface 
underlying assumptions, shift agency relations, and reassess the criteria in 
place for evaluating routine performance. 
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As such, and to conclude, following the calls from Routine Dynamic 
literature (Feldman et al., 2021), I intend to participate in the emerging 
discussions relating to a processual theorization of routine design (Wegener 
& Glaser, 2021). As suggested, I bring to the fore the design of artifacts, 
which is in this thesis are a specific kind of artifact; namely algorithms and 
AI software (Glaser, Valadao, et al., 2021). Therefore, I set out to investigate 
a routine design process in which actors engage in intentional design efforts 
to develop algorithms and incorporate AI software as artifacts in order to 
change the inspection routine. 

2.2.2 Artifacts in routine dynamics 
Having established the importance of focusing on artifacts in the previous 
section, I now turn to discussing how artifacts have been conceptualized and 
studied in Routine Dynamics, before delving more into existing research 
specifically bringing to the fore algorithms and AI. 
 
Artifacts4 are “objects created by man for a specific purpose” (D’Adderio, 
2021, p. 85). In the case of routines, artifacts can include standard operating 
procedures as well as a wide range of objects, tools, and technologies that 
can be utilized to actualize the course of routines or make them happen; 
however, artifacts are only part of what makes up the routine (D’Adderio, 
2011). 
 
Indeed, according to Routine Dynamics, artifacts are fundamental 
(D’Adderio, 2021) and are often used to re-produce desired patterns of 
action. They can influence either the ostensive or performative aspect of 
routines (Pentland & Feldman, 2008). D’Adderio (2011) introduced the 
‘material turn’ in Routine Dynamics, which relies on an advanced 
understanding of the relationship between human actors and artifacts, based 
on the premises of a performativity-inspired perspective anchored in 
sociomateriality. Such a perspective highlights the importance of analyzing 
social phenomena as assemblages rather than as separate human and 
nonhuman actors that generate change in routines through direct intentional 
actions (Glaser, Pollock, et al., 2021). As a result, artifacts and materiality 
were placed at the center of routines and as part of its generative system, 
thereby better enabling full exploration of artifacts’ relational affordances5 

 
4 The definition of artifacts by D’Adderio (2021) embeds technology in artifacts. Although artifacts and 
technology are not quite the same, both are related and overlapping concepts that have been attributed to 
different meanings over time and across different research domains (D’Adderio, 2021).  
 
5 The concept of affordances was first introduced by Gibson (1977) to describe the action possibilities 
enabled by the properties of objects or artifacts. However, not all affordances are necessarily perceived, 
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were placed at the center of routines and as part of its generative system, 
thereby better enabling full exploration of artifacts’ relational affordances5 

 
4 The definition of artifacts by D’Adderio (2021) embeds technology in artifacts. Although artifacts and 
technology are not quite the same, both are related and overlapping concepts that have been attributed to 
different meanings over time and across different research domains (D’Adderio, 2021).  
 
5 The concept of affordances was first introduced by Gibson (1977) to describe the action possibilities 
enabled by the properties of objects or artifacts. However, not all affordances are necessarily perceived, 
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(Hutchby, 2001) and agency (D’Adderio, 2011). Thus, in building on a 
performativity-inspired perspective (D’Adderio, 2021), artifacts and their 
properties emerge from a heterogeneous network of social and technical 
elements in assemblage that give them meaning in a situated context, and 
through which they can exert agency to influence routine performances 
(D’Adderio, 2011; D’Adderio, 2014). Consequently, mobilizing a 
sociomaterial understanding suggests that the properties of artifacts are 
never fully predetermined but always emerge in and through their enactment 
within routines. This shifts attention from ‘what artifacts are’ to enabling a 
focus on ‘what artifacts do’ by “studying their full performative effects as 
part of wider sociomaterial assemblages whose configurations shape 
routines and their outcomes in complex and emergent ways” (D’Adderio, 
2021, p. 91). 
 
Pentland and Hærem (2015) highlighted that artifacts can have three sorts 
of roles in organizational routines. First, artifacts provide affordances and 
constraints (Pentland & Hærem, 2015), and their influence may extend 
beyond enabling and constraining, as artifacts can shape human actors' 
understandings, stabilize or transform patterns of performance through their 
relational entanglement with actors and other routine elements (D’Adderio, 
2021b; Pentland & Feldman, 2005). Second, artifacts can encode the 
intentions and views of managers or designers (D’Adderio 2008, Pentland 
& Feldman 2008; Pentland & Hærem, 2015) through inscriptions; scripts of 
rules and assumptions that are embedded within artifacts during its 
development to represent an espoused patterns of action (D’Adderio, 2011). 
Finally, artifacts can participate in routines as actors, by taking actions 
(Pentland & Hærem, 2015) and thus exert agency through assemblages 
(Glaser, Pollock, et al., 2021). For example, in executing a specific routine 
for the recruitment of candidates, an employee can decide to disregard or 
bypass following a guideline in the regular standard operating procedures 
for recruitment, while on the other hand, when using an algorithm-based 
software in applications screening, for instance, such artifact embeds pre-
defined rules and computations inscribed prior to the routine’s execution, 
and thus it can automatically compute decisions (Glaser, Valadao, et al., 
2021). 

 
enacted, or realized at the same level in practice, and their effects depend on how actors engage with the 
artifact within a given context (Davis & Chouinard, 2017; Fayard & Weeks, 2014). 
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2.2.3 Algorithms and AI in Routine Dynamics 
A specific type of artifact that merits special attention and is considered an 
increasingly important component of modern organizational life is 
algorithms or what is often referred to more broadly as ‘AI’ (Glaser, 
Valadao, et al., 2021). Algorithms can be defined in a simple practical 
definition as “abstract, formalized description[s] of a computational 
procedure” (Dourish, 2016, p. 3). Defining AI in unified concept is 
challenging, because AI embodies a wide variety of technological tools, 
applications, techniques, and algorithms (Jarrahi, 2018), and because it often 
functions as part of a ‘technology toolbox’ made up of algorithms, data, and 
platforms (Nitzberg & Zysman, 2022). Thus, AI can be simply defined as a 
“system’s ability to correctly interpret external data, to learn from such data, 
and to use those learnings to achieve specific goals and tasks through 
flexible adaptation” (Kaplan & Haenlein, 2019, p. 17). 
 
Algorithms and AI technologies, as artifacts, differ from other types of 
technologies, as in some applications, they can be seen to contribute more 
to the assemblage’s agency, especially when it comes to carrying out actions 
autonomously, as in the automation of standardized tasks and potentially in 
creative ways, such as when using machine learning algorithms, understood 
as computational procedures that learn patterns from data to make 
predictions, classifications, or decisions (Jordan & Mitchell, 2015; Shute et 
al., 2023), intended to support humans in performing complex tasks through 
augmentation (Mahringer et al., 2024). This thereby highlights a potentially 
significant influence of algorithms and AI in promoting change and stability 
in organizational routines, and their potential profound influence on shaping 
and reshaping work practices and routines (Glaser, Valadao, et al., 2021). 
 
In Routine Dynamics, algorithms are viewed as a type of organizational 
artifact or an element intertwined with other organizational elements in 
broader sociomaterial assemblages of actors, practices, and theories which 
can have a substantial impact on organizational routines (Glaser, Valadao, 
et al., 2021). This understanding aligns with the performativity-inspired 
perspective on algorithms that Glaser, Pollock, et al. (2021) advocated for 
studying in organizations. Such a perspective rejects treating algorithms (or 
any technology) as self-contained independent entities and instead 
emphasizes the significance of accounting for all the distributed relational 
sociomaterial features involved in their making, use, and ongoing 
configuration (Glaser, Valadao, et al., 2021, p. 5). In a similar vein, Omidvar 
et al. (2023) defined algorithmic routines as “sociomaterial assemblages of 
actors, artifacts, theories, and actions that utilize algorithms to perform 
repetitive, recognizable patterns of interdependent actions, to automate 
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decisions and perform sociomaterial calculations” (Omidvar et al., 2023, p. 
314). Thus, algorithms can only be understood relative to the theories, 
actors, other artifacts, and practices involved in a routine’s enactment 
(Glaser, Valadao, et al., 2021). Moreover, algorithms differ significantly 
from other types of organizational artifacts due to the flexibility of their 
constituted assemblages (Glaser, Valadao, et al., 2021), and their relational 
properties, which evolve and shift across operational contexts (Valadao et 
al., 2025) as they are re-enacted with varying degrees of performativity6 
within specific sociomaterial assemblages (Glaser, Pollock, et al. 2021). 
Thus, algorithms have been conceptualized not as fixed black boxes or 
“finished products with fully anticipated outputs” (Valadao et al., 2025) but 
rather as “multi-faceted artifacts” encoding a range of institutional and 
organizational rules, norms, principles, goals, etc. (Glaser, Pollock, et al., 
2021) and should be understood as evolving and dynamic elements that are 
constantly being refined (Anthony et al., 2023) and are entangled in distinct 
sociomaterial assemblages that can fundamentally configure routines 
(Glaser, Pollock, et al. 2021; Jarrahi & Glaser, 2025). 
 
Algorithm and AI technologies are ubiquitous in everyday life and in 
organizational process (Glaser et al., 2025). As organizational artifacts, they 
are particularly salient in contexts characterized by environmental changes 
and uncertainty. By engaging with data, these technologies can perceive’ 
and ‘represent’ aspects of their environment, and in some cases, generate 
predictions about future states. Such capabilities are not inherent to the 
technologies themselves but emerge with their design and use (Glaser, 2017; 
Glaser, Valadao, et al., 2021; Omidvar et al., 2023). From a Routine 
Dynamics perspective, their materiality is consequential, because it shapes, 
and is shaped by, the routines enacted by professionals who leverage 
expertise and judgment in their development and use (D’Adderio, 2011). 
Moreover, algorithms and AI technologies, as artifacts, can function as 
actants to make or replace individual decisions; or simply take action; 
establish or program sequences of actions within existing routines or new 
routines; or program interfaces between different routines (Glaser, Valadao, 
et al., 2021). For example, Glaser (2017) described how a law enforcement 
agency developed a software artifact based on a game-theoretic algorithm 
to design a future routine, in particular one intended to automatically 
generate randomized patrol schedules, thereby reducing human effort and 
increasing the randomness of patrol assignments in order to better achieve 

 
6 The performativity of algorithms refers to their enactment in practice within specific sociomaterial 
contexts rather than being treated as fixed, stable entities. Accordingly, an algorithm's performativity 
emerges through sociomaterial enactment. (Glaser, Pollock, et al., 2021). 
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the goal of countering and reducing crime upon deployment (Glaser, 2017). 
On the other hand, another study by Omidvar et al. (2023) on Moody’s 
algorithmic credit rating routine, revealed the unanticipated impact of 
incorporating algorithms in the credit rating routine without considering the 
sociomaterial nature of routines and the entanglement of algorithms with 
human actors, other artifacts, and practices involved in the routine’s 
enactment. This has unintentionally resulted in locking in the routine’s 
patterns of action and thereby leading to dynamic inertia at the organization 
that failed to adapt to substantial changes in its environment leading up to 
the 2008 financial crisis (Omidvar et al., 2023). 
 
Despite the significance of algorithms and AI and technologies, 
organizational routine scholars have only recently begun to explore them, 
and the intersection between algorithms and Routine Dynamics, in general, 
and routines design specifically, is an area that remains undertheorized 
(Glaser, Pollock, et al., 2021; Glaser, Valadao, et al., 2021). In particular, 
little is known about how algorithms and AI technologies, as artifacts, are 
developed intentionally to influence and design routine dynamics (Glaser 
2017), including the “unique role of professionals in algorithm 
creation”(Valadao et al., 2025, p. 5). Also, there is still a need for additional 
research in organization and management fields of study that fully explore 
algorithms’ influence on organizations, which would empirically enable a 
deeper holistic understanding and theorizing of the complex and often 
invisible influence algorithms have on organizations, and their process and 
routines (Glaser, Valadao, et al., 2021; Kellogg et al., 2020; Laapotti & 
Raappana, 2022). For instance, an acknowledged limitation in the 
aforementioned study by Glaser (2017) was that the routine design using a 
software based on game-theoretic algorithm took place in the context of a 
pilot project (a small or short-term project that an organization runs 
temporarily to design a routine to be implemented in the future) rather than 
in the context of design that is simultaneously co-implemented within an 
ongoing routine. Therefore, Glaser (2017) recommends further research to 
investigate how design actions influence routine dynamics, especially when 
the performance of design is “…more tightly connected to the ongoing 
performance of routines” (Glaser, 2017, p. 2148). 
 
In summary, contrary to other streams of research that approached 
algorithms and AI technologies as opaque systems from a narrow technical 
perspective as pure instruments (Jarrahi & Glaser, 2025), Routine Dynamics 
research views algorithms as artifacts that are not fixed tools or finished 
products with pre-determined specifications (Glaser, Valadao, et al., 2021). 
Instead, algorithms differ significantly from other types of artifacts in that 
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they constantly evolve and change and thus are largely intertwined with their 
design and use within their operational context (Omidvar et al., 2023; 
Valadao et al., 2025) and are entangled relationally with other organizational 
elements (e.g., human and nonhuman actors, theories, practices, etc.) in 
broader sociometrical assemblages that have a substantial impact on 
organizational routines (Glaser, Valadao, et al., 2021). Moreover, 
understanding routine design, specifically how organizations intentionally 
attempt to change routines through incorporating artifacts, requires studying 
and theorizing the “development and use of artifacts together” (Pollock & 
Williams, 2016), because artifacts lie at the center of such efforts to 
intentionally change routines (D’Adderio, 2011; Tsoukas, 2021), and 
because the actions associated with the designing of artifacts can materially 
influence the use of the artifacts in ongoing routine performance by 
envisioning and creating sociomaterial assemblages that can substantively 
impact routine performances and design (Glaser, 2017; Orlikowski, 2007). 
 
Consequently, in this thesis I adopt the conceptualization of algorithms 
proposed by Glaser et al. (2021) and other Routine Dynamics scholars, 
viewing algorithms as organizational artifacts intertwined in broader 
sociomaterial assemblages with other organizational elements, such as other 
human and nonhuman actors, practices, and theories that shape 
organizational routines (D’Adderio, 2008, 2011; Glaser, Valadao, et al., 
2021). Consistently, I also approach the algorithms from a performativity-
inspired perspective, in line with Glaser, Pollock, et al. (2021), who suggests 
that: “rather than viewing an algorithm (or indeed any technology) as a self-
standing and independent entity, we must account for all of the inherently 
relational and distributed sociomaterial features which contribute to its 
making and remaking, such as humans, artifacts, theories, etc.” (Glaser, 
Valadao, et al., 2021, p. 5). Accordingly, given previous research in Routine 
Dynamics and given the need for more empirically grounded research on 
algorithms (D’Adderio, 2021; Glaser, 2017; Glaser, Pollock, et al., 2021; 
Glaser, Valadao, et al., 2021; Wegener & Glaser, 2021), this thesis focuses 
on algorithms and AI as artifacts, the design actions through which they are 
developed and implemented, and how interactions, reflections, and dialogue 
with the situation unfold among the human actors involved in designing the 
inspection routine. In doing so, the thesis contributes to addressing the 
limited empirical understanding of how algorithms and AI shape, and are 
shaped by, the design and enactment of organizational routines. 
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3. Methodology  

In this chapter, I first present introductory remarks and reflections on the 
research genesis of this thesis. Then, I present a description of my theoretical 
and philosophical stances, including the overarching theoretical perspective 
that guided my thinking and interpretation of this thesis’ empirical material. 
Next follows a description of the research strategy and design, including the 
motivation behind the VIDA project case for producing the empirical 
material, followed by a description of how the empirical material for 
answering the research questions was produced and analyzed. And finally, 
I present some methodological and ethical reflections on this thesis. 

3.1 Genesis of research journey: From curiosity to 
collaboration  

Before delving into the research’s theoretical approach, strategy, and design, 
I will briefly describe how my interest in the thesis topic has arisen, as well 
as my journey in finding the empirical case and collaborating with the case 
company to produce the empirical material for this thesis. This section is 
included to provide transparency and to guide the reader through my journey 
as a researcher, including how my interest in the empirical case and the 
broader research topic emerged, as well as the process through which access 
to the field was negotiated. Understanding how the study developed helps 
contextualize the researcher's evolving assumptions, the opportunities and 
constraints that shaped the research inquiry, and the origins of the empirical 
material on which the thesis is based. 
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2022), considering my previous professional background in project 
management and management consultancy. Thus, I thought I would start 
exploring ideas for my thesis topic related to my field of experience and 
digitalization. In doing that, I found out that many of the big well-known 
consulting companies were talking about how the project management 
profession and practices will be influenced and reshaped by advances in 
algorithms and AI technologies. This made me curious about exploring the 
consequences of using AI in project management. Thus, I started searching 
different companies in Sweden and abroad and reaching out to different 
contacts from my network and other referrals. Accordingly, during autumn 
2021, I met and got ahold of contacts from a total of eight different 
companies operating within management, finance, and IT consultancy, 
transport solutions, and additive manufacturing. However, in conducting 
what became a thesis pre-study and upon interviewing different focal points 
from these companies, I came to realize at that time that the use of AI in this 
field was still premature, and much of AI’s promised potential had yet to 
materialize. I also realized that ‘AI’ was a very broad and vague term, which 
can mean or entail many things, and was used differently by different 
businesses and industries. Quoting one of the contacts I met from a Swedish 
software development company: “I would advise you to use ‘digitization’ 
instead of ‘AI’. AI is an ambiguous term and is something still in the air”. 
 
Consequently, I concluded that AI is indeed a buzzword and at the time, 
there was some sort of general exaggeration or overstatement about the 
capabilities and potential of AI, specifically in the project management field. 
For instance, I was informed by two staff members from a well-established 
consulting company that, at that time, AI was mainly used to aid project 
managers in documenting meetings and taking notes, to free up space for 
them to focus on more substantial tasks. In addition, AI could be used to 
provide risk estimate predictions in projects, but doing so required large 
amounts of data, and this was something that was still undergoing. In 
summary, I realized that AI had various applications and is an umbrella term 
for different related technologies. Also, AI would perhaps take some time to 
mature before revolutionizing specific businesses and sectors. Moreover, at 
least not in the short term, AI would not be revamping project management 
practices or taking over the project manager role. Thus, the initial topic on 
AI and project management turned out to be empirically infeasible for the 
thesis at that time. Nevertheless, despite the multiplicity of AI applications 
and definitions as well as the ambiguity surrounding this technology, I 
became more motivated and curious about exploring AI and its implications 
on organizational practices and processes. Thus, finally, and after spending 
a few months in the quest for AI as a pre-study for my thesis topic, I 
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managed to meet a contact from my previous network who was heading the 
Customer Success (project management) unit in a tech company called 
“Intelligent Solutions” (pseudonym) that specializes in developing AI-
powered services and software solutions for the virtual inspection of 
powerlines and describes itself as contributing to the proactive maintenance 
of critical energy infrastructure. 
 
In our first meeting, I presented and explained my initial research theme and 
the general ideas I had in mind that could be of interest to us both, such as 
AI and change management, and how AI digitalization and adoption can 
shape and influence organizational practices. Also, during the meeting, the 
contact informed me that they had recently started a large AI digitalization 
project with a utility company based in Southern Europe called “Energy 
EX” (pseudonym), and that the project, entitled ‘VIDA’ (pseudonym), could 
offer significant potential and insights for my thesis. The VIDA project was 
kind of unique and rich in its scope, as it included, besides the partial 
implementation of virtual inspection of powerlines using drones and AI, the 
development and introduction of new AI models and functionalities that are 
not part of the existing AI software, as well as the potential of inspecting 
new electrical structures other than the utility’s powerlines, including certain 
substations. 
 
Following the meeting, and on the same day, I was offered the chance to 
visit the company’s office and briefly met with the project manager, who 
holds the title ‘customer success manager’. Later, I managed to reach an 
agreement and signed a non-disclosure agreement (NDA) with the company 
in March 2022. After almost three months of negotiations and exchanging 
emails between the legal teams of the AI software company and the 
university, the final agreement outlined the general purpose of the research 
and the agreed-upon clauses as per the local legislation and standards. Also, 
the agreement stipulates that the researcher owns the research data and 
results, and that the results will be published in accordance with the usual 
academic practice, for the benefit of the public. Furthermore, and upon 
gaining official access to the company, I started observing the VIDA project 
meetings in person and had a total of thirty-nine observations, including nine 
days of in-person visits that entailed observation of sixteen meetings on-site 
between March and May 2022, and thirty-one virtual observations of 
meetings between August 2022 and January 2024. Additionally, I initiated 
the recording of the observed meetings by mid-end of August 2022, after 
obtaining the official approval for recording the project’s online meetings. 
More details on the empirical material and data production will be discussed 
in the subsequent sections. 
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Finally, I want to acknowledge that throughout my research journey, 
particularly while following the VIDA project and producing the thesis’ 
empirical material, I often felt I was adopting a role similar to that of a 
detective; observing the project’s unfolding trajectory and attempting to 
make sense of its complexity by piecing together events, interactions, and 
developments over time. This involved understanding how and why certain 
developments emerged, how work and responsibilities were distributed, and 
how the project evolved in relation to ongoing organizational dynamics. In 
this sense, my experience resonates with Barbara Czarniawska’s (1999) 
observation that the detective in the fiction literature genre resembles the 
researcher who seeks to “untangle the social tissue” to arrive at an 
explanation (Czarniawska, 1999). 
 
In retrospect, this exploratory journey was important not only for identifying 
a suitable empirical setting but also for shaping the theoretical orientation of 
the thesis. Early encounters with the aforementioned organizations 
indirectly revealed the limitations of viewing AI as a discrete technology 
with prespecified predictable effects, highlighting the importance of 
studying how algorithms and AI become entangled with other 
organizational human and nonhuman actors, actions, and routines. The 
VIDA project therefore provided a unique opportunity to investigate these 
dynamics as the design of the routine unfolds and evolves. 

3.2 Theoretical Research Approach  
“Routine Dynamics is fundamentally about going beyond routines as things 
to understanding that routines are ongoing unfolding processes…Routine 
Dynamics asserts that routines are ontologically processes rather than 
entities” (Feldman et al., 2021, p. 11). 
 
Routine Dynamics has a strong processual focus on how routines are 
enacted and change over time (Feldman et al., 2016, 2021; Tsoukas, 2021), 
and has been influenced by a “plethora of theories and latticework of ideas” 
(Feldman et al., 2021, p. 3) that are inspired by process theorizing to 
generate new ways of thinking about routines. Subsequently, Routine 
Dynamics drew insights from, for instance, practice theory, pragmatism, 
performative phenomenology, materiality and sociomateriality, and 
relationality to theorize the dynamics of routines. 
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Prominently, Routine Dynamics literature post-2016 observed a shift from 
an epistemological to an ontological process perspective (Feldman et al., 
2021; Wegener & Glaser, 2021) via “an increased focus on the relational, 
processual, and performative nature of routines, most clearly observed as an 
increased focus on performing and patterning” (Feldman, 2016; Wegener & 
Glaser, 2021, p. 304). Process research focuses on understanding how 
temporally dynamic phenomena in general, and routines specifically 
(Feldman, 2016; Howard-Grenville et al., 2016) unfold, and why they 
evolve, change, develop, and emerge or terminate in certain ways (Langley, 
1999; Langley et al., 2013). Thus, process research produces the know-how 
knowledge of temporary and temporal instantiations of ongoing processes, 
rather than static termination points (Tsoukas & Chia, 2002). In addition, 
taking the context of the research phenomena wherein actors are situated 
into consideration is one of the primary reasons for adopting a process 
research approach and theorizing accordingly (Langley, 1999; Langley et 
al., 2013). 
 
While considerable work has been done to develop a processual 
understanding of routines, much still needs to be done to specifically 
develop a richer account of how routines are designed and unfold over time 
(Howard-Grenville et al., 2016; Wegener & Glaser, 2021). Moreover, and 
to further advance Routine Dynamics research on routine design from a 
more processual lens, Wegener & Glaser (2021) suggest a design 
perspective build on Routine Dynamics that combines insights from two 
influential design paradigms of problem solving (Simon, 1969) and 
reflection-in-action (Schön, 1983) (see 2.2.1 for details). The proposed 
design perspective builds on a strong ontological process philosophy, 
highlighting emergence, change, and complexity, and focuses on situations 
that are interconnected, relational and holistic (Wegener & Glaser, 2021). 
Additionally, studying an organizational phenomenon from a processual 
stance implies a particular concern with capturing and theorizing change 
(Abdallah et al., 2019). Furthermore, since artifacts are central to mediating 
intended routine change, understanding how the routine design process 
unfolds requires close attention to the events, as well as to the range of actors 
and actions involved in developing and using artifacts (Glaser, 2017; Glaser, 
Pollock, et al., 2021; Wegener & Glaser, 2021). Hence, the routine design 
process is understood as being constituted through ongoing interactions and 
actions enacted among the different human and nonhuman actors involved. 
It should be noted that, in this thesis, particularly in chapters five and six, 
the term ‘nonhuman actors’ is used to describe material artifacts such as 
algorithms, AI software, powerlines, and images, among others. Although 
Routine Dynamics literature does not always use this terminology 
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consistently, it is adopted here for analytical clarity and coherence in order 
to bring to the fore the significance and role of artifacts in the processes of 
designing and implementing the virtual inspection routine. 
 
Consequently, from a processual perspective, reality is viewed not as fixed 
but as continuously constructed and becoming. Furthermore, a processual 
perspective does not imply tracing predefined stages of a process; rather, it 
entails understanding how organizational phenomena, the routine design in 
this thesis, continuously emerge through situated actions and interactions. 
Connectedly, from a processual perspective, producing knowledge is not 
about discovering an objective reality ‘out there’; rather, it is about engaging 
with reality, with the VIDA project in this thesis, in which the routine is 
being designed, to understand from participants’ point of view what is 
happening, and make sense of how the different involved actors interact with 
one another and enact the design and implementation of the new routine of 
virtual inspection. 
 
In summary, in this thesis, I adopted a processual theoretical perspective to 
develop a deeper understanding of the routine design process, with 
particular interest in understanding algorithms’ and AI’s influence on 
designing the inspection routine, based on VIDA’s empirical case 
(illustrated in detail in chapter four). In doing so, I adopt the 
conceptualization of algorithms proposed by Glaser et al. (2021), by viewing 
the algorithms under development, including those deployed in AI’s 
software, not as self-standing and independent entities, but rather as an 
organizational artifacts intertwined in broader sociomaterial assemblages 
with other organizational elements, such as other human and nonhuman 
actors, practices, theories etc., that can substantially shape organizational 
routines (D’Adderio, 2008, 2011; Glaser, Valadao, et al., 2021). Thus, this 
conceptualization of algorithms and AI artifacts entails viewing the routine 
design process in terms of assemblage (Glaser, Pollock, et al., 2021; Hultin, 
2019), with the aim of understanding the materiality of these artifacts, 
among others, as entangled with and deeply co-constitutive in action and 
within the routines under design. Accordingly, the relationship between 
humans and nonhumans is one of entanglement within assemblages, rather 
than one in which materiality is viewed as distinct, bounded, and separate 
from human agency and intentionality (Hultin, 2019; Orlikowski & Scott, 
2008). This also means that I view agency as constantly forming and 
transforming from within the action itself and is neither given in advance of 
action nor does it belong to any single actor (Barad, 2007; Ingold, 2016). 
This understanding coincides with the aforementioned perspective (Glaser, 
Valadao, et al., 2021; Glaser, Pollock, et al., 2021) in theorizing about the 
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role of algorithms in routines, because algorithms and AI, as artifacts, can 
never be used in isolation; rather, they are always situated within broader 
assemblage of actors, other artifacts, practices, and routines, etc. (Glaser, 
Valadao, et al., 2021). Indeed, as this thesis shows, the process of integrating 
AI into the routine design further emphasizes AI’s role as a constitutive 
element of the assemblages, shaping and being shaped by the design process 
rather than functioning merely as a technological tool. 

3.3 Research Strategy and Design 
The overall purpose of this qualitative research is to develop a deeper 
understanding of AI’s influence on the design of organizational routines, 
particularly in cases where the development of algorithms and integration 
of AI technologies, as artifacts, are central to the routine’s change process. 
As I have previously discussed, this requires closely observing and 
following how events unfold and how the design process evolves, while 
attending to the range of actors involved and the actions through which 
artifacts are developed and used in designing the routine under study. 
Consequently, an ethnographic study was mobilized as the research strategy.  
 
Rather than constituting a full ethnography, this study draws on 
ethnographic elements and is best described as an ethnographic study to 
address the research purpose and specific questions of this thesis. 
Ethnography is understood as a particular “way of seeing” (Wolcott, 2008), 
involving prolonged immersion in a studied context to generate in-depth 
understanding of the phenomenon under investigation. The primary aim of 
ethnographic research is to gain a clearer understanding of the complexity 
of people’s attitudes, interactions, and behaviors (Silverman, 2021) within 
real-life contexts (Cohen et al., 2007). Accordingly, I don’t classify this 
work as a full ethnography. Such a designation would require a more 
extensive mode of participation and sustained immersion. For example, it 
would have entailed more prolonged shadowing (Czarniawska, 2007) and 
systematic observation of situated actions (both design and routine) 
undertaken by the VIDA project members and other related staff across the 
participating organizations. 
 
As I explained earlier, I started my research inductively after I was tasked 
with finding an empirical case on digitalization that I could connect to 
management and organization research and use to build my study. Later, and 
upon successfully locating an empirical case and spending some time 
observing and understanding what is going on at the studied organization, 
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the research approach in this study has developed to both move from data to 
theory ‘induction’ and from theory to data ‘deduction’. This combination of 
approaches is called ‘abduction’ (Sætre & Van de Ven, 2021).The abductive 
approach in process perspective allows not only for building upon existing 
constructs to develop new relationships or understandings, but also to be 
inspired from and borrow concepts from various theoretical perspectives, 
and adapt them to the empirical material, thus enriching the understanding 
and analysis (Langley, 1999). Also, theoretical variation and the interplay 
between different theoretical concepts, as suggested by Van de Ven & Poole 
(1995), helped me to gain a more comprehensive understanding of the 
research phenomenon because “any one theoretical perspective invariably 
offers only a partial account of a complex phenomenon” (Van de Ven & 
Poole, 1995, p. 510). Moreover, the abductive approach in ethnographic 
studies allows for reflective dialogue between the researcher, data, and 
theory (Thomas, 2010), as it creates “fruitful cross-fertilization” whereby 
insights are developed through a mixture of established theoretical 
frameworks and concepts and new or modified theoretical frameworks and 
concepts that are gained from unanticipated empirical findings discovered 
during the process (Dubois & Gadde, 2002). In this way, I opted to delimit 
my focus on Routine Dynamics and focus particularly on how the design of 
the powerlines’ inspection routine emerged during the research process. 

3.3.1 Motivation of the empirical research case  
Despite its complexity, the VIDA project provided an optimal research case 
and site for conducting the ethnographic study of this thesis, which was 
supported by securing good access for longitudinal data production. 
However, it’s worth noting that as the study progressed, it became apparent 
that this case provided a fruitful context for studying routine design. 
Particularly, the sociomaterial context of the VIDA project provided an 
intriguing setting in which organizational actors, artifacts, inspection 
practices, and other sociomaterial elements are all interwoven. In addition, 
the empirical richness of the case provided a particularly ideal context and 
space for studying routine design and enriching its literature empirically. 
First, inspection of utilities is a prototypical routine that features multiple 
actors engaging in repetitive, interconnected actions that form patterns of 
action (Feldman, 2015). Second, the aim of the project that provides the 
empirical setting for this thesis is to intentionally design the inspection 
routine through the development algorithms and use of artifacts in the form 
of AI software in performing partial virtual inspections (D’Adderio, 2008, 
2011). Third, enactment of virtual inspections goes hand-in-hand with the 
development of the algorithms to customize the AI software artifact utilized 
in those partial virtual inspections. This meant that performing the routine 
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was enacted simultaneously with performing the design and its actions. This 
also meant and entailed lots of collaboration, coordination, and learning 
between different human and nonhuman actors (including the algorithms 
and software applications) at the AI software company and the utility 
company in different settings. Thus, I was able to empirically contribute to 
the understudied fields of algorithms and routines, particularly routine 
design, and address a limitation acknowledged by authors in the field by 
shedding light on routine design in the context of an ongoing routine 
performance, wherein the design and implementation of the new routine of 
virtual inspection run together simultaneously, rather than, for instance, 
merely being implemented in a pilot project for designing a future routine 
(Glaser, 2017). 
 
Finally, besides the richness and depth of the processual empirical material 
generated through the VIDA project case, having the valuable opportunity 
to closely observe how the routine design process unfolded in real-time was 
inestimable. The project coincided with the timeline of my thesis, and both 
were scheduled to last a few years. Thus, by relying on real-time 
observations in my ethnographic study, as Van de Ven suggests, I was able 
to “maximize the probability of discovering short-lived factors and changes 
that exert an important influence” in the routine design process (Van de Ven, 
2007, p. 208). In this way, I came to see that it was not specific moments 
that were crucial in the design process, but rather recurring patterns. 

3.4 Empirical Material and Analysis  
Fieldwork that continues over a prolonged period of time is important to 
understand how the research phenomena unfolds over time and 
“corresponds well to a perspective emphasizing process questions and an 
ontology” (Langley et al., 2013, p. 6), in order to trace how changes, actions, 
and interactions emerge and evolve over time, and in turn to capture the 
unfolding events and situated nature of the phenomenon under study. 
 
In this thesis, the opportunity for prolonged fieldwork, in order to produce 
the empirical material through the VIDA project case, was made possible 
by extensive access to the case company Intelligent Solutions over a three-
year period, although obtaining such access was not a straightforward task 
(see Table 1 for a summary of the thesis’ overall empirical material 
produced between 2022 and 2025). In particular, the empirical material was 
produced through direct non-participant observations, and in-depth semi-
structured interviews supported by secondary archival data. The bulk of this 
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material originated from direct non-participant observation of meetings, 
complemented by regular notetaking and incorporation of impressions and 
reflections documented in research diary and empirical material journal, an 
approach often regarded as a hallmark of ethnographic studies (Maanen, 
2011). 
 
More specifically, the on-site direct non-participant observations were 
initially enacted to gain an understanding of the project context and 
empirical setting, as well as to identify the research problems and 
phenomena. Afterwards, the observations were continued off-site virtually, 
focusing on the project’s progress meetings, where the development of 
algorithms alongside the performed partial virtual inspections were 
regularly discussed. This enabled me to follow the ongoing routine design 
process and associated actions. Later, these observations were 
complemented by in-depth semi-structured interviews to better explore and 
articulate the research problem and phenomena, as well as to obtain accounts 
that corroborate the observations. Specifically, through constructing reality 
based on retrospective and anticipatory narrative accounts, rather than 
merely representing what actually happens ‘present-in-action’ throughout 
the routine design process that I captured through the observation of 
meetings. In addition, employing different methods for producing the 
empirical material in this thesis helps provide rich descriptions and more 
nuanced understanding of the routine design process, while capturing its 
evolvements and contextual variation over time (Patton, 2015). This, in turn, 
can strengthen the credibility and trustworthiness of the thesis. 
 
 

Table 1 
Summary of thesis’ produced empirical material 

Empirical 
material 
produced via 

How many/Amount Type Time 

Observations  9 days (16 meetings)  On-site and in-person visits to the 
company premises, incl. meetings 

approx. 
72 hours 

Observations 31 meetings Virtual via Teams meetings  approx. 
45 hours 

Interviews  14 interviews Virtual via Teams meetings approx. 
20 hours  

Archival  approx. 66 (including 
33 internally 
obtained) documents 

Company material including 
presentations, emails, reports, 
inspection manuals, Excel sheets, 
and other publicly published 
material such as catalogues, 
webinars and podcasts 
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Other about 83 pages of 
written text 

Empirical material journal (field 
notes documented in a research 
diary during the observation of 
meetings, and later incorporated 
in the empirical material journal 
along with detailed reflections 
and summaries of the observed 
meetings) 

 

 
Analyzing the data initially involved combining a simple narrative strategy 
with temporal bracketing (Langley 1999) aimed at establishing data 
chronology and providing stimuli for subsequent coding, analysis, and 
theorizing. Specifically, I transcribed recordings of all weekly project 
meetings and compiled an empirical material journal of all narratives, in 
which I documented detailed summaries of discussions, events, and actors’ 
roles.  
 
The empirical material was organized in a longitudinal research journal, 
structured chronologically. Each meeting was reproduced and accompanied 
by ongoing analytical reflections. Meetings were grouped over time 
(primarily by month), enabling an understanding of the unfolding routine 
design process. However, at a certain point, after compiling the full 
empirical narrative, I realized that there was limited additional insight to be 
gained from continuing to trace the unfolding of events over time in detail. 
Instead, when reviewing the material as a whole, it became apparent that 
there were no clear critical turns or discrete phases that significantly 
structured the design process. Rather, the process appeared to be shaped by 
an evolving design assemblage in which recurring or emerging challenges 
and design actions, played a more central role. Consequently, the analytical 
focus shifted towards identifying and interpreting these recurring themes 
within the compiled narrative. Thus, later, to interpret and analyze the 
empirical material, thematic analysis (Braun & Clarke, 2006) was applied 
to identify recurrent patterns (e.g., actions and challenges associated with 
the overall design process) across the empirical data including the 
observations, interviews, and archival documents. And at the same time, a 
systematic combining approach (Dubois & Gadde, 2002) was employed to 
guide the abductive iterative movement between empirical material and 
theoretical concepts (e.g., design actions, etc.). 
 
Data production through direct non-participant observations and in-depth 
semi-structured interviews supported by archival data are presented and 
discussed in more detail below, along with the approaches adopted when 
analyzing the data. 
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3.4.1 Direct non-participant observation 
Observation, in general, is regarded as the basis of daily social life; we as 
humans are diligent observers of behaviors, events, and the surrounding 
material. In research, in particular, observation is one of the most important, 
yet diverse, research methods in social sciences, encompassing several 
types, techniques, and approaches (Ciesielska et al., 2018). One approach or 
type of observation that is often employed in qualitative studies is direct 
observation, which can be categorized into participant observation and non-
participant observation, depending on the researchers’ level of involvement 
in what is being observed (Czarniawska, 2007). In undertaking non-
participant observations, the researcher gains close access to the research 
setting while “maintaining the position of an outsider or a guest” (Cassell et 
al., 2018; Ciesielska et al., 2018; Sirris et al., 2022). 
 
Direct non-participant observation entails observing live events ‘present-in-
action’ unfolding in their naturally occurring settings from an outsider’s 
‘zoomed-out’ perspective without interfering with the observable event or 
interacting with the subjects of the observation (Cassell et al., 2018; 
Ciesielska et al., 2018). Impressions, notes, and experiences generated from 
long-term direct non-participant observation can often enrich the 
understanding of research phenomenon by potentially revealing aspects that 
may not be readily captured through other methods, thereby informing 
subsequent methodological or theoretical developments (Ciesielska et al., 
2018). In this thesis, the observation of meetings has shed light on the 
“micro-dynamics of interactions” (Feldman & Orlikowski, 2011) between 
organizational members, and was initially enacted to gain a general 
understanding and sense of the empirical settings, and to identify the 
research phenomenon, identified as ‘routine design’ in terms of what does it 
entails, its actors, and how it is manifests and evolves, etc. 
 
Later, the observations continued to follow the development of events in the 
VIDA project over time and the routine design in situ, by closely observing 
the interactions and actions associated with the development of algorithms 
used to customize the AI software in a process that was simultaneously 
enacted with the performance of partial virtual inspections using the AI 
software. This also enabled the capture of emerging challenges that unfolded 
along the design process, and to consequently explore AI’s impact on the 
routine’s design. At the same time, the observations were further 
complemented by conducting in-depth semi-structured interviews to obtain 
participants’ accounts and examine whether they corroborated the 
observations by narrowing in on an understanding of the research 
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phenomenon based on the participant’s narratives, whether they were 
retrospective or anticipatory in nature. 
 
Initially, observations were conducted on-site for an average of eight hours 
per day, during in-person visits to the AI software company’s satellite office 
in Sweden between March and May 2022, where the customer success 
department involved in managing different projects is largely based. 
Accessing the site to initiate the observation in-person was initially deemed 
necessary not only to build a contextual understanding of the empirical case 
and the industry in which they operate as well as becoming familiar with the 
type and nature of work they do, but also, and most importantly, to establish 
relations and rapport with key research participants, including the project 
manager and other key staff at the AI software company at the satellite office 
and those working at its headquarters. This ensured communication 
channels were open upon resuming the observations later, virtually. The in-
person visits and on-site observations allowed me to see things and grasp a 
sense of the AI software company’s work in a way that would not have been 
possible by just attending meetings and talking to participants virtually. 
 
The on-site observations included attending different online project-related 
meetings, one internal meeting between the Project Manager and the AI 
software development team based on the company’s headquarters, and 
another external meeting between the Project Manager, the Lead Data 
Scientist, and project management representatives from the innovation 
office at the utility company. The purpose of the former meeting is to follow 
up internally on the status of the AI software development, while the 
purpose of the latter is to discuss the project progress with the client in 
general, and particularly, the progress of developing the algorithms and the 
AI models in connection to the partially implemented virtual inspections, as 
well as to solicit related required inputs and clarifications from the client. In 
addition, through that period, to further establish trust and as an act of 
commitment inherent in building the relationships between the researcher 
and the research participants (Cunliffe & Alcadipani, 2016), I accompanied 
Intelligent’ s Solutions in an informal business dinner, and I also joined their 
Europe Team retreat gathering in May 2022. Also, later on and as the series 
of internal meetings were canceled in September 2022 due to changes in the 
way of structuring the work occurring at some of the units at the company’s 
headquarters, I focused more on the project meetings with the utility 
customer, and observations were resumed off-site virtually by continuing to 
attend the external online project meeting between the two involved 
companies, which were originally held via Teams on a semi-regular weekly 
basis, for an approximate duration of 1 to 1.5 hours. Upon obtaining 
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way of structuring the work occurring at some of the units at the company’s 
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approval to record the meetings, the observed meetings were later 
transcribed and incorporated with a summary of the meetings’ transcripts 
along with detailed reflections into the ‘empirical material journal’ I drafted. 
The journal was further complemented by incorporating notes and 
impressions that were manually documented in a research diary while 
conducting the on-site observations. Table 2 below outlines a summary and 
description of the overall observations completed between March 2022 and 
January 2024. 
 
As the table shows, observing meetings enabled the generation of empirical 
material, supported tracking of the project’s development, and facilitated a 
deeper understanding of the empirical case. It also allowed engagement with 
participants in different roles and observation of how some parts of the 
virtual inspections were conducted using the AI software, particularly 
during the on-site visits. 
 
 

Table 2 
Observations of meetings 

No.  Date  Place Note  
1 18 Mar 

2022 
Satellite 
office, 
Sweden 

Met the Chief Customer Success Officer and was 
introduced to the project manager, and received a brief 
on what the company does and how they work, 
including the inspection via the AI software and how it 
works and its functionalities, etc. During this visit, I 
acted as a silent observer and spent most of the time 
observing what the project manager was doing and 
listening to different project-related meetings he 
attended that day 

2 24 Mar 
2022 

Satellite 
office, 
Sweden  

Attended three meetings, including one external 
meeting between the AI software company and the 
utility company, in which they discussed the work’s 
progress while displaying a simple tracking sheet 
showing the different AI models under the first 
package. Among the key points discussed was the need 
to tag images of different powerline structures, classify 
the powerlines into concrete, wood, and steel, and link 
the images with the respective powerline structures. 
The other two internal meetings were held between the 
project manager and staff from headquarters, including 
the product (the AI software) unit. The meetings 
entailed initial discussions on the AI models’ plan, the 
process of storing and sorting the customer’s images, 
and the potential additional cost of data storage. 
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3 31 Mar 
2022 

Satellite 
office, 
Sweden 

During this visit, I attended an online weekly internal 
meeting between the project manager and three staff 
from the product unit at headquarters. The team was 
using an Excel tracking sheet to follow tasks related to 
the project’s AI development. The project manager 
discussed the challenges encountered with the data 
quality (powerline images captured by drones) and the 
need for capturing new images of better quality to 
enable the detection of more elements in the 
powerlines. 

4 7 Apr 
2022  

Satellite 
office, 
Sweden  

During this visit, I attended an online weekly internal 
meeting between the project manager and three staff 
from the analytics unit at headquarters to discuss the 
different packages of AI models along with a list of 
identified components and defects to build algorithms. 
The main discussion revolved around the importance 
of tagging as many images as possible to build 
algorithms and train the AI, and the benefit of 
complementarities by using different images belonging 
to other utility customers to train AI, especially when 
they lack images of certain powerline components or 
defects or when the image quality is low. 
I also managed to attend an internal meeting between a 
project manager responsible for managing another 
project for a utility company based in Northern Europe, 
and the analytics team in headquarters, wherein he 
discussed points related to image quality and reporting 
of inspection results.  

5 21 Apr 
2022 

Satellite 
office, 
Sweden 

During this visit, the project manager was on sick leave 
and hence I could not attend any project-related 
meetings. However, I managed to read through and 
review different documents related to the project and 
the company’s work in general. I also meet with the 
Chief Customer Success Officer to discuss some 
internal organizational aspects that could be of interest 
to my study, including those related to the re-
organizing of the company, as they aspire to bring some 
changes and take steps to move away from being a 
project-oriented to a product-oriented company, with 
more standardization and focus and less customized 
solutions and services that require lots of effort, time, 
and cost. It was agreed to have a meeting with the Chief 
Technology Officer the following week. 

6 28 Apr 
2022 

Satellite 
office, 
Sweden  

Met with the Chief Technology Officer to get a brief on 
the newly proposed revised organizational structure/re-
structure, and general challenges encountered with 
various utility customers due to different work 
processes and requirements per country, etc. Then later, 
I attended another internal meeting with staff from the 
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Customer Success Office from the company’s different 
international offices, wherein the VIDA project 
manager presented his project with the Southern 
European utility company in terms of timeline, scope, 
budget, activities, challenges, and next steps. The 
meeting was very useful for learning more about the 
complex project and to grasp additional details about it. 

7 5 May 
2022 

Satellite 
office, 
Sweden 

During this visit, I managed to observe some inspection 
results outlined by the AI software. I also attended two 
meetings, including one meeting with the utility 
company customer to discuss the work progress, while 
at the same time the Lead Data Scientist from the AI 
software company provided brief updates on all AI 
models that will be completed in June 2022. Also, I 
attended another internal meeting between the project 
manager and other staff from the AI software 
company’s headquarters to follow up on the work 
progress regarding the algorithms’ development 
internally.  

8 9 May 
2022 

Off-site, 
Sweden  

Joined the company’s team gathering and retreat in 
Stockholm. The retreat presented me with the 
opportunity to meet different staff from the company’s 
headquarters, strengthen the relationships with the 
project manager and other staff members who are also 
involved in the project, and learn more about the 
company. The Chief Executive Officer gave a speech 
and discussed how the company has progressed and 
grown over the years, the future directions, and 
aspirations to focus more on the AI software product, 
and current challenges and strengths. During the 
retreat, I also attended a session by the Chief Marketing 
Officer where she presented the newly developed 
website with the new logo and content including a 
revised value, vision, and mission. 

9 19 May 
2022 

Satellite 
office, 
Sweden  

During this visit, I attended two meetings, including 
one meeting with the utility company customer 
wherein the discussion continued on some challenges 
encountered in tagging and linking images for specific 
AI models, and the need to secure further images of 
certain powerline components and defects. 
And I also attended another internal meeting between 
the project manager and staff from the product unit at 
the AI software company’s headquarters, wherein the 
discussion mainly revolved around some required 
information and updates regarding the image 
repository, in terms of how much data space they have, 
the storage limit, cost, etc., as well as the need for 
additional images for some new AI models, and the 
quality of the images 
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10 18 Aug 
2022 

Virtual 
(including 
one 
meeting) 

The meetings focused on reviewing progress of 
multiple AI models following limited activity over the 
summer. The AI software company presented an 
updated Excel tracker detailing status, performance, 
and tagging progress for all models. Discussion 
focused first on the corrosion model, where feedback 
from the utility’s inspectors led to reclassification of 
severity levels and updates to tagging guidance. The 
Lead Data Scientist also reported advancements in 
tagging components, such as hotlinks, clamps, cross-
arms, and protection devices, prioritizing categories 
with fewer examples. Significant challenges were 
highlighted for the thermal hotspot detection model due 
to the need for precisely matched regular-colored 
images with thermal ones that come in black and white, 
something difficult to achieve with current helicopter 
and drone imaging methods. Additionally, three 
potential new models were discussed: bird nest 
detection (feasible for delivery within the year), 
vegetation encroachment (likely requiring two separate 
models), and defect detection in bird-protection 
devices (dependent on obtaining enough examples). 
The meeting concluded with plans for follow-up 
communication and the next meeting in early 
September 2022. 

11 28 Aug 
2022 

Virtual 
(including 
two 
meetings) 

12 6 Sep 
2022 

Virtual 
(including 
one 
meeting) 

In this busy period prior to the end of the quarter, the 
meetings focused on reviewing progress across 
multiple AI models. The AI software company 
reported ongoing tagging and training work, noting that 
several models, such as danger plates, anti-climbing 
devices, bird-protection devices, corrosion, lightning 
arrestors, guy wires, and crossarms remain in 
development, often due to limited or unclear data. 
Discussions highlighted how changes in inspection 
criteria require updates to AI logic, and several 
technical questions revealed the need for more 
consistent involvement of the utility company’s 
inspection experts. The utility PM repeatedly 
emphasized the importance of documenting model 
performance over time and using the agreed reporting 
template to track historical progress. Challenges also 
emerged around component definitions, translation 
ambiguities, and limited defect examples. Toward the 
end, both parties discussed preparing for partial 
deliveries of completed models and confirmed that new 
models such as bird nests could move forward, while 
others like vegetation encroachment and 
bird-protection defects would shift to next year due to 
image quality constraints. 

13 7 Sep 
2022 

Virtual 
(including 
one 
meeting) 

14 14 Sep 
2022 

Virtual 
(including 
one 
meeting) 

15 15 Sep 
2022 

Virtual 
(including 
one 
meeting) 

16 22 Sep 
2022 

Virtual 
(including 
one 
meeting) 
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17 6 Oct 
2022 

Virtual 
(including 
one 
meeting) 

In these meetings, the AI software company presented 
an early draft of report updates to the deputy PM from 
the utility company, reviewing progress on several AI 
models, including danger plates, corrosion, 
bird-protection devices, anti-climbing devices, 
hotspots, AMPACT connectors, cut-out devices, and 
cotter pins. Discussions highlighted recurring 
challenges such as poor image quality, insufficient or 
unclear defect examples, and the need for consistent 
technical criteria, particularly for subjective defects 
like corrosion and vegetation encroachment. The utility 
representative noted limitations caused by photo angles 
and acknowledged that many criteria have historically 
been based on individual inspector judgment, 
underscoring the need for a dedicated workshop to 
standardize definitions. Several models, including 
hotspots and cotter pins, require new or higher-quality 
data, while others may initially be developed using 
images from other utilities. Both sides agreed to 
formalize certain requests via email, refine criteria 
collaboratively, and update the inspection manual to 
reflect upon the ongoing findings about defects, with 
detailed discussions planned once the utility PM 
returned from leave. 

18 13 Oct 
2022 

Virtual 
(including 
one 
meeting) 

19 20 Oct 
2022 

Virtual 
(including 
one 
meeting) 

20 3 Nov 
2022 

Virtual 
(including 
one 
meeting) 

In these meetings, the project teams reviewed progress 
on the AI models included in package two, with a 
strong focus on improving reporting clarity and 
refining how model development and performance are 
communicated. The AI software company presented 
updates on several models including the newly 
developed bird nest detector, conductor strain damage, 
insulators, and brackets highlighting training data 
sources, test results, and challenges linked to image 
quality. The utility company requested clearer 
documentation in the slides, including whether each 
model was newly created or previously trained, how 
many images came from their inspections versus other 
utilities, and the evolution of model performance 
against contractual KPIs. Both sides agreed to rely on 
precision and recall instead of the more complex MAP 
metric when presenting results internally. Discussions 
also emphasized the recurring impact of inconsistent 
image quality, with helicopter images often 
outperforming drone imagery. The meetings concluded 
with plans to refine the presentation, align on how to 
explain validation and test phases, and continue 
discussions in the following month. 

21 10 Nov 
2022 

Virtual 
(including 
one 
meeting) 

22 17 Nov 
2022 

Virtual 
(including 
one 
meeting) 

23 24 Nov 
2022 

Virtual 
(including 
one 
meeting) 

24 2 Dec 
2022 

Virtual 
(including 

In these meetings, the project teams conducted an 
in-depth review of the final AI models to be delivered 
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one 
meeting) 

under package two, covering bird-protection devices, 
cut-out devices, lightning arrestors, AMPACT 
connectors, crossarm braces, and cotter pins. The AI 
software company shared an expanded presentation 
with lots of images to clarify how each model was 
developed, trained, and tested, while repeatedly 
emphasizing how poor image quality and limited 
camera angles hinder model accuracy, especially for 
very small components. The Deputy PM from the 
utility company played a key technical role, helping 
interpret component types and defects and highlighting 
the operational limits of current helicopter and drone 
inspections. Across the models, the teams discussed 
detection challenges, false positives and negatives, and 
the need for clearer criteria, additional examples, and 
higher-quality images. In the follow-up meeting in 
mid-December, senior leaders also addressed concerns 
around the utility’s plan to use third-party inspectors 
for quality assurance, agreeing that consistent defect 
standards and legal safeguards were essential. The 
discussions concluded with acknowledgment that 
several models, particularly hotspots and corrosion, 
require further refinement in 2023, and the utility PM 
requested a shorter executive-level summary of results 
for internal reporting. 

25 15 Dec 
2022 

Virtual 
(including 
one 
meeting) 

26 17 Feb 
2023 

Virtual 
(including 
one 
meeting) 

In early 2023, the project entered a pause in regular 
online meetings as both teams reassessed the AI model 
roadmap. In January, the Chief Strategy Officer and the 
project manager from the AI software company 
traveled and met the utility in person to present project 
progress, challenges, and a revised, more realistic 
proposal for the remaining year, acknowledging 
persistent data-quality and process issues. Throughout 
February meetings, discussions centered on redefining 
the project scope, as the AI software company 
proposed focusing only on models with sufficient data 
and operational value, while the utility company 
reviewed and responded to this roadmap, prioritizing 
defects critical to grid reliability and suggesting the 
removal of models hindered by poor image quality. The 
utility also expressed interest in extending the project 
beyond the end of December 2023 and prepared 
detailed inspector feedback ahead of a planned 
technical workshop. Meetings highlighted ongoing 
challenges in data capture, shifting defect criteria, 
communication gaps, and language barriers, but also 
showed improved engagement from the utility side and 
a shared intent to align on a refined scope for the year 
ahead. 

27 23 Feb 
2023 

Virtual 
(including 
one 
meeting) 

 

 49 

one 
meeting) 

under package two, covering bird-protection devices, 
cut-out devices, lightning arrestors, AMPACT 
connectors, crossarm braces, and cotter pins. The AI 
software company shared an expanded presentation 
with lots of images to clarify how each model was 
developed, trained, and tested, while repeatedly 
emphasizing how poor image quality and limited 
camera angles hinder model accuracy, especially for 
very small components. The Deputy PM from the 
utility company played a key technical role, helping 
interpret component types and defects and highlighting 
the operational limits of current helicopter and drone 
inspections. Across the models, the teams discussed 
detection challenges, false positives and negatives, and 
the need for clearer criteria, additional examples, and 
higher-quality images. In the follow-up meeting in 
mid-December, senior leaders also addressed concerns 
around the utility’s plan to use third-party inspectors 
for quality assurance, agreeing that consistent defect 
standards and legal safeguards were essential. The 
discussions concluded with acknowledgment that 
several models, particularly hotspots and corrosion, 
require further refinement in 2023, and the utility PM 
requested a shorter executive-level summary of results 
for internal reporting. 

25 15 Dec 
2022 

Virtual 
(including 
one 
meeting) 

26 17 Feb 
2023 

Virtual 
(including 
one 
meeting) 

In early 2023, the project entered a pause in regular 
online meetings as both teams reassessed the AI model 
roadmap. In January, the Chief Strategy Officer and the 
project manager from the AI software company 
traveled and met the utility in person to present project 
progress, challenges, and a revised, more realistic 
proposal for the remaining year, acknowledging 
persistent data-quality and process issues. Throughout 
February meetings, discussions centered on redefining 
the project scope, as the AI software company 
proposed focusing only on models with sufficient data 
and operational value, while the utility company 
reviewed and responded to this roadmap, prioritizing 
defects critical to grid reliability and suggesting the 
removal of models hindered by poor image quality. The 
utility also expressed interest in extending the project 
beyond the end of December 2023 and prepared 
detailed inspector feedback ahead of a planned 
technical workshop. Meetings highlighted ongoing 
challenges in data capture, shifting defect criteria, 
communication gaps, and language barriers, but also 
showed improved engagement from the utility side and 
a shared intent to align on a refined scope for the year 
ahead. 

27 23 Feb 
2023 

Virtual 
(including 
one 
meeting) 
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28 2 Mar 
2023 

Virtual 
(including 
one 
meeting) 

An intense month of coordination between the two 
companies, marked by two meetings focused on 
clarifying technical criteria, aligning expectations, and 
finalizing the revised roadmap for the remainder of the 
project. Early in the month, the PMs reflected on a large 
interdepartmental workshop at the utility company, 
where for the first time key technical units including 
inspectors, specialists, and project engineers joined the 
discussions, revealing internal decision-making 
complexities and the growing impact of AI-driven 
inspections on defect prioritization. Conversations also 
covered the scope and duration of a potential contract 
extension and the need to balance ambition pertaining 
to algorithm development and AI potential with 
realistic timelines. Throughout the month, both sides 
worked on shaping the extension proposal, and 
discussing new components such as transformers and 
fiber optics, while acknowledging ongoing challenges 
related to image quality, data inconsistencies, and 
unclear defect definitions. The utility expressed strong 
interest in continuing the partnership but emphasized 
budget constraints and the need for a two-year 
extension, while the AI company stressed the 
importance of proper data foundations before 
expanding scope. Meetings also addressed 
coordination with the drone service provider, to plan 
for the upcoming work and explain the quality of 
images; for example, about the LIDRA component in 
which they face issues, and how it’s important to 
perform the virtual inspection correctly. 

29 7 Mar-
2023 

Virtual 
(including 
one 
meeting) 

30 5 Apr 
2023 

Virtual 
(including 
one 
meeting) 

During these meetings, the AI software company 
focused on resetting expectations with the utility’s 
innovation team, emphasizing that some AI models 
initially planned for 2023 were not achievable due to 
poor image quality, missing data, and ongoing 
challenges with the drone provider. At the same time, 
they also faced a new request from the drone provider 
to take over large-scale data cleaning and unexpected 
tasks outside their usual scope. Internally, the team 
continued evaluating which models were realistically 
developable, noting again the need for clearer defect 
definitions and direct input from the utility’s inspection 
experts, who remain largely uninvolved due to internal 
communication constraints. Meanwhile, frustration 
over data quality issues and coordination difficulties 
remain. The teams also revisited the potential use of 
synthetic data, although the Lead Data Scientist 
stressed it cannot replace real image examples. Overall, 
the month was marked by some internal restructuring, 

31 11Apr 
2023 

Virtual 
(including 
one 
meeting) 

32 13 Apr 
2023 

Virtual 
(including 
one 
meeting) 
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uncertainty, and efforts to align a feasible technical 
path forward before finalizing the project extension 

33 24 May 
2023 

Virtual 
(including 
one 
meeting) 

In this meeting, both teams reviewed progress on 
several AI models, such as corrosion, thermal hotspots, 
bird-protection devices, anti-vibration components, 
etc., and discussed what should be prioritized in the 
upcoming inspection cycle. The AI software company 
stressed again how crucial high-quality images and 
clear defect definitions are, especially for complex and 
subjective models like corrosion. They also requested 
additional clarification from the utility of defects such 
as broken tower legs and anti-vibration devices, with 
the Deputy PM stepping in to provide technical detailed 
explanations. The discussions highlighted ongoing 
challenges: inconsistent participation from the utility’s 
technical inspection teams from the Asset Life Cycle 
unit, frequent communication gaps, and the inherent 
complexity of developing reliable AI models that 
depend not only on detecting components but also 
correctly interpreting their surrounding environment 
and context. 

34 1 Jun 
2023 

Virtual 
(including 
one 
meeting) 

Tensions grew as the AI software company reviewed 
new model releases, continued to highlight the ongoing 
image-quality issues. The AI team emphasized that 
many models still could not be developed or integrated 
due to poor drone image resolution, while the utility 
PM insisted image quality was a fixed constraint and 
pressed for some previously agreed-upon models to 
remain in scope. Misaligned expectations, repeated 
debates about synthetic data, and persistent language 
barriers resurfaced, revealing deeper communication 
gaps within the utility’s internal teams. As discussions 
moved toward project extension planning, the AI 
company stressed the need to reset expectations and 
involve technical stakeholders in an upcoming 
workshop to clarify the project’s limits and 
dependencies. 

35  5 Jun 
2023 

Virtual 
(including 
one 
meeting) 

36 16 Jun 
2023 

Virtual 
(including 
one 
meeting) 

37 16 Aug 
2023 

Virtual 
(including 
one 
meeting) 

The project team reviewed the overall status of the AI 
models and introduced a new column specifying 
minimum image-quality requirements needed for the 
models to function properly. This addition was met 
with strong disagreement from the utility PM, who 
argued that higher-quality images are unattainable due 
to drone restrictions in light of the absence of 
governmental approval. The AI team reiterated that 
image quality has always been a limiting factor and that 
AI cannot detect what humans themselves cannot see. 
Tensions resurfaced as long-standing issues reappeared 
with unrealistic expectations, limited involvement of 
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technical staff, repeated and lengthy defect clarification 
and questions, and unresolved quality assurance 
responsibilities, highlighting ongoing misalignment 
regarding the project’s constraints and the utility 
company’s expectations. 

38 3 Oct 
2023 

Virtual 
(including 
one 
meeting) 

The discussion focused on the stalled project progress, 
ongoing delays in receiving drone images, and the 
growing uncertainty around the project extension. The 
AI software company emphasized that only a fraction 
of the targeted data had been received, making several 
planned AI models impossible to attain, while the 
utility company continued to insist on keeping the full 
original scope. The project manager expressed clear 
frustration with persistent data issues, unrealistic 
expectations from the utility company, and 
communication challenges that continued to slow 
coordination and decision-making. 

39 18 Jan 
2024 

Virtual 
(including 
one 
meeting) 

The project contract has already expired, but in this 
meeting the discussion with the project manager and 
another staff member was centered on stalled extension 
negotiations and a new unexpected demand from the 
utility company to access and download the AI models 
developed during the project. This triggered a 
potentially complex dispute, with the AI software 
company warning that the project’s continuation was 
unlikely unless this was resolved. Also, the project 
manager expressed frustration over persistent 
misaligned expectations, ongoing data (and thus work) 
delays coupled with communication bottlenecks 
caused by the innovation unit’s tight control. 
Meanwhile, changes on the utility side, including a new 
helicopter service provider along with pressure on the 
drone provider to improve data add further uncertainty, 
as both companies await a final decision on a potential 
extension. 

3.4.2 In-depth semi-structured interviews  
In this thesis, the in-depth semi-structured interviews were conducted to 
obtain a complementary picture of the studied phenomenon (MacIntosh & 
O’Gorman, 2015), and to corroborate my understanding of the observations 
through adding retrospective and anticipatory narratives to the emerging 
story of the project that was documented in my journal. I did that by 
specifically zooming-in and generating additional accounts and constructs 
of the overall process, practices, and intentions. This included how the 
routine had been enacted in the past along with the involved actors, artifacts, 
actions, etc., and how the routine was different due to the deployment and 
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use of AI and its potential current and future effects on enacting the routine. 
This provided a comparison between past and present routines, expectations, 
and experiences. Also, the interviews helped in gaining a better 
understanding of how the algorithm is being developed and the associated 
actions and actors. In specific occasions, interviews also provided the 
opportunity to see how the actual virtual inspection takes places through the 
AI software, particularly during interviews with two of the involved 
inspectors from a third-party inspection company. At the same time, the in-
depth semi-structured interviews helped in complementing the observations 
by zooming out and generating accounts on other related matters, as the 
interviewees could talk about and reflect upon other parts of the routine 
design process that cannot be seen while observing the meetings, such as the 
preparations and coordination needed prior to actually flying drones, and 
how the virtual inspection actually takes place.  
 
Interviews were held in English and with relevant staff at different levels 
and roles, not only from Intelligent Solutions and Energy EX but also 
another company involved in the project (see Table 3). The first round of 
interviews was initiated in December 2022, and the last interview was 
completed in November 2023. A final interview was held in January 2025 
upon concluding the project’s closure. In addition, all the interviews were 
organized and held virtually via Teams, wherein each participant consent 
was obtained prior to recording the interview for subsequent transcribing. 
Moreover, the in-depth semi-structured interviews provided the 
interviewees with the freedom and flexibility needed to express their views 
without time limits and restrictions, which can increase the trustworthiness 
of the study (MacIntosh & O’Gorman, 2015).  
 
Finally, it’s worth noting that interviewing additional participants from the 
utility company beside the project manager and the deputy was not possible. 
For instance, interviewing other staff, such as members of the inspection and 
maintenance unit and other managerial staff members who could have 
provided relevant accounts to enrich the empirical material and possibly the 
analysis was not possible, despite the several attempts made to request 
interviews by email and verbally at other occasions at the end of the 
observed meetings (see Section 3.5.1 on methodological reflections for 
more details). 
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Table 3 
Interviews  

Organization Date Title Role Duration 
Intelligent 
Solutions 
(AI Software 
Company) 

15 Dec 
2022 

Project 
Manager 
(PM) 

Part of the Customer Success 
and Project Management 
team. The PM was mainly 
recruited and designated to 
specifically manage the 
project with the Southern 
utility company, 
operationally, 
administratively, and 
financially. The PM maintains 
direct communication with 
the utility company customer 
and liaises with all the 
different involved 
stakeholders. 

52:41 

21 Dec 
2022 

Project 
Manager 
(PM) 

Same person as above. 39:09 

5 Jan 
2023 

Lead Data 
Scientist and 
Vice President 
of Analytics 

Develops the machine 
learning algorithms and AI 
models, lead model 
development and 
experimentation, mentor data 
scientists, validate model 
performance and quality 
before it is sent out for 
deployment into the AI 
software, and work closely 
with engineers and other 
domain experts.  

56:46 

22 Mar 
2023  

Product (AI 
Software) 
Manager  

Supervises the product 
development team, and 
devise/implement strategies 
for product development and 
product key performance 
indicators. 
Acts as senior liaison/mid-
point between the Customer 
Success Team at the satellite 
and the Product Team in 
headquarters. The person who 
holds this position previously 
worked as a Senior Customer 
Success Manager. 

1:03:28 

 54 

Table 3 
Interviews  

Organization Date Title Role Duration 
Intelligent 
Solutions 
(AI Software 
Company) 

15 Dec 
2022 

Project 
Manager 
(PM) 

Part of the Customer Success 
and Project Management 
team. The PM was mainly 
recruited and designated to 
specifically manage the 
project with the Southern 
utility company, 
operationally, 
administratively, and 
financially. The PM maintains 
direct communication with 
the utility company customer 
and liaises with all the 
different involved 
stakeholders. 

52:41 

21 Dec 
2022 

Project 
Manager 
(PM) 

Same person as above. 39:09 

5 Jan 
2023 

Lead Data 
Scientist and 
Vice President 
of Analytics 

Develops the machine 
learning algorithms and AI 
models, lead model 
development and 
experimentation, mentor data 
scientists, validate model 
performance and quality 
before it is sent out for 
deployment into the AI 
software, and work closely 
with engineers and other 
domain experts.  

56:46 

22 Mar 
2023  

Product (AI 
Software) 
Manager  

Supervises the product 
development team, and 
devise/implement strategies 
for product development and 
product key performance 
indicators. 
Acts as senior liaison/mid-
point between the Customer 
Success Team at the satellite 
and the Product Team in 
headquarters. The person who 
holds this position previously 
worked as a Senior Customer 
Success Manager. 

1:03:28 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 35



 

 55 

30 Mar 
2023  

Chief 
Analytics 
Officer  

Defines the organization's 
analytics and AI strategy as 
well as ensuring it aligns with 
business objectives, translates 
business strategy into 
analytics initiatives, oversees 
governance and compliance 
of AI policies, and manages 
analytics department and 
team. 

57:18 

31 Mar 
2023  

Chief 
Customer 
Success 
Officer 
(CCSO) 

Acts as a head of project 
management and in charge of 
overseeing and retaining the 
partnership with the Southern 
European utility company and 
other different customers 
across Europe.  
Also responsible for 
expanding the customer base 
and developing the business 
by attracting new potential 
customers. 

1:16:28 

5 Apr 
2023 

Chief 
Analytics 
Officer  

Same person as above. 20:05 

13 Apr 
2023 

Asset 
Information 
Management 
Engineer 
(AIM) and 
Inspection 
Lead (1) 

Liaises all the virtual 
inspection work with third-
party inspectors, including 
reviewing the inspection 
report and results, and 
conducting quality assurance. 
Also, the AIM engineer 
assists in annotating and 
labeling the images of the 
powerline components, 
elements, defects, etc. The 
AIM engineer was a previous 
Vitex employee and left the 
company in spring 2023. 

1:00:36 

28 Nov 
2023 

Asset 
Information 
Management 
Engineer 
(AIM) and 
Inspection 
Lead (2) 

Liaises all the virtual 
inspection work with the 
third-party inspectors, 
including reviewing the 
inspection report and results, 
and conducting quality 
assurance. Also, the AIM 
engineer assists in annotating 
and labeling the images of the 

1:26:07 
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powerline components, 
elements, defects, etc. 

Energy EX 
(Utility 
Company) 

24 Feb 
2023 

Project 
Manager and 
Innovation 
Specialist 

Manages the project and 
follows up on its progress 
with the AI software 
company. The PM leads 
communication and 
represents the utility company 
in all project meetings, as 
well as liaising all work 
internally with other units. 

1:12:40 

24 Feb 
2023 

Deputy 
Project 
Manager and 
Innovation 
Specialist 

Follow ups on the project 
progress with the AI software 
company and attend all the 
project progress meetings 
along with the Project 
Manager. Provides some of 
the technical input needed 
regarding the powerline’s 
components and defects. 

1:12:40 

Sustainable 
Grid 
(3rd party 
Inspection 
Company) 

28 Nov 
2023 

Offshore 
Inspector (1) 

Performs the virtual 
inspection using the AI 
software, including the 
reviewing of AI results and 
addition of comments. 
Finalizing the inspection 
report draft and sharing via 
the platform with the AIM 
Engineer for review and 
assurance. Also, the 
inspectors occasionally sort 
the data by linking the 
dataset/images with the 
respective assets before 
starting the AI inspection. 

52:17 

28 Nov 
2023 

Offshore 
Inspector (2) 

Performs the virtual 
inspections using the AI 
software, including reviewing 
of AI results and addition of 
comments. Finalizes the 
inspection report draft and 
sharing via the platform with 
the AIM Engineer for review 
and assurance. Also, the 
inspectors occasionally sort 
the data by linking the 
dataset/images with the 
respective assets before 
starting the AI inspection. 

38:18 
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Intelligent 
Solutions 
(AI Software 
Company) 

22 Jan 
2025 

Chief Strategy 
Officer (CSO) 

Develops comprehensive 
strategic plans and strategies 
in collaboration with other 
senior leadership members, in 
line with the company’s 
vision and overall business 
portfolio. The CSO 
previously headed the 
Customer Success unit while 
holding the position of 
CCSO. Thus, the CSO 
continued to maintain some 
involvement in the VIDA 
project even after holding this 
position. 

34:06 

3.4.3 Archival material  
Archival research often offers a rich source of data and works well in 
combination with other data collection methods (Saunders et al., 2019). The 
archival material used in this thesis was mostly derived from the AI software 
company. The documents included, for instance, presentations, published 
online reports, inspection manuals, emails, Excel sheets, and other publicly 
published material such as catalogues, webinars and podcasts. This was in 
addition to published statements and posts on LinkedIn, and other internal 
documents that I was able to obtain via official access to the case company. 
These types of documents were valuable as supplementary tools in 
combination with the semi-structured interviews and observations, to further 
enrich my understanding of the routine design process by generating 
additional descriptions of the routine, key events, the roles of actors, the 
process of developing the algorithms, and the company’s and project history 
as well as the industry itself, with which I had no familiarity with prior to 
initiating the thesis work.  

3.4.4 Analysis of empirical material  
Processual material provides rich and fine-grained details with varying 
degrees of temporal embeddedness, something that is hard to obtain through 
quantitative data that are coarse-grained and tend to ‘‘skim the surface of 
processes rather than plunging into them directly’’ (Langley, 1999, p. 705). 
However, the depth and richness of processual material is often coupled with 
complexity and messiness, which can lead to challenges in making sense of 
it to develop a valuable theoretical contribution (Langley, 1999).  
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Inspired by the influential piece Strategies for Theorizing from Process Data 
in which Langley (1999) details seven strategies for process data analysis 
and theorizing, I first selected the narrative strategy by constructing detailed 
stories along with notes and reflections that were all incorporated into an 
empirical material journal, as a preliminary step aimed at establishing data 
chronology and a stimulus for subsequent coding, analysis, and theorizing. 
Alongside the narrative strategy, I mobilized a simplified temporal 
bracketing strategy to organize the flow of stories and enable a subsequent 
systematic ordering of events (Langley 1999). Specifically, I operationalized 
these two strategies by first using a voice recognition application to 
transcribe the recordings, and by compiling a detailed narrative account of 
each meeting. The empirical material was organized in a chronologically 
structured research journal where each weekly meeting was recorded and 
grouped by month and supplemented with ongoing analytical reflections. 
The journal therefore served as a longitudinal record of the process and 
enabled an understanding of how the routine design process unfolded over 
time. 
 
Next, I listened to the audio while correcting the text in Word documents, 
and simultaneously highlighted quotes that appeared significant and 
intriguing. Consistent with process theorizing (Langley, 1999), my next step 
was to divide the text into overarching thematic narratives, where the 
analysis was focused on tracing how the routine design and interactions 
generally unfolded over time. However, at a certain point, after compiling 
the full empirical narrative, I realized that there was limited additional 
insight to be gained from continuing to trace the unfolding of events over 
time in detail. Instead, when reviewing the material as a whole, it became 
apparent that there were no clear critical turning points, distinct phases, or 
major shifts in the design process over time. Rather, all seemed to repeat, as 
the design process appeared to be shaped by an evolving design assemblage 
in which recurring or emerging challenges and design actions played a more 
central role. Consequently, the analytical focus shifted towards identifying 
and interpreting these recurring themes within the compiled narrative.  
 
To interpret the qualitative empirical material, thematic analysis (Braun & 
Clarke, 2006) was then applied to identify codes based on recurrent patterns 
and concepts thematically across the entire empirical material including the 
observation’s detailed constructed narrative, interviews, and some archival 
documents. At the same time, systematic combining approach (Dubois & 
Gadde, 2002) was employed to guide the abductive iterative movement 
between empirical material and theoretical concepts from the Routine 
Dynamics literature. This abductive approach enabled continuous 
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refinement of the analytical theoretical framework as additional empirical 
insights into the routine design process evolved, with the ultimate objective 
of matching theorical insights (‘theory’) with empirical insights (‘reality’) 
through iterations of analysis and interpretation (Dubois & Gadde, 2002). 
Thus, systematic combining structured the iterative theorizing process, 
while thematic analysis provided the analytical lens for interpreting and 
connecting empirical insights to the emerging theoretical understandings. 
This led me to analyze how the routine design process unfolded by first 
identifying the human and nonhuman actors involved across different 
organizational and spatiotemporal boundaries, and examining how they 
became entangled in the design assemblage, which I subsequently 
conceptualized as a “distributed algorithmic routine design”. Furthermore, 
I identified a range of emerging sociomaterial challenges, conceptualized as 
“design disjunctures” together with the actions enacted in the development 
of algorithms for virtual inspections, described as “design actions”. 

3.5 Methodological and Ethical Reflections  
 

In this section, I will highlight and reflect on some of the challenges and 
limitations encountered during the production of empirical material, 
followed by a reflection on the ethical considerations underpinning this 
thesis. 

3.5.1 Methodological reflections  
- Documenting notes during and after the observed meetings was particularly 

challenging at the beginning of the fieldwork, when I was still trying to 
establish relationships with the research participants while simultaneously 
developing an understanding of the complex project setting. Consequently, 
during the initial stages of the on-site observations, I was unable to capture 
extensive quotations and detailed data. Instead, I focused primarily on 
understanding the project context and writing brief notes and summaries 
whenever possible. However, after obtaining approval to record the 
meetings in August 2022, I was able to take more detailed notes during the 
meetings, revisit the recordings afterwards, transcribe the discussions, and 
write summaries and reflections following each observation session. 
 
Connectedly, reflexive writing is important for situating the gathered data 
within their relevant organizational contexts (Watson, 2010) and for 
explaining why and how different actors and accounts come into play within 
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a particular organizational setting and context (Rouleau et al., 2014). 
Accordingly, while writing my notes and reflections during and particularly 
after the observed meetings, I attempted to engage reflexively with both the 
fieldwork process and my interpretations. Initially, however, this was not an 
easy task due to the complexity of the project setting and its dynamics. Over 
time, I gradually developed greater confidence in reflexive writing, 
particularly as I became more comfortable in my fieldwork engagement and 
increasingly recognized that my embodied experiences, emotions, and 
positionality as a researcher influenced what I observed and interpreted, 
while also serving as valuable methodological resources informing the 
research process (Cunliffe, 2010; Rosales & Babri, 2023). 
 

- Following the discussions among the different attendees while 
simultaneously maintaining observational focus was sometimes quite 
challenging. The technical terminology related to AI and algorithm 
development, as well as powerline components and defects, was at first 
difficult to fully comprehend given my academic and professional 
background in business and management. This initially limited my “full 
immersion into the micro-level interactions among processes, artifacts, 
people and technologies” (D’Adderio, 2008, p. 771), particularly during the 
early stages of conducting the observations. These challenges were further 
compounded by language-related complexities. Although English was the 
primary language spoken during the meetings, the project managers 
occasionally shifted to Spanish (the native language shared by both project 
managers and the deputy, despite originating from different countries). In 
addition, variations in English accents made both the observations and the 
transcription of recordings more demanding. 
 

- Moreover, I often felt positioned closer to the AI software company side, 
which initially opened the door for hosting my research and generally 
demonstrated greater cooperation and transparency throughout the study. 
For example, shortly after signing the NDA with the AI software company 
in March 2022, I was granted a company email address and access to the 
Teams drive, enabling me to review various project-related documents and 
materials. In addition, reaching out to staff members for interviews both at 
the headquarters and the local satellite office in Stockholm was relatively 
straightforward, and employees were generally cooperative. Even after the 
discontinuation of the agreement with the utility company customer, the AI 
software company remained open about the situation during subsequent 
follow-ups and the final interview, while also continuing to grant me access 
to their system until the end of the study.  
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In contrast, the utility company provided only limited access and indirectly 
declined my request to interview additional staff from the inspection and 
management departments. Consequently, I was only able to interview the 
project manager and the deputy. This lack of openness may have been 
associated with the perception that I was affiliated with the AI software 
company, despite my attempts to clarify my independent role during the 
interviews. It may also have been influenced by the way I was initially 
introduced to them through Intelligent Solutions and/or by my use of a 
company email account associated with the AI software company. 
 

- Being involved in the early stages of the VIDA project enabled me to 
develop a personal rapport with the research participants, particularly those 
from the AI software company. Over time, participants appeared 
increasingly comfortable sharing information and reflecting on the project, 
which in turn deepened my engagement with their organizational reality. 
This prolonged engagement and involvement in the field doing the 
observations contributes to the credibility and trustworthiness of this thesis 
(Lincoln and Guba, 1985, p. 301). 
 
At the same time, I remained aware of the risk of “going native”; becoming 
overly immersed in the AI software company’s perspective and potentially 
losing analytical distance from the insights and specific research questions 
guiding the study. To mitigate and counter this risk, I regularly wrote 
reflexive notes following observations and discussed emerging insights and 
interpretations with my thesis supervisors. These discussions helped me re-
establish analytical distance and step back from the immediacy of my field 
experiences (Yanow et al., 2009). 
 

- Lastly, during the final stages of preparing this thesis, generative AI tools 
were used mainly to assist with language refinement and improve readability 
in some sections. All suggestions were carefully reviewed and evaluated, 
and as an author I remain responsible for all decisions regarding the content, 
analysis, interpretation, and final wording of the thesis. 

3.5.2 Ethical reflections  
Ethical issues associated with qualitative research have become increasingly 
important considering the emergence of more rigorous ethical guidelines 
and review procedures (Langley et al., 2006). For instance, the methods used 
in qualitative and ethnographic studies particularly are “founded on the idea 
that valid knowledge is best acquired through direct contact, proximity, 
detail, and specificity” (Langley et al., 2006, p. 90). As such, the knowledge 
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gained about research phenomena is often deeper and more context-
sensitive than that produced through, for example, quantitative surveys. 
Gaining access to primary qualitative data in ethnographic studies is 
challenging and typically requires obtaining formal pre-authorization before 
entering the field. It also involved a sustained commitment to developing 
and maintaining relationships with research participants over an extended 
fieldwork period. More specifically, access in ethnographic studies is not a 
one-off activity that ends upon entering the field; rather, it is a continuous 
process of negotiation and re-negotiation that requires the researcher to 
develop reflexive and diplomatic sensitivity to the politics of organizational 
access, including the dynamics of researcher–participant relationships 
(Cunliffe & Alcadipani, 2016) . 
 
In this thesis, as previously noted, I obtained official permission prior to 
accessing the site and initiating fieldwork by signing the NDA with the AI 
software company Intelligent Solutions. The NDA was necessary due to the 
sensitive nature of some observed meetings, which included technical 
discussions on AI algorithm development, as well as related strategic 
decisions. Thus, the agreement outlined the purpose of the research and the 
associated confidentiality clauses in accordance with local legislation and 
standards. In addition, I obtained official consent from the case company 
prior to digitally recording the observed meetings, and secured informed 
consent from all participants before conducting and recording interviews. 
Participants were fully informed about the study’s objectives and 
methodological approach. Furthermore, I maintained ongoing 
communication with key informants, primarily the project manager from the 
AI software company, to discuss project updates, clarify interpretations, and 
exchange reflections. 
 
Moreover, maintaining confidentiality and anonymity can be particularly 
challenging in certain empirical research settings, especially in ethnographic 
studies with small sample sizes and use of thick descriptions. In such cases, 
concealing the identity of the research site and/or participants may be 
difficult (Langley et al., 2006). For instance, effective reporting of 
ethnographic data requires providing rich and detailed descriptions, which 
can allow participants to identify one another even when the case itself is 
anonymized (Langley et al., 2006). Accordingly, in presenting my empirical 
material, I have used aliases to anonymize the names of the companies 
involved in the project, as well as the individuals participating in it and the 
names of  software and systems used. For example, Intelligent Solutions, 
Energy EX, Drone EX, and Sustainable Grid are all pseudonyms used to 
represent the companies included in this study. Furthermore, all interviewed 
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participants and individuals quoted in the observed meetings were referred 
to using pseudonyms, and some details were removed to avoid revealing too 
much about the AI models. This approach was primarily adopted to enable 
the presentation of empirical material that would otherwise have been too 
sensitive to disclose, even under conditions of organizational 
anonymization. 
 
Finally, this thesis was guided by the Swedish Research Council’s directives 
on good research practice, as well as University’s data management plan. 
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4. The VIDA Project: from manual to virtual 
inspection of powerlines using drones & 
AI 

The empirical setting of this thesis is an AI digitalization project’s case that 
covers a process of transitioning from manual to virtual inspection of 
powerlines using drones and AI. My official access to the project started in 
early March 2022 and the project started in late August 2021. Specifically, 
the project covers the effort of a Northern European software company, here 
called “Intelligent Solutions”, engaged in an AI digitalization project, here 
described as the “Virtual Inspections using Drones & AI” (VIDA) with an 
electricity distribution utility company in charge of maintaining a large 
portion of powerlines grid, here called “Energy EX”. The project entails the 
customization of Intelligent Solutions’ AI software through the 
development of algorithms to create large sets of new AI models 
representing specific powerlines components and defects catered for Energy 
EX powerline’s grid and inspections. At the same time, the algorithms 
development goes in parallel with performing partial virtual inspection of 
powerlines on behalf of Energy EX, using the AI software owned and 
developed by Intelligent Solutions. Therefore, the main purpose of the 
project is digitalizing Energy EX inspection routine, by designing it with AI 
and drone technologies and concurrently implementing partial virtual 
inspections. 
 
In the following sections, I will first introduce background information 
about the two main involved organizations, followed by a description of the 
AI digitalization project “VIDA” along with more detailed description of its 
scope and processes. 

4.1 About Intelligent Solutions  
Intelligent Solutions (pseudonym) is a software company specializing in the 
development of AI-powered solutions for risk and asset management, 
inspection, and maintenance of critical infrastructure within the utility 
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sector. The company was founded more than 10 years ago by an experienced 
team previously responsible for large-scale IT service exports. Its main 
office is located in a Northern European country, from which it coordinates 
its key operational and managerial functions. The company also maintains 
a satellite office in Sweden, and other offices across several European 
countries and the United States. 
 
Intelligent Solutions develops and delivers software solutions for virtual 
semi-automated inspection of powerlines, grid maintenance planning, and 
energy flexibility optimization. Its software supports utility companies in 
operating and maintaining transmission and distribution networks. 
Targeting utilities worldwide, the company offers AI-powered solutions 
aimed at reducing costs and extending asset life. More specifically, 
Intelligent Solutions provides an alternative to traditional powerlines 
inspection methods for grid monitoring and proactive maintenance. It 
enables the virtual detection of power line defects from images, primarily 
captured by drones, using its proprietary AI-powered software, called ‘Grid 
Inspect’. The results of the analysis are delivered to the customer, and 
interaction is done via cloud-based software provided by Intelligent 
Solutions.  
 
The company’s main product, Grid Inspect, draws on the concept of 
“collaborative AI” which assumes that humans and machines achieve better 
outcomes when working together. In this view, AI is not intended to replace 
human effort but to complement it. Accordingly, the AI software supports 
inspectors in conducting virtual inspections by processing large volumes of 
grid images, identifying powerline components, and detecting potential 
defects. Inspectors, in turn, train and improve the system’s performance by 
validating or invalidating AI-generated results and recommendations, as 
well as in some cases by grading the severity of identified defects. At the 
same time, the AI software is trained on thousands of powerline images 
collected from different utility customers across Europe and the United 
States who use the software for virtual inspections, which is said to further 
enhances the robustness and performance of the AI. 
 
To expand its service offering and provide inspection-as-a-service to 
utilities (IaaS), Intelligent Solutions entered quite recently into a partnership 
with Vitex (pseudonym), a company specializing in management services 
for grid substations and powerlines in the energy and utility sector. 
Following this collaboration, Intelligent Solutions continued to leverage 
Vitex’s asset management services and partnerships, including the 
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outsourcing of inspection activities to specialized third-party inspectors 
from Sustainable Grid (pseudonym), a company based in Asia. 
 
Intelligent Solutions’ operating model and revenue streams are based on a 
Software-as-a-Service (SaaS) model. The SaaS offering provides a 
standardized software interface that enables utility customers to visualize 
their assets, which are geo-tagged and analyzed using AI. Within this model, 
customers are charged based on the number of infrastructures or kilometers 
registered in the system’s repository. In addition, as noted earlier, the 
company offers IaaS, which includes the management of inspection 
operations on behalf of the customer and builds on the SaaS platform to 
deliver its output. In the IaaS model, customers are charged based on the 
number of infrastructures (e.g., wind turbines or offshore rigs) and/or 
kilometers of infrastructure inspected (e.g., pipelines). 

4.2 About Energy EX  
Energy EX (pseudonym) is a large electricity distribution operator located 
in Southern Europe. For about 10 years, the company has pursued a strategy 
focused on the development, technological upgrading, and digitalization of 
its electricity networks, with innovation positioned as a central pillar of its 
business model. This strategy aims to improve electricity supply quality and 
sustainability, while contributing to the transformation of the broader 
electricity system. Since then, Energy EX has invested millions of euros in 
enhancing service quality and keeping pace with developments in the 
digitalization of powerline inspection. These efforts are driven by increasing 
sector-wide pressures for digitalization and sustainable electrification within 
the energy and utility sector, as well as by a shortage of skilled workers due 
to the retirement of experienced inspectors. Together, these dynamics have 
pushed many utilities, including Energy EX, to adopt virtual inspection 
approaches using drones and AI technologies. 
 

“The manual works for powerlines inspection today are not very popular in 
general, and especially of this kind of things are less than years ago. It’s even 
difficult to find new people prepared to do that kind of work. It’s a mix of 
everything that makes us move to digital inspections.” – Deputy Project 
Manager and Innovation Specialist at Energy EX 

To prevent power outages, utilities regularly conduct inspections on their 
powerline grids, to plan for necessary repair or replacement actions. 
Historically, at Energy EX and in the wider industry, these inspections have 
been carried out through ground-based foot patrols and helicopter-assisted 
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surveys, which are described as labor-intensive, challenging, and costly. 
During foot patrol inspections, inspectors often climb poles to conduct 
manual assessments. However, this approach is both hazardous and limited, 
as inspectors are unable to fully access or observe the entire structure, 
particularly the upper sections of powerlines. As a result, certain defects in 
smaller components may be overlooked, which can lead to reactive rather 
than preventive maintenance with serious resulting consequences. In 
addition, inspectors typically record their findings manually in notebooks or 
directly on computers in the field. These inspection results are subsequently 
integrated into Energy EX’s data and work management systems to support 
maintenance planning and operational decisions when required. The use of 
the helicopter-assisted surveys is another method that evolved how 
inspections are performed, but it also requires lots of manual work. 
 

“The use of helicopters evolves in the method that we take the information, 
but the human was still in the back, analyzing the information we took with 
the helicopter. But the next step was to put the artificial intelligence in that 
point and try to get the same results, we are trying.” – Deputy Project 
Manager and Innovation at Innovation Specialist at Energy EX 

As indicated in the above quote, while helicopter-assisted survey inspections 
have contributed to improving the inspection approach, they are described 
as challenging, costly, environmentally unfriendly, and inefficient method 
for power line inspection. This method is typically conducted twice a year, 
when Energy EX contracts a helicopter service provider. Inspectors may 
occasionally accompany these flights, which involve capturing images of 
powerlines using cameras mounted on the helicopter. During the flights, 
inspectors can also perform manual spot checks using binoculars to assess 
the condition of the infrastructure and identify observable defects. 
Following the flights, technical inspectors prepare a report based on their 
observations and manually review and analyze the large volume of collected 
images. In these reports, they document inspection findings and provide 
maintenance recommendations for any detected defects, which are 
subsequently handled by the maintenance department. Figure 1 provides a 
visual illustration of the traditional approaches used by Energy EX to inspect 
powerlines prior to the initiation of the VIDA project, including foot patrols 
and helicopter-assisted surveys. 
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Figure 1: Visual illustration of traditional powerline inspections through foot 
patrols and helicopter-assisted surveys. 

 
In August 2021, Energy EX signed and initiated a large AI digitalization 
project “Virtual Inspections using Drones & AI” (VIDA) in collaboration 
with Intelligent Solutions to digitalize the inspection of their powerlines 
using artificial intelligence technologies. As part of this project, Energy EX 
contracted a drone service provider, Drone EX (pseudonym), a Southern 
European company responsible for operating drones and capturing images 
of the grid infrastructure across specific regions of the country. According 
to Drone EX, the project positions the utility company at the forefront of 
developments in Southern Europe through the planned use of cellular-
connected drones enabling what is described as ‘Beyond Radio Line of 
Sight’ operations. The drone capabilities are intended to support remote, 
safer, and more efficient monitoring of power line conditions. Figure 2 
(presented after Table 4) provides a visual illustration of powerline virtual 
inspections introduced through the VIDA project. A more detailed 
description of how virtual inspections are implemented using the AI 
software is provided in Section 4.3.1. 
 

Humans manually inspect 
powerlines on-site and/or review 
images of powerlines, identify 

potential defects in their various 
components, and subsequently 

draft inspection reports. 
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Table 4 below provides a comparison of Energy EX’s manual and virtual 
powerlines inspection. Specifically, it summarizes the differences between 
traditional inspections previously implemented by Energy EX and the 
virtual inspection introduced through VIDA. Further details on the VIDA 
project are presented in the following section. 
 

Table 4  
Comparison of Energy EX’s manual and virtual powerlines inspection 

 Manual inspections  Virtual inspections  Responsibility of who 
at the VIDA project  

Objective  Manual inspection of 
powerlines process, 
which typically takes 
place regularly as per 
the established formal 
protocols and local 
guidelines. The 
process can also take 
place every time any 
sudden defect or 
default occurs in the 
grid which requires 
immediate 
maintenance of 
powerlines 

Virtual inspection 
process of powerlines 
by using collaborative 
AI to move from 
time-based reactive 
maintenance to 
condition-based 
proactive maintenance 

Key implementers: 
Intelligent Solutions & 
Energy EX  
 
Other implementers/ 
contractors: 
Drone EX, Helicopter 
flight provider, 
Sustainable Grid (as 
third-party inspectors 
contracted by Intelligent 
Solutions), and other 
third-party inspectors 
contracted by Energy 
EX  

Steps 1. Inspectors climb the 
poles or powerlines 
masts for manual 
inspection and/or 
maintenance and move 
between them. 

1. Fly the 
autonomous-driving 
drones and/or 
helicopters mounted 
with cameras to 
capture images of the 
power lines in a set 
pattern 

Drone EX 

2. A helicopter flight 
is also organized twice 
a year to capture 
images of the 
powerlines, and can be 
occasionally 
accompanied by an 
inspector who uses 
binoculars to check 
out the powerline 
during the flight7 

2. Upload the 
captured images into 
SharePoint, before 
being moved and 
stored into a cloud-
based storage 
platform 

Drone EX 

 
7 Typically, technicians carry out inspections regularly, by checking for defects or signs by technical 
inspectors who climb the poles. Helicopters are also used twice a year to capture images and gain a view 
of entire sections of the grid. 
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3. Write a report on 
the inspection results 
upon reviewing the 
images, and the report 
is also supplemented 
with what has been 
observed in person 

3. Import the images 
into the collaborative 
AI-powered software 
for inspection8, and in 
parallel utilize part of 
the images in 
developing new AI 
models targeting 
future inspection of 
other powerline’s 
components and 
defects9 

Intelligent Solutions 

4. Decide on needed 
maintenance actions 
for the powerlines, in 
case of any critically 
detected defects 

4. Run the inspection 
of the images through 
the collaborative AI-
powered software 

Sustainable Grid 

 5. Review and 
validate/invalidate the 
results of the AI’s 
inspection, and grade 
the severity of the 
validated defect 

Sustainable Grid & 
Intelligent Solutions 

 6. Decide on any 
needed maintenance 
actions, in case of 
critically detected 
defects in the 
powerlines 

Energy EX 

 

 

 

 

 

 
 
8 Generally, the utility company that owns and operates the powerlines only enacts steps 3-6 which 
depends on the type of agreement SaaS or IaaS. However, in the VIDA project this is an IaaS agreement, 
so Intelligent Solutions and their third-party inspectors perform the inspections on behalf of Energy EX.  
 
9 The development of algorithms to create new AI models for specific/new powerlines components and 
defects is enacted parallel to performing partial virtual inspections utilizing images from step #3.  
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Figure 2: Visual illustration of virtual powerline inspection using drones and 
AI software.  

4.3 About the VIDA Project 
Since August 2021, as anticipated above, Intelligent Solutions has been 
engaged in a large AI digitalization project here called VIDA. The VIDA 
project entails the customization of its AI software through developing new 
AI models and designing the inspection routine for a utility company in 
Southern Europe ‘Energy EX’. The main purpose of the project is to 
digitalize the inspection routine of the utility provider’s powerlines by 
incorporating AI technology to move from time-based and re-active 
maintenance to condition-based and pro-active maintenance of the 
powerline grid. Also, according to the Southern European utility company 
Project Manager, the project’s main goal is to improve the digitalization of 
its network and to be more sustainable and environmentally friendly by 
reducing the carbon footprint of inspection and maintenance activities.  
During the implementation of the VIDA project, the software company, 
Intelligent Solutions, provided the inspection as a service to the Southern 
European utility company, Energy EX, by supporting the inspection of 
approximately 31,000 km of high- and medium-voltage powerlines in their 
network (see Table 5 for details on total annual inspection in km). This 

Drones capture images, and AI 
software inspects thousands of 

powerline images, identifies potential 
defects in various components, and 
generates inspection reports that are 
subsequently reviewed by humans. 
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includes capturing high-quality images using both helicopters and long-
range drones by a specialized provider, developing algorithms to create 
more than 50 new AI models, and integrating additional functionalities such 
as thermal imaging and LiDAR (Light Detection and Ranging) capabilities 
into the collaborative AI software. The inspection-as-a-service also includes 
implementing partial virtual inspections by uploading the captured images 
into the AI software to generate an inspection report. This process is said to 
help further train and improve the algorithms. The project also included 
complementary services, such as database access for asset management and 
reporting purposes. 
 
 

Table 5 
Total annual virtual inspection of powerlines in KM 

Year  2022 2023 2024 

Virtual Inspection of powerlines in km 9,000 12,000 10,000 
 
It should be noted that during the project’s implementation, both companies 
indicated at that time that the direction for performing virtual inspection 
upon the end of the project was not clearly determined. According to the 
project agreement, Energy EX would later decide, upon completion of the 
project and the development of the agreed-upon AI models, whether they 
will perform the virtual inspection themselves directly using the AI software 
or continue using the IaaS offered by Intelligent Solutions for handling the 
virtual inspection on their behalf. The VIDA project lasted for two and a 
half years and concluded at the end of 2023, following lengthy negotiations 
regarding a possible extension into 2024, which ultimately resulted in an 
official decision to discontinue the agreement. See Table 6 below for a 
timeline of the major events that occurred during the implementation of the 
VIDA project to design the inspection routine of Energy EX. 
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Table 6 
Timeline of major events during the implementation of the VIDA project 

Month Major Event/Milestone  
August 2021 Project contract signature  
September 2021–October 2021 Project plan approval  
November–December 2021 Historical image tagging & training of 

inspectors  
December 2021 Delivery of the first batch of newly developed 

AI models  
January 2022 Annual reporting for 2021 & project board 

meeting  
June–September 2022 Series of inspections as a service in 2022 
December 2022 Delivery of the second batch of newly 

developed AI models 
January 2023 Annual reporting for 2022 & project board 

meeting  
June–September 2023 Series of inspections as a service in 2023 
December 2023 Delivery of the third batch of newly developed 

AI models  
December 31, 2023 Project closure (official end date as per the 

agreement) 
January–December 2024 A series of negotiations regarding the 

agreement’s extension, which was eventually 
concluded with the discontinuation of the 
agreement and termination of the project  

 
The VIDA project was managed and coordinated virtually at both internal 
and external levels. The majority of Intelligent Solutions’ staff were based 
at the company’s headquarters in Northern Europe, while a satellite office 
in Sweden hosted the project manager and other project management staff. 
As noted earlier, the utility company Energy EX was located in Southern 
Europe, where its project management and innovation staff were based and 
managed the project remotely. Consequently, members from both 
companies met regularly in a series of weekly online meetings via Teams to 
discuss and track the project’s progress, with a particular focus on the 
development of algorithms and AI models, along the implementation of 
partial virtual inspections. These meetings were typically attended by the 
project manager from Intelligent Solutions, often accompanied by other 
members of the analytics department involved in algorithms and AI 
development. From Energy EX’s side, mainly the project manager and the 
deputy project manager attended the meetings (see Section 4.3.3 for more 
information). 
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In the VIDA project, the design of the powerline’s inspection routine 
primarily involved two overlapping and interrelated processes that unfolded 
in parallel as part of the collective efforts to transition Energy EX from 
‘manual’ to ‘virtual’ inspections. These processes included, first, the 
implementation of partial virtual inspections of powerlines on behalf of the 
Southern European utility company, using the collaborative AI software’s 
existing models. Second, they included the development of algorithms to 
create new AI models for powerline components and defects to further 
customize the AI software. 
 
Both processes are discussed in detail in Sections 4.3.1 and 4.3.2, 
respectively. 

4.3.1 Virtual inspection of powerlines using the AI software: 
Inspection as a Service 

As part of the overall process to design the inspection routine, partial virtual 
inspections of powerlines were conducted. They often begin with images 
captured by drones owned and operated by a third-party Southern European 
drone operator ‘Drone EX’. Initially, Energy EX intended to rely primarily 
on drones for data capture. However, due to issues related to image quality, 
resulting from limitations in the camera systems used by the drones, it was 
later decided to continue using helicopters alongside drones. Helicopters 
were often used to capture images of certain powerline components and 
defects that could not be detected reliably through the images captured by 
drones. 
 
Drone EX initiates and undertakes the first step of the inspection process by 
flying the beyond-visual-line-of-sight (BVLOS) drones10 with a fixed and 
mounted camera over Energy’s EX powerlines. After completing the flight 
and the capturing images, the drone operator conducts post-processing by 
adding some information to match the powerline’s captured images with the 
data flight. The images are then exported from the drone camera into a 
cloud-based storage solution, from which an Asset Information 
Management (AIM) engineer from Intelligent Solutions accesses the 
database to download and import the images into the AI inspection software. 
It’s worth noting that not all captured images are used in the inspection 
process. Images depicting new components or new defect types are instead 

 
10 The BVLOS drones are used in operations where the person responsible for operating the drone can’t 
physically see it during some or all of its flight, especially when flying over long distances and/or at an 
altitude that’s too high to be clearly seen by the naked human eye. So, the drone is set and pre-
programmed to take a certain flight pattern or path over designated powerlines to capture images and is 
operated by Drone EX personnel who mainly control the drone’s flight departure and landing. 
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used for the development and training of new AI models (see Section 4.3.2 
for details). 
 
Virtual inspection is subsequently performed by the AI software, and carried 
out by third-party inspectors based in Asia, who run the inspection of images 
through the ‘collaborative AI’ software by specifically focusing on 
components and defect types already covered by existing models developed 
by Intelligent Solutions in prior projects with other utility customers. During 
this process, inspectors review the AI-generated recommendations and 
inspection results, and provide feedback by validating or invalidating 
detected components and identified defects using the application’s built-in 
functions. In some cases, they also review and grade the severity of defects 
that were assessed by AI. See Figure 3 below for an illustration of how 
virtual inspection results are displayed by the AI software. 
 

  

Figure 3: The AI software demo version.  

Of note, these inspectors conduct the analysis according to guidelines 
outlined in an inspection manual provided by Intelligent Solutions. This 
manual includes a detailed classification of powerline components and 
defect types, based on pre-agreed criteria (such as severity levels) 
established in collaboration with the Southern European utility, and includes 
example images of relevant components and defects. In addition, inspectors 
draw on their own expertise and prior experience from similar inspection 
projects for other energy utilities, as well as annual training provided by the 
AIM engineer prior to the inspection work. 
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Upon completion of the inspection and the addition of the inspector's 
observations and comments in the AI software, the inspection results are 
imported by the AIM engineer located at the AI software company 
headquarters into an internal system called ‘Verifacto’. Verifacto is a Vitex-
originated inspection management system that is interfaced with the 
‘collaborative’ AI software and accessed by customers through a dedicated 
platform called ‘Utilities Guide’. 
 
The AIM engineer uses this system to review the results and feedback 
provided by the inspectors, add further input where necessary, and conduct 
internal quality assurance. Once this process is completed and the review is 
finalized, the results are made available to the utility customer. The utility 
customer can then review the findings and observations, provide comments, 
optionally conduct an additional layer of external quality assurance, and 
initiate maintenance actions where required; for example, in cases of 
material loss, severe corrosion, or broken insulators, etc. 
The virtual inspection of powerlines can be summarized as follows in 
detailed steps, which are also illustrated below in Figure 4: 
 

1. The BVLOS drones fly equipped with a fixed and mounted camera over 
Energy’s EX powerlines. The camera takes numerous photos. 

2. The drone operator conducts post-processing by adding some information 
to match the powerline’s captured images to the flight data. 

3. The drone operator exports the captured images from the drone camera and 
then uploads them into a cloud-based storage solution. 

4. The AIM Engineer from Intelligent Solutions accesses the cloud database to 
download and import the data/images into the AI software for inspection. 

5. The AI software performs virtual inspection. Specifically, the third-party 
inspectors based in Asia initiate the inspection by running the powerlines’ 
images through the ‘collaborative AI’ software, reviewing the AI-generated 
inspection results and recommendations, and providing feedback as to 
whether the detected components and identified defects are correct or 
incorrect using the validation and invalidation built-in functions. 

6. The AIM engineer performs internal quality assurance by reviewing the 
results, adding observations and comments where necessary, and making 
the inspection’s results and report available to the utility customer once they 
are finalized. 

7. The Deputy Project Manager at the utility company reviews the AI results, 
along with the observations provided by the inspectors and the AIM 
engineer. After which Energy EX could perform another layer of external 
quality assurance, and then recommend their maintenance unity to undertake 
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any maintenance actions where needed; such as, for example, in cases of a 
powerline component’s material loss, severe corrosion, broken insulator, 
etc. 
 

 
Figure 4: Steps of virtual inspection of powerlines using drones and AI 

software. 

4.3.2 Development of algorithms: AI models for new 
powerline components and defects 

Developing algorithms for creating and training new AI models requires 
data in the form of images of targeted powerline components and defects. 
Accordingly, and as noted earlier (see Section 4.3.1), part of the data 
includes images generated during partial virtual inspections. Together with 
supplementary data sources where needed, such as images belonging to 
other utilities, these images are used to develop the AI model’s algorithms 
and to evaluate its performance upon deployment, including reporting the 
percentage of correct classifications during testing and subsequent 
inspection to the utility company’s customer. 
 
The project's original scope entails the development of algorithms to create 
more than 50 new AI models. The AI models support different stages of the 
software’s virtual inspection pipeline, and include object detection models 
for identifying relevant powerline components, defect detection models for 
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identifying anomalies, classification models for categorizing detected 
defects, and defect logic analysis or what is also defined as ‘decision-support 
models’ for assessing and prioritizing inspection outcomes. The project’s 
scope and particularly its roadmap and work plan were revised multiple 
times during implementation. These revisions were necessary to remove 
models that proved infeasible, to postpone the development of certain 
models to later phases, and to include new models that emerged as relevant 
over the course of the project. 
 
The overall development of AI models was originally planned to be 
delivered in batches across three packages. This included more than 20 
models in 2021 (later revised to 20 models), more than 20 models in 2022 
(also later revised to 20 models), and more than 10 models by the end of 
2023. The latter package subsequently underwent further revisions and 
reductions, resulting in only seven models being retained for delivery. The 
remaining models, along with additional newly identified models, were 
planned for development and delivery from 2024 onwards as part of a 
proposed project extension until 2026, increasing the projected total number 
of models to approximately 80. 
 
The actual development of algorithms is carried out separately from the 
inspection software through the Analytics (AI) unit at Intelligent Solutions. 
This unit is responsible for extracting images of powerline components and 
defects, developing new AI models, and integrating these models into the 
AI inspection software. However, the Analytics unit often requires support 
from the third-party inspectors and the AIM engineer, particularly in relation 
to image annotation and data training, to ensure consistency between the 
thresholds and classifications used during inspection and those applied in AI 
training. 
 
In this sense, the Analytics unit is responsible for both conducting AI-related 
research and development (R&D) and developing AI-based solutions for 
inspection tasks performed through the software. This includes designing 
and training new AI models capable of detecting different types of power 
line components and defects, as well as deploying these models within the 
broader software architecture so they can be operationalized in the AI 
inspection system. Thus, the Analytics work is typically divided into two 
main areas. The first is the data science area, which focuses on transforming 
data into AI models and includes tasks such as component classification and 
object detection in powerline images. The second is data engineering or 
software engineering, which focuses on integrating AI models into the 
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software infrastructure to ensure that they are accessible and usable within 
the AI inspection software. 
 
In developing new AI models and building datasets for specific powerline 
components or defects, data scientists begin defining the scope of detection. 
For example, in the case of defects related to pole insulators, they first need 
to determine the specific types of defects to be identified and the range of 
defect variations the model should detect. This requires obtaining 
representative examples of each defect type to ensure a clear understanding 
of the targeted inspection criteria. 
 
Subsequently, data scientists collect images containing the relevant 
components and defects. These datasets typically consist of a combination 
of newly captured images from helicopter and/or drone inspections and 
historical images obtained from different utility companies using the AI 
software. The next step involves image annotation, during which data 
scientists manually draw and label what later appear in a blue-colored 
bounding box described as “ground truth” around the targeted components 
and defects (see Figure 4). Each annotated object is assigned a label 
indicating, for example, whether the component is normal or defective. 
Based on these annotated datasets, the AI model is trained to detect both the 
component itself and any potential defects associated with it. Through this 
process, the model learns to identify and classify components and defects 
by generating AI ‘prediction’ in the form of a pink-colored bounding box 
around detected objects in new images (see Figure 5). In practice, training 
the AI model requires annotating large volumes of images at first to enable 
the system to learn patterns and improve predictive accuracy. 
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Figure 5: Comparison between the AI model’s “prediction bounding box” (pink 
box) versus the annotated “ground truth” (blue box, which is manually labeled by 

human) for a crossarm brace, which illustrates this model’s detection accuracy 
and performance. 

 
Once an initial version of the model has been developed, an optional 
iterative step may follow in which the partially trained model is used to 
analyze additional images to identify further examples of relevant 
components and defects. This process helps generate improved training data 
for subsequent annotation and retraining cycles. Finally, after multiple 
rounds of testing and training, and once the model achieves satisfactory 
performance levels according to predefined evaluation metrics such as 
“precision and recall”, which assess the extent to which the AI model 
correctly identifies relevant objects while minimizing false positive and 
false negative classifications (see Figure 6), then the newly developed AI 
model is deployed into production and integrated into the AI software. This 
stage is primarily handled by the software engineering team. If the model 
performs adequately, inspectors can use it during subsequent cycles of 
virtual inspection and provide feedback regarding the accuracy of the AI-
generated outputs. This feedback is then used by the Analytics unit to further 
refine, retrain, and redeploy the models into the software. 
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Figure 6: Illustration of the four possible classification outcomes for crossarm 
brace object detection model performance. 

 
Moreover, it is important to note that although the algorithms previously 
developed by Intelligent Solutions, based on their previous work with other 
utility customers, provided a foundation and were embedded within the 
collaborative AI software used in the VIDA project, some of the AI models 
requested by Energy EX required further modification or adaptation to fit its 
Southern European and local inspection contexts. Consequently, the 
development of AI models involved not only creating new models, but also 
customizing some of existing ones to account for local geographical and 
environmental conditions in Southern Europe, such as steel-and-concrete 
pole infrastructure, vegetation growth, or to account for specific inspection 
requirements and criteria, including corrosion thresholds. More details 
regarding these contextual specificities are discussed in Section 4.3.4, which 
outlines an overall summary of how the VIDA project differs from other AI 
digitalization projects. 

4.3.3 What does a typical project progress meeting look like? 
As noted in the previous section, most of the algorithms’ and AI models’ 
development work was carried out at Intelligent Solution’s headquarters. 
However, project-related discussions concerning the actual progress of 
algorithms and AI development took place during the VIDA project’s 
weekly progress meetings. These meetings were conducted online via 
Teams, as noted earlier to accommodate the geographically dispersed 
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locations of the two organizations, and served as a forum for discussing and 
monitoring project activities and work progress, with particular focus paid 
to the development of algorithms and AI models in parallel with the 
implementation of partial virtual inspections. The emphasis on algorithms 
and AI model development also reflects the iterative nature of their 
development processes, which requires frequent feedback and collaboration 
between the two organizations. 
 
The project meetings were typically attended by the project manager from 
Intelligent Solutions, who was often accompanied by other members of the 
analytics department involved in algorithms and AI development. From 
Energy EX’s side, the meetings were generally attended by the project 
manager and the deputy project manager.  
 
In this section, I walk the reader through examples of typical project 
progress meetings. First, I present a meeting that took place in autumn 2022 
following the first large-scale inspection that took place in summer 2022. 
The meeting was attended by the project manager and lead data scientist 
from Intelligent Solutions, and the project manager from Energy EX. Then 
I present a short description of other two meetings that took place in summer 
2023, both of which were mainly attended by the project managers from 
each organization. 
 
Meeting Example #1 
The meeting started with the project manager from Intelligent Solutions 
presenting an Excel sheet that provides an overview of the AI models under 
development, including status, number of tagged images, performance 
indicators, and expected targets. The sheet serves as a main tool for tracking 
progress across multiple AI models. During the presentation, attention is 
drawn to issues in the image data pipeline. Intelligent Solution’s Project 
Manager explains that: 
 

“Some images could not be tagged and linked properly that were captured by 
helicopters. We are looking into what is causing the problem now, and why 
the model is unable to be trained using these photos, despite [the fact] that 
similar images have been used before for different models. So, we need to 
investigate.” 

This triggers a broader discussion on data availability and quality 
limitations. The participants highlighted the need for improved image 
consistency and the importance of ensuring sufficient data to be available to 
train new models. The discussion also touches upon reporting structures and 
the need to use standardized templates and thresholds for tracking model 
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progress. The discussion then continued with the corrosion AI model, where 
attention is directed towards how inspection report outputs should be 
interpreted, particularly regarding the corrosion classification of severity 
level. Energy EX’s Project Manager initiates the exchange: 
 

“Did you see the reports on Utility Guide from corrosion?” 

The Lead Data Scientist confirms that the report has been reviewed. The 
utility company’s project manager continues: 
 

“And do you have any doubts, or everything is clear about that?” 

The lead data scientist responds that the report mainly focuses on corrosion 
levels and severity interpretation. The conversation then shifts to how 
feedback from the utility company has already influenced the structuring of 
the dataset. Intelligent Solution’s Project Manager explains in more detail 
how historical data has been reprocessed: 
 

“We have almost over 500 historical images later [on], the AIM engineer 
filtered with your requirements what was corrosion for you, and later in the 
final results, we divided what was like high level and low level according to 
your comments. So, there were around 29 images that say high corrosion and 
another 200 medium- or low level and that's the next step.” 

Following this, the utility company acknowledges that adjustments have 
already been made in response to earlier discussions on classification 
criteria, particularly regarding severity interpretation. The discussion then 
expands to other AI models under development, including the tagging of 
powerline components such as hotlinks, clamps, and cross-arms, as well as 
early-stage thermal detection models. The Lead Data Scientist notes that 
resources are being reallocated depending on data availability, focusing on 
models where sufficient image examples exist. Then he continues by 
describing how new dataset has been introduced in order to support model 
development across a wider range of powerline components. This includes 
crossarms, bird-protection devices, and anti-climbing devices. However, the 
Lead Data Scientist emphasizes that these components vary significantly 
in appearance, which requires more differentiated labeling strategies. As a 
result, his team has introduced more classification models within specific 
powerline components. For instance, crossarms are now subdivided into 
multiple categories in order to improve model training performance, as the 
Lead Data Scientist explains: 
 

“We have uploaded a new set of medium voltage images…we focus on all the 
components. For example, crossarms, bird-protection devices, and anti-
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climbing devices are quite diverse, thus we are tagging the crossarms and 
working with different labels for training the model. So, we are separating 
normal crossarm, complex crossarm, and auxiliary crossarm.” 

The quote above illustrates how the approach in developing the AI models 
was continuously adjusted during the project, depending on data availability 
and variation in available images.  
 
The discussion then shifts to another AI model for detecting hotspots in 
powerlines, which is introduced as a more technically challenging model, 
due to its reliance on dual-image alignment between what is described as 
‘Red Green Blue’ (RGB) colored images and thermal images that come in 
black and white. Intelligent Solution’s Project Manager explains that the 
model requires paired images captured from the same position and angle in 
order to allow comparison between visual and thermal signals. He then 
opens PowerPoint slides with some example images, to explain how hotspot 
detection is derived from color intensity thresholds in the RGB images, 
which are then mapped to thermal readings: 
 

“We create like thresholds of points…according to the level of the colors and 
later as you see the red one is the hotspot we identify there in the images.” 

He continues explaining that in order to evaluate the model, the AI team has 
tested it on datasets from both existing customers and the current project. 
However, differences in data capture methods and image proximity have led 
to inconsistencies in alignment: 
 

“So, we have tried this model and this approach in different images…mainly 
the other customers, so the images are captured from much closer.” 

Intelligent Solution’s Project Manager further illustrates the model 
performance issue by referring to a mismatch between RGB and thermal 
image alignment: 
 

“On the left are the real or original images, and on the right is the result of 
the model identifying hotspots…the two images sometimes are not in the same 
position, so it’s hard to find!...This was similar in around 35% of the 
images.” 

Then, Intelligent Solution’s Project Manager further elaborates on the 
underlying causes of these limitations, linking them first to limitations in 
image capturing: 
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“I mean the reason for this is, first, that we are using images that are taken 
from really far away, so it makes it a little bit more complex.” He then adds 
that variations in image format and capture time further reduces model 
reliability: 

“Second, thermal images might have a different ratio, meaning that some 
images would look whiter than others, so it doesn't match perfectly like the 
dual images, even though the RGB is going to have different characteristics 
than the thermal images. The third point is that several images are not taken 
at the same time, so it's going to be very hard for the model to detect the 
hotspots.” 

At this point, Energy EX’s Project Manager acknowledges the structural 
limitations of the data collection process, particularly the constraints 
imposed by drone operations and flight planning: 
 

“It’s going to be difficult that you have the exact image with both cameras. 
For example, with the drone, the flights are going to be independent…the 
angle, the flight, and everything is going to be so different, so it’s not 
possible...” 

Intelligent Solution’s Project Manager responds by indicating that these 
issues will require further discussion and testing, and that alternative 
examples will be presented in subsequent meetings to better illustrate 
different capture configurations and camera setups. 
 
Finally, the meeting moves to the discussion of new potential AI models. 
Intelligent Solution’s Project Manager introduces three emerging new AI 
models including bird nest detection, vegetation encroachment, and defects 
in bird-protection devices. He explains that development feasibility of these 
AI models depends on data availability and annotation progress. Then 
Intelligent Solution’s Project Manager highlights that the development of 
the third AI model for bird-protection devices, depends on whether 
sufficient defect examples emerge in the dataset: 
 

“Third, the bird-protection device defects, I believe that this one also depends 
on the number of examples that we have this year. As we are tagging for 
protection devices, we are going to see if it is any defects there.” 

However, the Lead Data Scientist concludes by noting the limitation of 
current data availability for defect detection AI models of bird-protection 
devices: 
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“We need to wait until we have the target to see how many examples of the 
defects we have. But right now, I don't think that we can expect a lot from this 
from the current dataset.” 

Overall, the meeting’s discussion implied recurring issues related to data 
and quality, classification consistency and the iterative refinement of 
inspection criteria based on feedback between the two organizations. At the 
same time, the Excel sheet remains the central tool through which progress, 
limitations, and updates across multiple AI models are collectively 
reviewed. 
 
Meeting Example #2 
I will briefly describe short discussions from two meetings that took place 
in summer 2023.  
 
The meeting started with the project manager from Intelligent Solutions 
leading the discussion with focus on reviewing the status and performance 
of the AI models planned for delivery by end of 2023. The project manager 
first shares a detailed PowerPoint presentation covering each AI model 
status, with lots of example images taken through inspections, and stresses 
how the quality of the images impact the project and are of the essence. This 
is done by showing examples of what a good image in pixels enables the AI 
performance in virtual inspection, in comparison with the current quality of 
the image that doesn’t allow the detection of certain powerline defects 
and/or components specifically in relation to the insulators AI model. 
 

Intelligent Solution’s Project Manager: “Here is a good example where the 
resolution is not good. Do you see the difference and the details of the 
inspection? Here is a similar situation in other kinds of insulators, with 
images of specific resolution or close resolution, and when you go down to 
1.8 millimeters, for example, per pixel, then you can see what the changes in 
the resolution of the images are” 

In turn, Energy EX’s Project Manager commented by explaining that the 
image quality is a difficult parameter considering the type of drone in use 
with its camera limitations: 
 

“I think the quality of the image is right now a fixed parameter, and we have 
to study the other parameters. Next year, the quality may be different, but this 
year we don't expect any improvement in the quality.” 

Later in another meeting, besides the use of detailed PowerPoint slides, the 
project manager from Intelligent Solutions presented an updated Excel sheet 
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that includes the model’s performance information as well as a new column 
specifying image quality requirements using ground sampling distance 
(GSD). This metric is used to describe the spatial resolution of the images 
and the level of detail available for model processing. 
Intelligent Solution’s Project Manager explains: 
 

“We are putting up a number as we need to see what the actual GSD is.” 

The addition is questioned by the utility company’s project manager, who 
argues that this requirement was not part of the original agreement and 
cannot be implemented at this stage of the project. Energy EX’s Project 
Manager also notes that there are practical limitations related to drone 
technology and regulatory constraints that affect the ability to improve 
image quality. 
 
In turn, Intelligent Solution’s Project Manager responds that image 
quality requirements have been discussed earlier and that they mainly intend 
to clarify the conditions under which the AI models perform properly. He 
explains that several factors affect image quality, including flight patterns, 
camera angles, and resolution: 
 

“Basically, we're putting the numbers of what we mean by good quality, and 
as we have been showing this in a lot of workshops where we have been 
always giving examples about what makes a good image for the AI 
detection.” 

Then Intelligent Solution’s Project Manager further adds: 
 

“If the image allows the human to identify [it], then it is the same for the 
machine!” 

Overall, the meetings continued to revolve around discussion of model 
performance, image quality constraints and data limitations. The discussion 
in that meeting also included clarification of inspection results and quality 
assurance processes. Several issues remained unresolved and are deferred 
for follow-up communication. 

4.3.4 What is specific and different about the VIDA project 
Intelligent Solutions had prior experience in delivering AI solutions to utility 
companies to support virtual inspections. However, the VIDA project 
differed in several important aspects due to its broader scope, contextual 
requirements, and the degree of customization involved. In particular, the 
project required the development of a large number of AI models tailored to 
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Energy EX’s specific operational and environmental conditions in Southern 
Europe, as well as the integration of multiple technologies and inspection 
rules that diverged from standard virtual inspections implemented in other 
contexts. These characteristics made the VIDA project a particularly rich 
empirical setting for examining how algorithm development and the use of 
AI shape the design of the inspection routine. The following section outlines 
these key specificities in more detail, which are important for understanding 
the complexity of routine design initiative and how it unfolded in this case. 
 

- The use of thermal imaging for detecting hotspots in relation to the hot 
weather conditions in Southern Europe. In addition, 
Light Detection and Ranging, (LiDAR) is employed, which is an active 
remote sensing system technology for measuring vegetation height across 
large areas. 
 

- The development of a large number of additional AI models focusing on the 
detection of powerlines components, objects, and defects that are 
specifically tailored to Energy EX’s local environmental context in Southern 
Europe, such as bird nests, bird-protection devices, and vegetation 
encroachment at the foundation level. As noted earlier, the development of 
these models is based on images generated through partial virtual 
inspections conducted in parallel with the AI’s algorithm development 
process. These inspections target other powerline components and defect 
types already embedded in the existing AI software. 
 

- The inspection of additional possible electrical infrastructure beyond 
powerlines, such as transformer substations which was only introduced in 
2023. The transformer is considered the ‘heart’ of the substation, as it 
regulates the relationship between the incoming and outgoing voltage and 
current. 
 

- Infrastructure, specifically the powerline structures primarily consisting of 
steel and concrete poles, with no or minimal wooden poles. In contrast, for 
example in the Nordic region, the infrastructure includes steel structures as 
well as a significant proportion of wooden poles. 
 

- The definition and significance of certain common powerline defects, such 
as corrosion, vary from one utility in one country to another. For instance, 
in this Southern European case, the utility company is primarily concerned 
with detecting cases of severe corrosion, understood as cases where 
structural degradation is so advanced that near perforation or significant 
material loss occurs. This context-specific definition of corrosion as a defect 
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also requires additional effort in training the AI to recognize and detect 
corrosion according to these locally defined criteria. 
 

- The inspection approach adopted by Energy EX also differs from that of 
other utility customers in several respects. In particular: 
 

 The scope of the inspection is less granular and is limited to detecting a 
predefined, agreed-upon set of components and defects. For example, a 
defect is recorded and classified when it involves any significant issue that 
may affect powerline performance and requires prompt maintenance 
intervention. In contrast, for other customers, such as those in Nordic 
contexts, Intelligent Solutions is required to conduct more comprehensive 
and fine-grained inspections of the entire structure, often relying on close-
up imagery capturing the full vertical range of power line poles, from top to 
bottom. 
 

 Some inspection rules vary depending on the location of the powerline. For 
instance, when powerlines cross railway infrastructure, inspectors are 
required to check the number of splices used in those sections, whereas 
splice counting is not included in the inspection scope for other utility 
customers. In addition, the location of the infrastructure, whether urban or 
rural, also determines specific inspection requirements. For example, poles 
situated in urban areas must be equipped with ‘anti-climbing devices’ and 
display clearly visible safety signage, such as ‘danger plates’. 
 
 

 90 

also requires additional effort in training the AI to recognize and detect 
corrosion according to these locally defined criteria. 
 

- The inspection approach adopted by Energy EX also differs from that of 
other utility customers in several respects. In particular: 
 

 The scope of the inspection is less granular and is limited to detecting a 
predefined, agreed-upon set of components and defects. For example, a 
defect is recorded and classified when it involves any significant issue that 
may affect powerline performance and requires prompt maintenance 
intervention. In contrast, for other customers, such as those in Nordic 
contexts, Intelligent Solutions is required to conduct more comprehensive 
and fine-grained inspections of the entire structure, often relying on close-
up imagery capturing the full vertical range of power line poles, from top to 
bottom. 
 

 Some inspection rules vary depending on the location of the powerline. For 
instance, when powerlines cross railway infrastructure, inspectors are 
required to check the number of splices used in those sections, whereas 
splice counting is not included in the inspection scope for other utility 
customers. In addition, the location of the infrastructure, whether urban or 
rural, also determines specific inspection requirements. For example, poles 
situated in urban areas must be equipped with ‘anti-climbing devices’ and 
display clearly visible safety signage, such as ‘danger plates’. 
 
 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 53



 

 91 

5. Analysis  

In this chapter, I present the results of my analysis of the VIDA project case, 
addressing the following specific research questions: 
 
- How does the use of AI in the virtual inspection routine configure which 
actors are involved in its design and how?  
 
- What challenges are encountered in designing and implementing the 
virtual inspection routine and why?  
 
- Which design actions are performed when developing algorithms for the 
virtual inspection routine? 
 
Before presenting a brief overview of the chapter’s content and structure. I 
would like to highlight that although the overall analysis of the empirical 
material is consolidated here within a single chapter, the analysis is 
presented differently in each section of the chapter, drawing on distinct types 
of empirical material aligned with each section’s purpose. Specifically, 
interview data are primarily utilized in Sections 5.1 and 5.2, whereas 
observational data from the project’s meetings are predominantly drawn 
upon and utilized in Section 5.3. 
 
First, I analyze how the design process in the VIDA project unfolds through 
a broadly distributed sociomaterial assemblage entangling multiple human 
and nonhuman actors across different organizational and spatiotemporal 
boundaries, and I conceptualize this as “distributed algorithmic routine 
design” in Section 5.1. It should be noted that although analytically speaking 
this constitutes a single assemblage, I at times refer to ‘interconnected 
assemblages’ in the analysis for reasons of readability and clarity, as the 
analytical focus is directed toward particular parts of the assemblage. 
 
Next, I present in Section 5.2 the challenges associated with designing and 
partially implementing the new virtual inspection routine. Specifically, I 
identify emerging challenges encountered by design actors during the 
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algorithmic routine design process in the VIDA project, which I referred to 
as “design disjunctures”. 
 
Then, I present “design actions” in Section 5.3, comprising some of the 
observed actions enacted during the design of inspection routine. More 
specifically, design actions pertain to the creation and modification of 
artifacts intended to design and influence routines (Glaser, 2017). In the 
context of the VIDA project, this particularly involved the development of 
algorithms and creation of new AI models to further customize the AI 
software used in virtual inspections. This occurred alongside the 
simultaneous enactment of partial virtual inspections of powerlines, which 
I have not observed in person due to the project’s virtual set-up. 
  
In summary, this chapter gives the reader an understanding of how the 
virtual inspection routine using the AI’s software was being designed and 
partially implemented in what I propose to define as distributed algorithmic 
routine design process, along with highlighting some of emerging 
challenges encountered by design actors during the design and partial 
implementation of the virtual inspections at the VIDA project that are 
referred to as design disjunctures. In addition, it provides snapshots of the 
observed meetings outlining the actions associated with the algorithms 
development to create the new AI models, referred to as design actions. 

5.1 The VIDA Project: A distributed algorithmic 
routine design 

 
Two Main Organizations  
Throughout the VIDA project, the ‘collaborative’ AI software utilized 
primarily in designing the inspection routine of the Southern European 
utility company ‘Energy EX’ is owned and developed by the Northern 
European AI software company ‘Intelligent Solutions’. The move from 
manual to virtual inspections is driven by various motivations, as indicated 
below: 
 

“The manual works [referring to powerlines’ manual inspection] today are 
not very popular in general. And even it is difficult to find new people 
prepared to do that kind of work…The company needs to adjust the resources 
and reduce the cost…. So, now is the moment that technology would let us 
make that kind of reductions, that kind of improvement in our processes, to be 
able to do the same with less human resources and more technology… Also, 
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the global situation and the way companies work today make us move in this 
way. It’s a mix of everything that makes us move to virtual inspections.” 
– Deputy Project Manager and Innovation Specialist at Energy EX 

In addition, given the ambition of Energy EX management to lower its 
operational costs, the AI software company, Intelligent Solutions, is also 
performing partial inspections on behalf of Energy EX by using the AI 
software in line with what is stipulated in their agreement, “Inspection as a 
Service.” This means that the new inspection routine is performed to a large 
extent beyond the organizational boundaries of Energy EX and is extended 
across other organizational boundaries. 
 

“And the thing is that, as we say, we don’t have a lot of resources, and we ask 
Intelligent Solutions also for support…to give us support about this. And they 
work with a team of inspectors, and they use the AI software to…and they 
deliver to us the results of virtual inspection...” – Project Manager at Energy 
EX 

Intelligent Solutions administers the project from its main office, where 
most of its technical (data scientists, developers, and engineers, etc.), 
operational, administrative (HR, finance, etc.), and higher management staff 
operate. At the same time, Intelligent Solutions also has a satellite office in 
another Northern European country where staff in charge of running 
projects, including those managing the VIDA project and designing the 
routine, are situated. On the other hand, Energy EX operates from its main 
office in Southern Europe, and its staff is involved in managing the project 
and designing the routine operates virtually from there. Thus, the VIDA 
project involves a team of human design actors from both organizations 
based in and working from different countries that meet regularly and 
virtually. 
 

“We have two weekly online meetings, one dedicated to AI and another one 
dedicated to the inspection process and all the related tasks, and we review 
everything that is bottlenecked with the tech, and we try to solve [issues]. And 
after that…I mean, in addition to that, we have tool-analysis–specific 
meetings for a specific task, we are going to arrange again...” – Project 
Manager at Energy EX 

The need for physical meetings to bridge the geographical distance was 
also mentioned, although, for some of the project participants and design 
actors, digital meetings seem to be enough to keep in contact. 
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“We just meet once or twice a year in person. And I believe it’s enough. More 
than that, there is nothing that you can…I mean, everything is digital, so it’s 
nothing. Obviously, you make a connection when you’re in person, so 
perhaps it’s important to meet more later.” – Project Manager at Intelligent 
Solutions 

As indicated earlier in the previous chapter, Intelligent Solutions is not only 
customizing their already-existing AI software artifact to a new utility client, 
but is also developing algorithms to create new sets of AI models and 
subsequently use them upon their development in performing the partial 
inspections, as part of the overall efforts for designing the inspection routine 
of Energy EX in order to shift to virtual inspections. 
 

“We…carry out their inspections on an outsource basis, basically, and in the 
meantime, start building the AI models that they wanted to contribute to 
higher automation.” – Project Manager at Intelligent Solutions 

Thus, the duality of the VIDA project’s process in terms of developing 
algorithms and enacting partial virtual inspections simultaneously means 
that contacts and coordination among design participants from both 
organizations are frequent and continuous, to discuss the work progress and 
align decisions from both the Intelligent Solution and Energy EX sides.  
 

“We work together to establish all the criteria, and to make sure that the 
decisions are aligned with the decisions that we would take if we were doing 
the inspection.” – Project Manager at Energy EX 

Several Other Organizations Involved  
Energy EX contracts Drone EX, a helicopter and drone flight provider in 
Southern Europe, to capture images of its grid powerlines and then share the 
images with Intelligent Solutions. Intelligent Solutions then processes the 
images and utilizes them both in the algorithm’s development for creating 
the new AI models and in conducting partial virtual inspections using the AI 
software models, which it previously developed for other utility clients. 
 

“The helicopter and drone flight providers upload the data that they capture 
to us in certain parts, and that’s…later we process that data.” – Project 
Manager at Intelligent Solutions 

When it comes to processing the images, Intelligent Solutions contracts 
Sustainable Grid, a third-party inspector, to work offshore from Asia on 
inspecting the powerline images and data set-up, to keep costs under control. 
This means that Intelligent Solutions has to train and coordinate with those 
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outsourced inspectors, who not only perform these partial virtual inspections 
remotely from Asia, but are also engaged in essential preparatory work such 
as sorting the images and linking them with the corresponding powerline 
pole. Hence, the new inspection routine involves actors distributed across 
the globe, given how the technologies and people are configured to perform 
the routine. 
 

“I have a team of ten people in Asia, and we work with them on doing the 
inspections for the customer in this project because hiring 10 engineers in 
North Europe is much more expensive and we have worked with this 
inspection company for years, so…When we were looking for inspectors as 
well, it was just natural for us to bring them in. They are the ones that do the 
actual inspection, and then we are responsible for training, day-to-day 
management, and presenting the findings, doing quality assurance (QA), all 
of that stuff, to make sure that everything is the way it should be. I have made 
the manuals, and I train them.” – AIM Engineer at Intelligent Solutions 

Interestingly, Energy EX also temporarily contracts a third-party inspector 
based in Southern Europe to help them with reviewing and validating the 
inspection results through a process called ‘quality assurance’. 
 

“They [referring to Intelligent Solutions] have the support of our third-party 
inspectors because they [referring to Energy EX inspectors] have no hands in 
actual virtual inspection….Yes. But they [referring to the third-part 
inspectors contracted by Energy EX] are always coordinated by our 
inspectors.” – Project Manager at Energy EX 

Consequently, different human actors within these participating 
organizations are involved in the design and enactment of the virtual 
inspection routine and their actions are intertwined (i.e., in capturing, 
sorting, and uploading powerline images, then inspecting and validating 
them before sharing the final inspection report with the utility company 
customer). In addition, and as noted, they also use some of these images to 
develop algorithms to create new AI models, which are subsequently 
trained, tested, and deployed within the AI software and iteratively utilized 
in virtual inspection. 
 
Zooming-in on Important Actors  
Specifically, virtual inspection starts with flying a drone or helicopter to 
capture images of powerlines. However, it should be noted that the quality 
of the image is critical for the defects to be later detected by the AI software. 
Also, the image quality depends on the type of camera mounted to and 
utilized by the helicopter and/or drone, and their flight pattern, including the 
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proximity to the powerlines and the corner from which they capture the 
images, etc. As explained by the Lead Data Scientist in the quote below: 
 

“The quality of the image is not enough for the AI to work properly, 
especially for some small components. If everything is clear then it’s easier 
for the AI to recognize the components and defects. If it’s not very clear and it 
has to guess, and can generate something not in line with classification, for 
example….The best way to improve the image quality is to take better, closer 
pictures…” 

Then he continued explaining that the image quality also depends on the 
type of camera utilized and other related factors. 
 

“With a very good camera or a high quality one, then we can take picture 
from a bit far away, and we still have enough resolution to recognize more 
components and defects. But if we have lower quality camera, one way to 
improve the quality is to fly closer. So, the fly pattern whether using drones or 
helicopters also affects [image quality]. So, the camera is one thing, but the 
fly pattern of helicopters or drones also contribute a lot. And other things like 
the quality of the sensors, the speed, would like to pass from the side or the fly 
over, for example. So, a lot of factors contribute to the image quality.” – Lead 
Data Scientist at Intelligent Solutions 

The images of powerlines captured by drones, and in some cases by the 
helicopter’s camera, are first uploaded by the drone and/or helicopter service 
providers to a server accessible to Intelligent Solutions, and these images 
are then uploaded into the AI software by the AIM Engineer at Intelligent 
Solutions. Subsequently, Intelligent Solutions’ offshore inspectors from 
Sustainable Grid, run the images through the AI software, which performs 
the core inspection task by identifying and classifying defects on powerlines 
images on behalf of human inspectors, and generating inspection results and 
recommendations indicating the location and severity of potential defects. 
Then inspectors review the AI-generated results and recommendations to 
validate and/or invalidate them. In doing so, they refer to the Inspection 
Manuals developed and provided to them by Intelligent Solutions (see 5.3.1 
for more details), which serve as guides for conducting inspections and 
ensuring consistency in assessments, before they share the final inspection 
report with the utility company customer, Energy EX. The inspector’s 
validations also contribute to improving the AI’s performance over time by 
supporting the ongoing refinement of algorithms and AI models. 
 

“The idea of collaborative AI is that you join forces of all you have, two pairs 
of eyes, you have the AI perspective, and you have the inspector perspective. 
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By putting them together, you get more value than by using either in isolation. 
So, then you get this collaboration idea where the AI, just based on visual 
information on the image, tries to find whatever the AI is capable of finding, 
and gives the suggestion to the inspector, which can verify them, discard 
them, or can add new ones. This data is then fed back to the AI to improve 
other existing models or make new ones, so we have this kind of loop.” 
– Lead Data Scientist at Intelligent Solutions 

Given that the AI software developed in this way utilizing what Intelligent 
Solutions refer to as collaborative AI, it is also used in different countries 
and regions in a process that enables the exchange of insights and 
computational capabilities located across different spatiotemporal 
boundaries, and the design of the inspection routine therefore spans not only 
different spaces but also time; in the present, the emerging, partially 
developed routine is used to produce raw material for the future routine. Not 
only that, but the AI software artifact is also further developed by making 
use of the data generated from new utility customers.  
 

“And whenever we have a new customer, also, and new data from a 
different country, different region, we also combine the data and region.” 
– Lead Data Scientist at Intelligent Solutions 

The AI software also makes use of data generated by current utility 
customers who use the same ‘collaborative AI’ software to undertake virtual 
inspections of their grid.  
 

“The collaborative AI means that we put our information available for the AI 
software company and for other utilities, and other utilities’ information is 
also in the platform and will benefit from their information and the utilities 
too…like, how you say, a symbiosis?” – Lead Data Scientist at Intelligent 
Solutions 

To simplify, every time a licensed utility company in Europe and the U.S. 
uses the SaaS solution to inspect its power grid, it uploads its images to the 
collaborative AI software to conduct a virtual inspection. The AI software 
analyzes the images and generates inspection results, which are 
subsequently reviewed by inspectors who validate and/or invalidate the 
findings. As the AI is further trained on data generated through its use by 
different utility companies, its performance is expected to improve over 
time. Hence, each utility user is intended to benefit not only from their own 
use of the AI software but also indirectly from the inspection data and 
contributions generated by users from other utility companies. 
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“Because everybody is agreeing or disagreeing with the suggestions that the 
AI comes up with, which just makes that goal much faster. So, there's a 
collaborative cross-industry element of it, as well, where everybody in our 
user community is contributing to the long-term maturation and building of 
new AI models.” – Lead Data Scientist at Intelligent Solutions 

This means that what has been classified as a defect for one utility, for 
instance, can be identified as a defect at another utility as well. Also, this 
means that the design of the inspection routine for Energy EX includes not 
only human design actors but also nonhumans that are geographically 
located and distributed over different spaces and times, some of whom 
formally belong to different organizational units with their own offices, 
artifacts, systems, and procedures. For instance, nonhuman actors include, 
but are not limited to, drones, helicopters, camera, images, computers, the 
AI software artifact itself, inspection manuals, and/or the project’s legal 
agreement, etc. 
 
Thus, the inspection routine is performed virtually in an assemblage of 
human and nonhuman actors, in what scholars have called algorithmic 
routine(s), that is “sociomaterial assemblage(s) of actors, artifacts, theories, 
and actions that utilize algorithms to perform repetitive, recognizable 
patterns of interdependent actions to automate decisions and perform 
sociomaterial calculations” (Omidvar et al., 2023, p. 314). Moreover, some 
powerline defects are uncommon, which means that a single utility client 
would not be able to provide enough images to train the algorithm. 
Therefore, in developing the algorithms to create new AI models, images of 
powerlines belonging to other utility clients’ users located in other countries, 
are occasionally utilized to create some of the AI models. Later, these 
models are also utilized in performing subsequent virtual inspections using 
Energy EX images. This means that the development and use of algorithms 
at the VIDA project is also entangled within other different assemblages. 
Therefore, the design of the inspection routine at the VIDA project is not 
exclusively local but rather entangled in a broad assemblage that entails 
multiple distributed human actors, practices, and artifacts (nonhuman 
actors) located across various organizational and spatiotemporal ‘time–
spaces’ boundaries. 
 

“If you extrapolate a little bit and say that all of our customers are using the 
same process that is contributing to the models while they’re doing the work, 
that means that we have a much bigger chance of getting lots of training data 
to build new models and to mature the models that we already have.” – Chief 
Strategy Officer at Intelligent Solutions 

 98 

“Because everybody is agreeing or disagreeing with the suggestions that the 
AI comes up with, which just makes that goal much faster. So, there's a 
collaborative cross-industry element of it, as well, where everybody in our 
user community is contributing to the long-term maturation and building of 
new AI models.” – Lead Data Scientist at Intelligent Solutions 

This means that what has been classified as a defect for one utility, for 
instance, can be identified as a defect at another utility as well. Also, this 
means that the design of the inspection routine for Energy EX includes not 
only human design actors but also nonhumans that are geographically 
located and distributed over different spaces and times, some of whom 
formally belong to different organizational units with their own offices, 
artifacts, systems, and procedures. For instance, nonhuman actors include, 
but are not limited to, drones, helicopters, camera, images, computers, the 
AI software artifact itself, inspection manuals, and/or the project’s legal 
agreement, etc. 
 
Thus, the inspection routine is performed virtually in an assemblage of 
human and nonhuman actors, in what scholars have called algorithmic 
routine(s), that is “sociomaterial assemblage(s) of actors, artifacts, theories, 
and actions that utilize algorithms to perform repetitive, recognizable 
patterns of interdependent actions to automate decisions and perform 
sociomaterial calculations” (Omidvar et al., 2023, p. 314). Moreover, some 
powerline defects are uncommon, which means that a single utility client 
would not be able to provide enough images to train the algorithm. 
Therefore, in developing the algorithms to create new AI models, images of 
powerlines belonging to other utility clients’ users located in other countries, 
are occasionally utilized to create some of the AI models. Later, these 
models are also utilized in performing subsequent virtual inspections using 
Energy EX images. This means that the development and use of algorithms 
at the VIDA project is also entangled within other different assemblages. 
Therefore, the design of the inspection routine at the VIDA project is not 
exclusively local but rather entangled in a broad assemblage that entails 
multiple distributed human actors, practices, and artifacts (nonhuman 
actors) located across various organizational and spatiotemporal ‘time–
spaces’ boundaries. 
 

“If you extrapolate a little bit and say that all of our customers are using the 
same process that is contributing to the models while they’re doing the work, 
that means that we have a much bigger chance of getting lots of training data 
to build new models and to mature the models that we already have.” – Chief 
Strategy Officer at Intelligent Solutions 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 57



 

 99 

The Need for Developing New AI Models 
Finally, it’s worth noting that although Intelligent Solutions’ existing 
algorithm and AI models, developed through prior work with other utility 
customers, were already in use performing partial inspections at the VIDA 
project throughout their collaborative AI software, some of the AI models 
requested by Energy EX required adaptation to fit specific conditions and 
the local context of Southern Europe. In particular, these adaptations were 
necessary due to differences in meteorological patterns, infrastructure 
materials, and local inspection practices. For example, Energy EX’s poles 
and powerline structures are predominantly made of steel and concrete, 
unlike the wooden poles typical in Nordic regions. Consequently, shifting 
to and implementing virtual inspections in VIDA’s context requires 
developing new AI models and customizing existing ones to recognize these 
specific structures and their associated defects, many of which reflect the 
local flora, fauna, and environmental contexts (e.g., corrosion thresholds, 
vegetation encroachment, bird-protection devices). Thus, customizing the 
AI software implied the fundamental work of reclassification and 
standardization (Bowker & Star, 1999) to encode the relevant knowledge 
about defects that the algorithms will detect. Part of this classification work 
was ‘given’; standardized and inherited in the algorithm from Intelligent 
Solutions’ previous projects with U.S. and Scandinavian utilities; while 
another part was ‘situated’; tailored to the inspection norms and rationales 
of routine in situ and the contextual specificities of the VIDA project. As the 
AIM Engineer at Intelligent Solutions noted, AI can detect anomalies, but 
without customization it cannot meaningfully interpret them within the local 
environmental and infrastructural context. 

“AI can see an anomaly, say like ‘this is off’, but it can’t tell exactly what that 
is or why because it doesn’t have the context, it’s so many environmental 
contexts—like are you close to the ocean, then you’re going to have 
corrosion. It’s not going to be as dangerous if you are in the middle of the 
desert, because sea water is horrible for metal, so you’re going to have 
corrosion. Different countries have different ways of doing things as well. So, 
you will in some places have to use a certain component that looks a certain 
way. But in other countries you don’t, for example, the top cap that you have 
on top of the post, in Norway as an example you must use that for the wooden 
poles. While in Texas you just put down an iron star on the top, you just beat 
that down and you’re good. But in Norway you have the snow and the rain 
and everything so it’s going to rot. So, you have to have that plastic cap. But 
in Texas it’s so dry so you just need to make sure the wood doesn’t split. So 
that works with the metallic star. In other places you just cut the wood to 
appoint so it goes…that also helps the shape.” – AIM Engineer at Intelligent 
Solutions 
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In Summary 
Overall, the analysis shows that the design of the inspection routine at the 
VIDA project involved introducing AI to realize the intended shift to virtual 
inspections, through the ongoing interplay between the two overlapping 
processes: the development of algorithms to create new AI models alongside 
the implementation of partial virtual inspections. I subsequently refer to this 
as the process of designing and implementing the algorithmic routine’s 
‘virtual inspection’. These processes were neither confined to specific 
organizational boundaries nor exclusively enacted by specific groups of 
actors, but were instead enacted and re-enacted by multiple human and 
nonhuman actors distributed across different organizational and 
spatiotemporal boundaries, through a broad and ongoing sociomaterial 
assemblage. Thus, based on this finding, I propose conceptualizing the 
design process as a ‘distributed algorithmic routine design’ process. 
 
Various human and nonhuman actors were involved and entangled in the 
distributed algorithmic routine design process at the VIDA project. 
Specifically, these actors were involved in the design’s two overlapping 
processes, including the performing of partial virtual inspections alongside 
the simultaneous development of algorithms to create new AI models, which 
are also used in the subsequent cycle of virtual inspection within the VIDA 
project. For instance, human actors include staff from the drone and 
helicopter flight service providers in Southern Europe, third-party inspectors 
from Sustainable Grid in Asia, other third-party inspectors contracted by 
Energy EX to conduct quality assurance on inspection results, various staff 
from Intelligent Solutions (project manager, software engineers, data 
scientists, AIM engineers, etc.), and staff from Energy EX, who are mainly 
represented by members of the innovation unit in charge of managing the 
VIDA project, who indirectly and to a limited degree involve a few other 
staff members from the inspection and maintenance unit at Energy EX. In 
addition, human actors also include staff from other utilities utilizing the 
same collaborative AI software in performing their own virtual inspections. 
On the other hand, nonhuman actors include drones, helicopters, cameras, 
cloud storage servers, data comprising images of powerlines, AI software, 
inspection manuals, and the project contract, among others.  
 
The proposed conceptualization of ‘distributed algorithmic routine design’ 
indicates that in designing and implementing the algorithmic routine, 
agency also takes place and emerges in the distributed sociomaterial 
assemblage, rather than residing solely in humans or AI software. More 
specifically, in the VIDA project, agency does not lie exclusively in the 
inspectors or in the AI software; rather, it is co-created through the 
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interaction of human and nonhuman actors and in their constitutive 
entanglements across the distributed sociomaterial assemblages. This occurs 
throughout the design of the inspection routine and the implementation of 
the new algorithmic routine, thereby reflecting a mutual shaping between 
the ‘material technical’ and the ‘social’. For instance, based on what I could 
observe during an extended interview with one of the third-party inspectors, 
in implementing partial virtual inspections, human inspectors first upload 
powerline images that were captured by drone and helicopter cameras and 
thus produced by nonhuman actors, into the AI software to run virtual 
inspections. The AI software then performs the inspection, after which 
human inspectors review and validate the inspection results, assign a 
corresponding severity level to the identified defects aside from what is 
suggested by the AI, and recommend subsequent maintenance actions where 
necessary. Consequently, in this process, agency resides and emerges in an 
assemblage due to the entanglement of human (e.g., inspector) and 
nonhuman actors’ (e.g., the AI software, drone, images, etc.) actions during 
the mutual enactment of the virtual inspection in the present, as well as 
enactments of virtual inspections by other assemblages produced by other 
utilities, whose inspectors used the same AI software in the past and vice 
versa. To explain, whenever those inspectors from other utilities in Europe 
and the U.S. work and log their feedback through the same AI software, they 
also indirectly exert influence on the AI’s detection functionality and its 
results, and thus the future enactment of virtual inspections by other utilities, 
as their inspection is enacted in sociomaterial assemblages. At the same 
time, their inspections are also being influenced by other utilities enacting 
virtual inspections within other distributed assemblages, and thus all these 
enactments are not isolated, and the agency in enacting inspections takes 
and re-takes place through and is entangled within broad distributed 
sociomaterial assemblages. 
 
In sum, my analysis shows that designing and implementing the algorithmic 
routine of virtual inspection in the VIDA project took place through an 
ongoing distributed process spanning different organizational 
spatiotemporal boundaries. Rather than being confined to a single 
organization or specific group of actors, the routine was shaped and 
configured by a broad sociomaterial assemblage comprising multiple human 
and nonhuman actors, including but not limited to AI software, inspectors, 
drones, data, inspection manuals, powerline infrastructures, data scientist, 
and external partners, etc. Together, all these actors in the assemblage 
contribute to producing and configuring the routine over time. This finding 
reinforces the argument that AI systems often do not operate as independent 
or stand-alone forces in organizations (Jarrahi & Glaser, 2025). 
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Furthermore, the development of algorithms and the simultaneous 
enactment of partial virtual inspections required continuous coordination 
and mutual adjustment across the distributed actors to align decisions and 
actions and enable the AI to operate and perform its intended role. 
Consequently, the routine under design emerged through iterative 
performances enacted across a distributed sociomaterial assemblage, 
wherein agency was not located in either humans or AI alone but was 
constituted relationally through their ongoing entanglement. Based on these 
findings, this process is conceptualized as distributed algorithmic routine 
design, thereby highlighting its fundamentally distributed and emergent 
nature in situ. 

5.2 Design Disjunctures 
This section focuses on the difficulties encountered by human actors during 
the design process. Specifically, the unanticipated sociomaterial challenges 
that emerged in the assemblages during the distributed process of designing 
the inspection routine and implementing the new algorithmic routine of 
‘virtual inspections’ at the VIDA project, which I will refer to as ‘design 
disjunctures’. While the term disjuncture11 was mobilized in the institutional 
ethnography stream of research (Smith, 1987) in a different way and 
context, in this thesis I define a disjuncture as an emerging unanticipated 
sociomaterial challenge, encountered by human actors during the distributed 
algorithmic routine design process when attempting to make the 
assemblage, including the AI software, perform the routine. 
 
By embarking on the VIDA project to design and implement the new 
algorithmic routine to shift from manual to virtual inspections, the 
innovation unit at Energy EX sought to leverage drones and AI technologies 
to realize efficiencies in powerline inspections. However, the distributed 
algorithmic routine design process unfolded through complex sociomaterial 
assemblages, which gave rise to some unanticipated sociomaterial 
challenges representing emerging design disjunctures. These disjunctures, 
discussed in the following section, introduced potential discontinuities 
within the design assemblage that may disrupt the continuity of the ongoing 
design work, despite efforts by human actors to stabilize and re-stabilize the 
assemblage. 

 
11 The ‘disjuncture’ concept was originally mobilized in Institutional Ethnography by Smith (1987) and 
refers to the systemic gap or disconnections between individuals' everyday experiences and the abstract 
frameworks of institutional knowledge that claim to represent them.  
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5.2.1 Disjunctures related to reconfiguration of technologies 
and coordination of work around it 

Artifacts, including images of powerline components and defects, as well as 
technologies such as drones and cameras, played a significant role as 
nonhuman actors in the design process. However, when brought into relation 
with other elements of the design assemblage, they gave rise to 
unanticipated challenges, leading to emerging disjunctures. In particular, the 
production and processing of images constituted one of the main challenges 
encountered in the VIDA project. Several disjunctures related to the 
production and processing of images emerged and re-emerged throughout 
the algorithmic routine design process. This was largely because images 
were primarily produced by specific types of cameras mounted on drones 
with limited capacity and flight range. These drones were owned and 
operated by Drone EX. Although upgrading to drones equipped with higher-
capacity batteries and higher-resolution cameras could potentially improve 
data quality, doing so required obtaining government permits and regulatory 
approval. Such approval remained pending throughout the implementation 
of the VIDA project. 
 

“The regulatory in Southern Europe…the aerial space is regulated, you 
cannot fly with everything that you want, you have official permission from 
this administration. And the drone permissions are…well, they didn’t exist 
before last year. So, they give us…the first permission to fly in the below 
(lower) drone mode. And well, this is evolving, of course, and permission has 
some constraints, it’s not the best one that we could have!” – Deputy Project 
Manager at Energy EX 

Thus, some of the images generated by these drones were often blurry and 
low in resolution, failing to capture the fine details of small powerline 
components, which makes it impossible not only for the AI to detect such 
components and corresponding defects but also for human inspectors to do 
so in the first place. As stated by the Chief Analytics Officer at Intelligent 
Solutions: 
 

“Data capture is very important; you can get very different results depending 
on how you capture images…The image quality is not good enough or not 
close enough to be able to do that inspection, even visually for an inspector. 
So, if the inspector cannot see the defect, you cannot expect AI to find it 
either.” 

On a similar line of thought, the third-party Inspector at Sustainable Grid 
said: 
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“…If we start at the beginning of the process with the data capture, I think 
that's a major challenge since…the quality of the images decides the quality 
that you can get from a human inspection. And it also affects AI, of course. I 
mean, if you have lower-quality images, it would be difficult or impossible to 
find some defects both for humans and for the AI.” 

As indicated in the quotes above, producing images of good quality is 
essential for developing the algorithms and performing partial virtual 
inspections using AI software, as quality is constituted relationally in the 
design assemblages. For instance, the speed of the drones used to capture 
images of powerlines in the VIDA project has not been in line with the 
desired speed associated with drones of higher capacity and range. In 
particular, the specific type of drone artifact used by Drone EX to capture 
images of Energy EX’s powerlines presented some limitations or constraints 
due to its battery size, which is also directly related and linked to the drone’s 
flight range and capacity, as well as the type of camera used and its 
resolution. Thus, material artifacts such as the battery ultimately affect the 
quality of the images generated by these drones. Moreover, the quality of 
the camera is in direct relation to the weight of the camera, as the heavier 
the weight is placed on a drone, the less time the battery is going to last. 
 

“There are lots of operational challenges…that’s basically going over from 
helicopters to drones—and that’s challenging enough as it is, what we in the 
industry call ‘beyond visual line of sight’ which is where you don't actually 
have to see the drone in order to fly it. It can be off someplace out of sight and 
that's a very, very challenging thing to do. Not only to get the actual 
machinery up in the air and looking at the right things and everything, you 
have to get the right quality, you’re also dealing with winds, you’re dealing 
with, again, powerlines that are tricky to fly around, you’re talking about 
optimizing—now we’re into details—but we’re optimizing battery life on these 
drones, they can only fly not so long with the quality of the camera…And 
obviously, these days at least, the quality of the camera is in direct relation to 
the weight of the camera as well. The bigger weight you put on a drone, the 
less time the battery is going to last, so there's quite a tricky side as well to 
put together. So far, as you know very well, the qualities from that data 
capture process haven’t been the quality that we would like to see…And the 
speed that we get the images from drones…I mean, let's face it, they just can't 
fly as fast as a helicopter can. So, yeah, it's been quite challenging from the 
data input side” – Chief Strategy Officer at Intelligent Solutions 

Also, the flight pattern and the angle or sides from which the images of 
powerlines are being captured have been problematic and have a great 
influence the quality of the data images. The drone or the helicopter flight 
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must be conducted and directed along a certain route and cover specific 
angles and locations of the powerline structure to produce the desired quality 
of images that are visible enough for virtual inspection with AI. 
 

“Everything is with Drone EX, sometimes they will capture images that are 
not inspectable… The quality of the image is low as well as sometimes they 
provide one image per asset, they don’t provide images from all the asset 
sides. So even if there is any defect, in case there is one, we won’t be able to 
report those things, as we cannot see other sides…If you don’t take pictures 
from the optimal angles, then things or objects can be not included and are 
thus not detected. There are a lot of things that you don’t see if you take a 
picture from a certain angle, for example!” – AIM Engineer and Inspection 
Lead at Intelligent Solutions 

Moreover, the flight pattern not only influences the quality of the images but 
also the quantity of the captured images, as some images were duplicated 
and not properly linked to the corresponding asset, thus creating challenges 
in handling, sorting, and cleaning, which drives up the data processing time 
and storage cost.  
 

“But it's also the flight pattern and how easy it is then to link the images to 
the right assets. That has also been a challenge during the project, that due to 
how they fly the helicopter and drone, it's difficult to link the images to the 
assets in a good way…So, we import the images with the highest value 
because if you take a lot of images and maybe not all of them are useful for 
the inspection, that drives a lot of the cost both for storage and cleaning the 
data and other things. I think that the data capture part is extremely 
important to improve.” – Chief Analytics Officer at Intelligent Solutions 

Thus, several disjunctures related to the materiality of nonhuman actors (i.e., 
images, drones, cameras, etc.) emerged in the assemblage throughout the 
distributed algorithmic routine design, as these nonhuman actors do not 
operate independently within the design assemblage, rather they shape and 
are shaped by one another through what they enable and limit in practice. 
This is because each material artifact is characterized by certain affordances 
emerging in its use and entangled relationally in the design assemblages 
with other human actors and practices (D’Adderio & Pollock, 2020; 
Hutchby 2001; Glaser, Valadao, et al., 2021; Wegener & Glaser, 2021). For 
instance, as discussed above, the drone itself, its flight pattern and height, 
the camera, and the camera’s images, quality, and dimensions were all 
significant to and affected the immediate result and outcome of designing 
the algorithmic routine and enacting its performances. Furthermore, artifacts 
and their properties were entangled with the government’s legislation, which 
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limited the use of bigger drones that could fly at different heights, speeds, 
and come with cameras of higher resolution and quality. This thereby led to 
disjunctures emerging through the design’s assemblage. 
 
Furthermore, disjunctures emerged not only in relation to the materiality of 
some nonhuman actors in the design assemblage, but also in relation to the 
coordination of work surrounding them, particularly with the drone flight 
service and primary data provider, Drone EX. Drone EX was contracted by 
Energy EX to capture images of its power grid and provide them to the AI 
software company, Intelligent Solutions. However, coordinating the 
production and delivery of images proved challenging. The project manager 
from Intelligent Solutions frequently experienced difficulties in anticipating 
when Drone EX would operate flights and subsequently deliver the images. 
This uncertainty generated disjunctures within the design assemblage and, 
at times, delayed design activities. These challenges were particularly 
significant, because the project manager was responsible for planning, 
scheduling, and coordinating work across the various distributed actors 
involved in designing and implementing the algorithmic routine. The 
situation was further complicated by the fact that, apart from the project 
manager, no personnel were exclusively assigned to the VIDA project. 
Inspectors were outsourced, while internal staff involved in activities such 
as algorithm development and model training simultaneously worked on 
other utility projects running parallel to VIDA. 
 

“But the speed of the overall thing has been a bit of a challenge. The ability 
for us to predict when they're going to fly and when they're going to deliver 
data has been a challenge as well because we have people sitting on the 
bench, basically waiting to do this work, which is a tricky thing for any 
company, but also for us just the way we’re built as a company.” – AIM 
Engineer and Inspection Lead at Intelligent Solutions 

And; 

“Not receiving data at the time. That’s one of the biggest challenges…For 
example, this time, we started in September, October, and November…three 
months, but we haven’t received as much data as we are supposed to receive 
within the three months, so we cannot plan out when we will actually inspect 
and how much we inspect within a day, those kind of things” – AIM Engineer 
and Inspection Lead at Intelligent Solutions 

In sum, the disjuncture remarked upon here reflects ongoing efforts to 
reconfigure heterogeneous technologies’ artifacts into a new sociomaterial 
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assemblage intended for designing and implementing the new virtual 
inspection routine, where the affordances of each artifact become 
relationally entangled. Rather than functioning in silos as nonhuman actors 
within the design’s assemblage, these artifacts, such as drones, cameras, 
images, and AI software, had to be aligned so that the output of one 
technology could meaningfully serve as input for another. Thus, artifacts 
shape and are shaped by one another through what they enable and constrain 
in practice. For instance, the affordances of AI software to detect defects on 
powerline images are conditioned by the image resolution and angles 
afforded by cameras producing those images, which in turn are constrained 
by drone capacities, flight patterns, and regulatory restrictions, as well as the 
coordination of work across human actors responsible for these different 
technologies. Consequently, inconsistencies in data production and quality, 
as well as any uncertainties in data delivery timing can disrupt the flow of 
design work and give rise to recurring disjunctures in the assemblage. 
Overall, emerging challenges related to the reconfiguration of technologies 
highlight how designing the inspection routine with AI is not merely about 
introducing and assembling artifacts, but about actively coordinating and 
stabilizing their relations through alignment of outputs and interdependent 
affordances within an evolving configuration of sociomaterial assemblages. 
 

5.2.2 Disjunctures related to reconfiguration of inspection 
knowledge 

The inspection process has been historically subjective, informal, and tacit, 
meaning it depends on the inspector performing the inspection and what the 
inspector identifies and considers to be a defect worth being flagged and 
reported for maintenance: 
 

“Yeah, historically it has been very subjective. Also, it depends on the 
inspector going around and what he believes is a defect that grants being 
flagged and reported. Some inspectors might believe or not believe, they 
might think that this is important to report, while another inspector might say 
no, it's not that important.” – Senior Data Scientist and VP of Analytics at 
Intelligent Solutions 

The way inspections are conducted, and defects are detected, is a process 
that is often locally defined (based on the local geographical and 
environmental context) and dependent on type of maintenance work that is 
meant to be done afterwards. This, in turn, depends on governmental 
decisions (being the powerlines of the public domain), inspection criteria, 
frequency of possible inspection work, and resources. For instance, as 
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mentioned in the quote below, in some countries, every single defect is 
reported and taken care of differently, and in other cases, as in the Southern 
European context at VIDA project, it is just severe corrosion cases that are 
reported and acted upon. This in turn complicates the development of the AI 
models utilized in inspection by the AI software, as the algorithms require 
specific classification and standardization.  
 

“So, for example, talking about corrosion, we have had a project in Denmark 
[where] they’re interested in any type of corrosion. Whereas in Southern 
Europe, they are basically interested in corrosion only if there is a loss of 
material, when the corrosion has gone so far that you're starting to see holes 
in the steel, otherwise, they don’t really bother…Another utility company in 
the UK wanted to look at corrosion from the perspective of how to plan the 
painting of the structures. They're not really interested…well they’re 
interested, of course, to find the very severe corrosion, but they don't expect to 
find it because they maintain the structures relatively well…So, it’s very 
different from utility to utility” – Chief Analytics Officer at Intelligent 
Solutions 

And relatedly, the project manager from Energy EX also reflected about the 
challenge of finding unified criteria when it comes to defining and 
inspecting corrosion ‘rust’ in powerlines, for example: 
 

“…For us also there was a challenge to make a homogeneous criterion for 
some specific things. For example, with regulation some things are not 
mathematical. For example, rust in the towers. Rust can be different 
depending on the area, because if the weather is more wet, the humidity is 
high, the rust is more critical and more aggressive, rather than in more dry 
areas. And also, the people know, you see some things. I can say one thing, 
and you can say. For you it could be more critical or less critical.” – Project 
Manager at Energy EX 

Thus, enacting the inspection routine goes beyond the application of 
inspections’ theoretical knowledge but instead entails a substantial part that 
is learned through performing the inspection routine profession itself (Kho 
& Spee, 2021). This means that some of this knowledge can be codified and 
shared (Schön, 1987). However, a large part of this knowledge remains tacit 
to some extent; that it is known and embodied by inspection routine 
practitioners, mainly the inspectors who perform the inspections with their 
own eyes, but not shareable in the same way as when knowledge of 
inspections is, for instance, codified and shared through the inspection 
manuals that Intelligent Solution developed and relied upon while 
developing the algorithms and performing partial virtual inspections. Hence, 
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inspectors’ tacit knowledge is often associated with their professional 
judgment and understandings stemming from learned, experiential, and 
intuitive knowledge (McDavid et al., 2019) that is gained over years while 
practicing the inspection routine within a specific given utility.  
 
For instance, corrosion is considered one of those AI models that are very 
much based on the subjective professional judgment and interpretation of 
the inspector, whether it is low/mild, medium, or severe corrosion and thus 
requires immediate maintenance work. In other words, there are no well-
defined or clearly established criteria and standards for this defect, which 
presents challenges and complicates the development of this model and 
possibly other models by Intelligent Solutions, as AI requires 
standardization based on well- and pre-defined fixed criteria. Interestingly, 
Intelligent Solutions developed inspection manuals for each powerline 
component and defect, wherein they incorporate iterative revisions each 
time they receive any feedback during the project’s meetings or after 
performing the inspections and sharing the inspection report with Energy 
EX. For example, the quotes below, concerning a discussion on corrosion, 
which occurred during one of the project meetings, illustrate the challenge 
encountered with this defect model that lacks a well-defined criterion, as it 
pretty much relies on the inspector’s judgment: 
 

The PM from the AI software company, while presenting images and 
explaining that anything marked in red is considered corrosion: “Let’s look 
here, in this example, this image has 31% corrosion...but in another image, 
this one is super hard for the AI, the tower is all brown and the background 
behind is brown...Yeah so, it's a 38% corrosion here…But we have to make a 
workshop dedicated to this because we have to better define the criteria.” 

The Deputy PM from the utility company: “Correct, we need to talk about 
the level of corrosion with the team to define better criteria. I know this is a 
bit difficult because all these years we have been using our own criteria…We 
think that some kind of corrosion is not so bad, but we don't have a measure, 
or a scientific method to define it.” …He continued: “But if we are looking for 
missing material or something like that, then perhaps we won’t be able to find 
it. And sometimes only painting the tower is enough…In this tower, as you 
can see at the bottom of it, there is an anti-climbing device, which I think is 
the worst part of the tower! So, we have we have to talk about it, and we have 
to better define the criteria.” 

The issue concerning the lack of well-defined criteria for identifying the 
severity of corrosion in powerlines continued to resurface several times 
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during the project meeting discussions and eventually made it hard for the 
AI software to contribute to performing virtual inspections of this defect.  
 
In sum, the challenge remarked here reflects ongoing efforts to reconfigure 
inspection knowledge from a historically tacit, situated, and judgment-based 
routine’s practice into a form that can be codified, standardized, and 
operationalized within AI software to perform virtual inspections. This led 
to the emergence of fundamental disjunctures in the design assemblage 
between the locally embedded experience-based understandings of defects, 
and the AI’s requirement for stable explicit classification criteria. For 
instance, and as illustrated earlier, there have been recurring difficulties in 
formulating well-defined criteria for corrosion defects, and translating this 
subjective inspection based on professional judgment into formalized 
categories proved to be both complex and contested. Consequently, and as 
will be presented in Section 5.3, Design Actions, the project meetings 
became an iterative site of negotiation, where knowledge had to be 
continuously articulated, revised, and aligned across participating human 
actors. These tensions highlight that designing the inspection routine and 
implementing the new virtual inspection routine with AI is not merely a 
technical task, but is a knowledge reconfiguration effort that takes place 
through a complex distributed sociomaterial assemblage that can inherently 
generate new challenges. 

5.2.3 Disjunctures related to reconfiguration of human actors; 
“Inspection without inspectors” 

Another challenge that represented an ongoing emerging disjuncture in the 
design of the inspection routine is the limited direct involvement and 
engagement of key technical personnel from Energy EX’s inspection and 
maintenance department in the VIDA project. Those personnel who hold 
technical specialized expertise and know-how in powerline inspection, 
particularly inspectors, are key actors whose expertise is essential for 
making sense of the data. For instance, they can provide valuable needed 
input on powerline components and defect identification and classification, 
as well as address needed clarifications on questions and inquiries raised 
occasionally by Intelligent Solutions’ data scientist and analytics staff as 
well as its outsourced third-party inspectors. 
 

“But the problem is that the people we are talking with at Energy EX 
[referring to the project manager and the deputy from Energy EX’s 
Innovation unit] are not necessarily the experts on inspections. They’re not 
the people doing the inspections, so they also need to then talk with somebody 
else and get that information. There have been cases in which it has been a 

 110 

during the project meeting discussions and eventually made it hard for the 
AI software to contribute to performing virtual inspections of this defect.  
 
In sum, the challenge remarked here reflects ongoing efforts to reconfigure 
inspection knowledge from a historically tacit, situated, and judgment-based 
routine’s practice into a form that can be codified, standardized, and 
operationalized within AI software to perform virtual inspections. This led 
to the emergence of fundamental disjunctures in the design assemblage 
between the locally embedded experience-based understandings of defects, 
and the AI’s requirement for stable explicit classification criteria. For 
instance, and as illustrated earlier, there have been recurring difficulties in 
formulating well-defined criteria for corrosion defects, and translating this 
subjective inspection based on professional judgment into formalized 
categories proved to be both complex and contested. Consequently, and as 
will be presented in Section 5.3, Design Actions, the project meetings 
became an iterative site of negotiation, where knowledge had to be 
continuously articulated, revised, and aligned across participating human 
actors. These tensions highlight that designing the inspection routine and 
implementing the new virtual inspection routine with AI is not merely a 
technical task, but is a knowledge reconfiguration effort that takes place 
through a complex distributed sociomaterial assemblage that can inherently 
generate new challenges. 

5.2.3 Disjunctures related to reconfiguration of human actors; 
“Inspection without inspectors” 

Another challenge that represented an ongoing emerging disjuncture in the 
design of the inspection routine is the limited direct involvement and 
engagement of key technical personnel from Energy EX’s inspection and 
maintenance department in the VIDA project. Those personnel who hold 
technical specialized expertise and know-how in powerline inspection, 
particularly inspectors, are key actors whose expertise is essential for 
making sense of the data. For instance, they can provide valuable needed 
input on powerline components and defect identification and classification, 
as well as address needed clarifications on questions and inquiries raised 
occasionally by Intelligent Solutions’ data scientist and analytics staff as 
well as its outsourced third-party inspectors. 
 

“But the problem is that the people we are talking with at Energy EX 
[referring to the project manager and the deputy from Energy EX’s 
Innovation unit] are not necessarily the experts on inspections. They’re not 
the people doing the inspections, so they also need to then talk with somebody 
else and get that information. There have been cases in which it has been a 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 63



 

 111 

bit challenging, because we have too many intermediate steps and then you 
get information back and it's not exactly what you wanted. Like when you 
translate from one language to another one, and at the end you get something 
that is completely different.” – The AIM Engineer at Intelligent Solutions. 

And; 

“Obviously when the final user is not there every time, maybe it's these 
connections and the discussions we need with them. I don't know, but I think 
the innovation people (at Energy EX) who are running the project have not 
been involved with other people internally. But obviously, the expectations 
they set from the beginning were that these are the only ones that we need to 
work with. This is a reality!” – Project Manager at Intelligent Solutions 

The VIDA project was primarily managed by Energy EX’ innovation 
personnel, specifically by a project manager and the deputy project manager 
who lack core technical and practical expertise in enacting inspections 
(although the deputy held some theoretical knowledge), and any 
communication with Energy EX was often centralized through these 
managers at their request, which made the coordination challenging and 
delayed the progress of work due to the lengthy communication feedback 
loop and resulting iterative revisions to the design work. This also may have 
led to misaligned views and expectations between the AI software company 
and the utility client company throughout VIDA’s implementation, as the 
innovation department at Energy EX holds certain views and ideas from 
their perspective, which are not always necessarily aligned with others such 
as the inspectors and maintenance staff from Energy EX. Thus, designing 
and digitalizing the inspection routine requires aligning views among all 
actors involved in the design and implementation of the routine, and 
knowing how the change should be implemented at Energy EX and having 
it anchored as well as being communicated at all different levels in the 
organization.  
 

“Yes, because we talk with the innovation people, not to the actual people 
doing the inspections, so there is this gap. They don’t really know and then 
we talk with them and so…yes. Ideally, the whole organization should have 
been involved from the decision-makers, the innovation department, and the 
actual inspection department, to understand both how to use technology to 
get value and what kind of roadmap, moving forward, is most valuable for 
them…and how they might change, or they might need to change their 
processes of how they do inspections and how to maintain infrastructure.” – 
Chief Analytics Officer at Intelligent Solution. 
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And; 

“Thinking of challenges, yeah, I would say mostly the clarifications, because 
sometimes we need feedback from inspectors. But it is better if we have 
inspectors join once in a while so we can ask directly and avoid delays. 
Because for some, it took a few months to provide a clarification, that can be 
improved, for example.” – Senior Data Scientist and Vice President of 
Analytics at Intelligent Solutions 

Interestingly, upon reaching the end of the VIDA’s project legal agreement 
date and during the agreement’s extension negotiation period, Intelligent 
Solutions, as illustrated by the CSO in the final interview meeting, noticed 
that their AI software had been accessed by users, mainly inspectors from 
Energy EX who were not involved in the project meetings during the 
implementation period, and it made them realize that they should have 
insisted on reaching out to engage and involve those staff from Energy EX, 
mainly these inspectors, in the design efforts instead of limiting the 
communication and coordination efforts to the innovation staff from Energy 
EX, who were running the project and centralizing the communication 
largely through themselves: 
 

“…During the period of waiting for possible extension and negotiations, we 
noticed that there are the 15 or 20 people, mostly inspectors from the utility 
company that in the last two or three weeks have logged in and somehow 
obviously have been looking at these images for some purpose. And it's like 
back to what we said: Did they really involve the right people in what this 
project is really about? Not really, because it was always about I'm going to 
put AI on and then people.” 

And he continued: “...We should have been analyzing who's using the 
software and how we listen to them and figure out what we can do even 
better?! We weren't good enough at actively searching other user 
communities besides the project manager, the deputy from the innovation 
team, and the head of their innovation unit!” – Chief Strategy Officer at 
Intelligent Solutions 

Thus, the design of the inspection routine and implementation of the new 
algorithmic routine ‘virtual inspection’ implied not only a displacement of 
the routine’s core practice to the innovation and project management unit 
(compared to the former “Inspection Unit”), but also the near exclusion of a 
fundamental source of expertise in the form of on-site inspectors, that is, 
inspection routine practitioners, from the setting up and reconfiguration of 
the newly designed routine in the present and, perhaps, in the future as well.  

 112 

And; 

“Thinking of challenges, yeah, I would say mostly the clarifications, because 
sometimes we need feedback from inspectors. But it is better if we have 
inspectors join once in a while so we can ask directly and avoid delays. 
Because for some, it took a few months to provide a clarification, that can be 
improved, for example.” – Senior Data Scientist and Vice President of 
Analytics at Intelligent Solutions 

Interestingly, upon reaching the end of the VIDA’s project legal agreement 
date and during the agreement’s extension negotiation period, Intelligent 
Solutions, as illustrated by the CSO in the final interview meeting, noticed 
that their AI software had been accessed by users, mainly inspectors from 
Energy EX who were not involved in the project meetings during the 
implementation period, and it made them realize that they should have 
insisted on reaching out to engage and involve those staff from Energy EX, 
mainly these inspectors, in the design efforts instead of limiting the 
communication and coordination efforts to the innovation staff from Energy 
EX, who were running the project and centralizing the communication 
largely through themselves: 
 

“…During the period of waiting for possible extension and negotiations, we 
noticed that there are the 15 or 20 people, mostly inspectors from the utility 
company that in the last two or three weeks have logged in and somehow 
obviously have been looking at these images for some purpose. And it's like 
back to what we said: Did they really involve the right people in what this 
project is really about? Not really, because it was always about I'm going to 
put AI on and then people.” 

And he continued: “...We should have been analyzing who's using the 
software and how we listen to them and figure out what we can do even 
better?! We weren't good enough at actively searching other user 
communities besides the project manager, the deputy from the innovation 
team, and the head of their innovation unit!” – Chief Strategy Officer at 
Intelligent Solutions 

Thus, the design of the inspection routine and implementation of the new 
algorithmic routine ‘virtual inspection’ implied not only a displacement of 
the routine’s core practice to the innovation and project management unit 
(compared to the former “Inspection Unit”), but also the near exclusion of a 
fundamental source of expertise in the form of on-site inspectors, that is, 
inspection routine practitioners, from the setting up and reconfiguration of 
the newly designed routine in the present and, perhaps, in the future as well.  

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 64



 

 113 

 
In sum, the aforementioned challenges encountered in the VIDA project 
stem from the reconfiguration of actors within the design assemblage, 
particularly through the limited inclusion or even almost the exclusion of 
inspectors who were previously central to performing the inspection routine. 
As the locus of control shifted toward the innovation and project 
management units, the practical expertise and situated knowledge of 
inspectors became indirectly accessed, fragmented, and at times absent from 
the routine’s design processes. This led to delays in communication as well 
as misalignments in expectations and resulting understandings, which has 
ultimately given rise to recurring disjunctures in the design assemblage, 
highlighting that designing the inspection routine with AI in VIDA project 
case was not only a matter of introducing new actors, but also of 
reconfiguring and at times unfavorably displacing existing ones in the 
assemblage, with significant implications for how knowledge is mobilized 
and how the design and implementation of the routine would unfold. 

5.2.4 Disjunctures related to reconfiguration of expectations 
about AI 

A fundamental misalignment in the expectations of the digitalization 
process and its outcome concerning AI–human relations persisted in the 
VIDA project since its inception. Energy EX viewed the digitalization 
project and routine under design as a fully automatized process whereby the 
algorithm may be substituted for the human role and human judgment in 
undertaking inspections.  
 

“… In the past, we did inspections with our own people working in the field. 
Then, we evolved into the use of helicopters to make some or part of the 
inspections, and in 2020, we start to think if it could be possible to apply the 
drones to substitutes of the helicopters, and the AI, as substitutes of the 
human in the inspection loop…And we started the project” – Deputy 
Manager and Innovation Specialist at Energy EX 

This is in opposition to the idea of ‘collaborative AI’, in which the algorithm 
mainly supports human decision-making in virtual inspections.  
 

“Through collaborative AI, we deploy AI models to support humans to find 
the issues faster and more accurately. And then we have humans who then 
validate the result of the AI. So, it kind of teaches AI when it's wrong and 
when it's right so that we can use those results to improve the AI constantly 
over time.” – Product Manager at Intelligent Solutions 
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And; 

“They came to us with a dream of applying AI to overhead line inspections 
and basically automating the entire process with AI. We talked to them a lot 
in the first half a year that followed that in shaping their understanding of the 
industry and their expectations and whatnot, because what we found in the 
early days of delivering this kind of project was that a lot of companies just 
want to throw AI at the problem and get the entire answer with no human 
intervention, and that’s not exactly how we approach it through collaborative 
AI” – Chief Strategy Officer at Intelligent Solution 

Thus, as indicated in the above quote, upon initiating the development of the 
algorithms to create AI models and enacting partial virtual inspections on 
behalf of Energy EX, Intelligent Solutions staff had to continuously work 
on reiterating the idea of a reciprocal relationship between humans and AI 
in enacting virtual inspections, and in managing the utility’s expectations 
and keeping it in check, as implementing the new algorithmic routine and 
maturing the AI models is not ‘flip-a-switch’ but is rather a lengthy process. 
As an example, early in the VIDA project, this was discussed to lower 
expectations head-on:  
 

“A lot of the work in the early days was showing them that this is not just 
‘turn it on and let it go’ this is actually quite a long process to mature the A1 
models and build something.” – Lead Data Scientist at Intelligent Solutions 

However, the misaligned expectations about AI became increasingly 
apparent during the algorithmic routine design process, as Energy EX’s 
Innovation unit, represented by the project manager and the deputy, 
continued to focus and place emphasis merely on the algorithm’s 
development, and specifically on AI metrics and its current performance 
(e.g., percentage of precession such the mean average precision (MAP), and 
percentage of recall, etc.). As matter of fact, as much as AI development is 
essential for designing the routine and was also a selling point in the VIDA 
project, it also posed a risk for the AI software company, as the project 
manager and chief strategy officer from Intelligent Solutions continued 
putting in effort to manage Energy EX’s staff, particularly the innovation 
unit represented by the project manager and the deputy, expectations of AI 
and its potentials, in opposition to the view of AI as ‘magic’: 
 

“We have a lot of models, but a lot of expectations of the customers and we 
sell dreams! It's been challenging to manage these dreams and expectations 
of the customer, and I believe in your interviews with them maybe you could 
see a lot of that! I have asked both those innovation people once how they see 
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“We have a lot of models, but a lot of expectations of the customers and we 
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of the customer, and I believe in your interviews with them maybe you could 
see a lot of that! I have asked both those innovation people once how they see 
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this and they say yes, we see images running on a high level and we don't do 
anything manual, and everything will be automatic like magic and it's like…I 
don't understand how they’re thinking because they supposedly understand AI 
and study AI themselves!” – Project Manager at Intelligent Solutions 

Nevertheless, managing the utility’s expectations about the potential of AI 
and recapping its benefits was not a matter to be settled indefinitely at any 
point in time. Instead, it remained a constant and never-ending disjuncture, 
which continued to resurface and emerge along with some of the other 
disjunctures that were encountered, such as those related to the image’s low 
quality, throughout the design work and until even approaching the end of 
the VIDA’s project agreement. 
 

“So basically, now it's a situation of expectation management! A little tense 
in my opinion! Now we're almost in October, but we have not agreed on 
anything. Also, we need to settle down and clarify the expectations that with 
the actual current structure, the automatic AI will not happen, and that’s 
something no customer wants to listen to, but we have always said to them 
indeed in the meetings, that with the current drone images, the performance 
will go down, as the quality of images is poor!” – The Project Manager at 
Intelligent Solutions 

Interestingly, and as indicated in the different quotes presented here, the 
word ‘dream’ and ‘magic’ recurred on several occasions during the 
interviews. Thus, managing expectations was a matter of also taming 
different expectations, imaginations, dreams, and hopes about the 
possibilities of AI in the future and the realization of its full long-term 
benefits towards the end of the algorithmic routine design process.  
 

“The conception of ‘everything is going to be magic by AI’ has been more 
understandable with the development together, that we need a lot of things to 
go there. So, it's not an easy step, it’s going to take time. So, it’s…I mean, if 
it’s…The innovation unit should have a proper understanding of what the 
journey is with a lot of expectations and to work with us to get this” 
– Intelligent Solutions, Project Manager 

And; 

“Maybe they [referring to Energy EX Innovation Teams] oversold the dream, 
but it's a process! The vision should be more than the obsession for the AI 
models, but rather on the value of the data that standardization brings.” 
– Intelligent Solutions, Project Manager 
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Also; 

“I would say for such a complicated project, I think the biggest challenge and 
thing that's going to make a difference for us is redefining what the end goal 
is, redefining the dream” – Chief Strategy Officer at Intelligent Solution 

As highlighted by some authors, “part of what makes the phenomena of Big 
Data and AI so compelling is the hyped imagination of what is possible, not 
what is realistic” (Elish & Boyd, 2018, p. 2). The expectations of Energy 
EX’s innovation unit about AI, and the overemphasis they placed on its 
metrics’ performance, especially for the newly developed customized AI 
models, were unrealistic and seemed to waver between what is real and what 
is imaginary about AI. Energy EX’s expectation of AI has been influenced 
by what have been called the unrealistic or imaginary “promises and perils 
of automata and artificial life” (Elish & Boyd, 2018, p. 6).  
 
Moreover, when technologies are perceived to ‘work like magic’, it often 
connotes the ideas of superb and seamless functionality, in which the final 
effect, product, or experience is remarkable, but the required resources and 
methods by which the output was achieved become irrelevant (Elish & and 
Boyd, 2018). On a similar line of thought, Sandberg and Pinnington (2009) 
highlight that when examining the skillful execution of tasks or routine, the 
focus is often solely placed on the issues on hand and the key actors 
involved. This tends to obscure and conceal other important elements such 
as the tools used; the contributions made by other experts, workers, and 
laypeople; and the actions that facilitated and contributed to the task’s 
execution (Sandberg & Pinnington, 2009). This all could explain Energy 
EX’s focus on AI metrics and AI models’ performance and the unrealistic 
view and expectations around it, without caring much about the actual 
fundamental design work and efforts being enacted by the different 
distributed visible and invisible actors in the assemblage, and even the other 
circumstances and emerging disjunctures surrounding the algorithmic 
routine design process in the present, to ultimately realize the ideal and fully 
designed routine of virtual inspections in the future. Moreover, one way of 
understanding what happened, that the innovation unit at Energy EX 
engaged in projecting (Xu & Carlile, 2024), is that they reimagined the 
patterns of actions for the virtual inspection routine under design by 
“reckoning an ontologically separate [far from possible] future” rather than 
“reckoning the possible [future] in connection to the present or the actual” 
(Xu & Carlile, 2024, p. 255). 
 
Finally, as addressed by Intelligent Solutions, the misalignment of views 
and expectations about AI became evident in the form of unrealistic demand 

 116 

Also; 

“I would say for such a complicated project, I think the biggest challenge and 
thing that's going to make a difference for us is redefining what the end goal 
is, redefining the dream” – Chief Strategy Officer at Intelligent Solution 

As highlighted by some authors, “part of what makes the phenomena of Big 
Data and AI so compelling is the hyped imagination of what is possible, not 
what is realistic” (Elish & Boyd, 2018, p. 2). The expectations of Energy 
EX’s innovation unit about AI, and the overemphasis they placed on its 
metrics’ performance, especially for the newly developed customized AI 
models, were unrealistic and seemed to waver between what is real and what 
is imaginary about AI. Energy EX’s expectation of AI has been influenced 
by what have been called the unrealistic or imaginary “promises and perils 
of automata and artificial life” (Elish & Boyd, 2018, p. 6).  
 
Moreover, when technologies are perceived to ‘work like magic’, it often 
connotes the ideas of superb and seamless functionality, in which the final 
effect, product, or experience is remarkable, but the required resources and 
methods by which the output was achieved become irrelevant (Elish & and 
Boyd, 2018). On a similar line of thought, Sandberg and Pinnington (2009) 
highlight that when examining the skillful execution of tasks or routine, the 
focus is often solely placed on the issues on hand and the key actors 
involved. This tends to obscure and conceal other important elements such 
as the tools used; the contributions made by other experts, workers, and 
laypeople; and the actions that facilitated and contributed to the task’s 
execution (Sandberg & Pinnington, 2009). This all could explain Energy 
EX’s focus on AI metrics and AI models’ performance and the unrealistic 
view and expectations around it, without caring much about the actual 
fundamental design work and efforts being enacted by the different 
distributed visible and invisible actors in the assemblage, and even the other 
circumstances and emerging disjunctures surrounding the algorithmic 
routine design process in the present, to ultimately realize the ideal and fully 
designed routine of virtual inspections in the future. Moreover, one way of 
understanding what happened, that the innovation unit at Energy EX 
engaged in projecting (Xu & Carlile, 2024), is that they reimagined the 
patterns of actions for the virtual inspection routine under design by 
“reckoning an ontologically separate [far from possible] future” rather than 
“reckoning the possible [future] in connection to the present or the actual” 
(Xu & Carlile, 2024, p. 255). 
 
Finally, as addressed by Intelligent Solutions, the misalignment of views 
and expectations about AI became evident in the form of unrealistic demand 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 66



 

 117 

by Energy EX, who requested to buy and own the developed AI models, 
perhaps to build or expand their own tool later. However, this contrasted 
with Intelligent Solutions’ view of the AI software, which is built and 
promoted on the premise of collaborative AI, and that the distributed 
community of different utility customers using their AI software would 
continuously contribute to enhancing its performance and indirectly benefit 
each other through enacting virtual inspections using the same AI software, 
which also seemed to be something Energy EX did not really understand or 
care about. 
 

“…You know the ownership of the model compared to wanting to keep things 
community again, probably as you and I've talked about before, that's a little 
bit like trying to build your own Google, right? Yeah. You could probably do 
a pretty good job of it, but it'll never be as good as an industrial solution…” 
– Chief Strategy Officer at Intelligent Solutions 

Eventually, the contrasted views and aspirations between the two companies 
about the how and why to use the AI software in virtual inspections as well 
as or perhaps the hyped imaginings of realizing AI’s potential in the short 
run, coupled with Energy EX’s view and demand, have all contributed to 
halting the negotiations of the agreement’s extension and led to the 
discontinuation of the algorithmic routine design a few months after the end 
of the contract, without realizing the ‘dream’ of enacting the newly designed 
routine of virtual inspections. And finally, one could argue that the decision 
behind the discontinuation of algorithmic routine design was perhaps 
aggravated by the lack of consensus or alignment between the two 
organizations on the new ends-in-view that emerged which also signals a 
lack of a sense of directionality (Xu & Carlile, 2024) between the two parties 
regarding the future.  
 

“…We were trying our best to be honest with you, changing their approach 
and helping them to learn what works and what doesn't for them. But it was 
just like yeah, just total mindedness!” – Chief Strategy Officer at Intelligent 
Solutions 

In sum, the disjunctures remarked upon here reflect ongoing efforts to 
reconfigure actors’ expectations about AI and its potential from a vision of 
full automation toward a more situated understanding of AI as a 
collaborative, evolving technology. This reconfiguration required aligning 
views about imagined futures of seamless ‘magical’ automation with the 
practical realities of developing and training algorithms for integrating the 
AI software within the new inspection routine. As these expectations were 
negotiated and recalibrated over time, tensions emerged between 
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aspirational visions and what was technically and organizationally feasible 
in the present. Consequently, managing and redefining actors’ expectations 
at VIDA became an integral part of the design process itself, revealing that 
designing the inspection routine is as much about reshaping imaginaries and 
assumptions of AI as it is about developing algorithms and integrating AI 
into the new inspection routine. 

5.2.5 Design disjunctures and the distributed algorithmic 
routine design process  

To conclude, design disjunctures illuminate how the assemblage performing 
the design is configured, coordinated, and made to function over time. As 
agency does not reside solely in any single actor but emerges within a 
broadly distributed assemblage comprising multiple human and nonhuman 
actors, the distributed character of the algorithmic routine design process 
itself gives rise to the possibility of disjunctures. Such disjunctures emerge 
when diverse actors, technologies, forms of knowledge, expectations, and 
actions need to be aligned and reconfigured to make the assemblage 
perform. In this sense, designing and implementing the algorithmic routine’s 
‘virtual inspection’ with AI is not a linear or purely technical endeavor, but 
an ongoing process of configuring and orchestrating the design’s distributed 
sociomaterial assemblage. The unanticipated challenges encountered 
throughout the VIDA project illustrate how efforts to coordinate and 
reconfigure heterogeneous actors and elements repeatedly generated 
disjunctures. Consequently, the algorithmic routine design process is 
characterized by dynamic and iterative accomplishments, in which 
disjunctures are not anomalies to be eliminated but integral to shaping and 
reshaping the assemblage through which the routine is being designed and 
partially implemented. 

5.3 Design Actions 
Inspired by recent research in routine dynamics (D’Adderio, 2014; Dittrich 
et al., 2016; Glaser, 2017; Spee et al., 2016), I identify some of the actions 
associated with designing the inspection routine at the VIDA project as a 
series of design actions. 
 
Integrating insights coming from the analysis I have presented in Sections 
5.1 and 5.2 into Glaser’s  (2017, p. 2133) definition, I define design actions 
as a series of specific organizational actions enacted by distributed human 
and nonhuman actors to create an artifact in order to change (or influence) 
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a routine intentionally. My aim here is to add to and contribute to the Routine 
Dynamics design and algorithms literature (Glaser, 2017; Glaser, Valadao, 
et al., 2021; Wegener & Glaser, 2021) by outlining and providing an 
analysis of the iterative performed design actions associated with developing 
the algorithms to create AI models that feed into the AI software, utilized in 
performing partial virtual inspections, as part of the overall efforts for 
designing and implementing the algorithmic routine ‘virtual inspection’. 
 
Design actions are enacted to create preferred situations, such as in 
digitalizing an organizational routine to realize efficiencies, as in the case of 
the VIDA project (Simon, 1969; Wegener & Glaser, 2021). Studies of 
Routine Dynamics have recently started to broaden their scope by including 
design actions and the variety of actions associated with the development of 
artifacts. These actions articulate intended or espoused patterns that can 
guide future routine performances, as well as produce assemblages of actors, 
artifacts, theories, and practices, which lead to change in routines, and thus 
can enhance our understanding of the dynamics of the routines under design 
(Glaser, 2017; Sun, 2022; Wegener & Glaser, 2021). Design actions are 
distinct from the repetitive daily activities embedded in the ongoing 
enactment of a routine (Feldman, 2000; Feldman & Pentland, 2003), as they 
bring attention to actions specifically performed by actors engaged in 
intentional and often strategic design efforts to change a routine through the 
creation of artifact(s) (Wegener & Glaser, 2021). In addition, design actions 
are related to but differ from ‘creative projects’ (Obstfeld, 2012) which 
focus on bringing innovation and novelty into non-routine practices, rather 
than on addressing an established repetitive organizational routine 
differently. 
 
In my analysis of the ‘distributed algorithmic routine design’ process at the 
VIDA project which aimed at designing and implementing the algorithmic 
routine ‘virtual inspection’, I observed design actions in terms of specific 
actions that revolved around the iterative development of algorithms to 
create new AI models representing specific powerline components and 
defects, in order to customize the AI software artifact primary utilized in 
performing the virtual inspections, as part of the overall collective efforts to 
design the inspection routine of Energy EX. Of note is that those actions I 
observed during the VIDA’s project progress meetings differed from the 
action patterns associated with performing the partial virtual inspection 
routine itself, which were simultaneously performed by the same human and 
nonhuman actors alongside the design actions.  
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More specifically, as noted earlier, in the VIDA project, performing the 
design actions for developing the algorithm and creating new AI models was 
interrelated with performing partial virtual inspections, as a large proportion 
of the powerline images utilized in the development of these new AI models 
are generated from initially limited virtual inspections that were 
simultaneously and partially co-implemented alongside the algorithm’s 
development, which targeted the inspection and detection of other powerline 
components and the corresponding defects on them that are already 
embedded in the AI software from before. In addition, and at the same time, 
once any of the new AI models were fully developed, it was thereafter 
deployed into the AI software and utilized in performing the next cycle of 
virtual inspection iteratively. Thus, in the VIDA project, design actions were 
primarily oriented toward making the AI work as part of the new virtual 
inspection routine that was under design. More specifically, unlike 
conventional routine design, where an ideal pattern of action is defined in 
advance before implementing supportive technologies, here in the VIDA 
project case no such predefined script exists; instead, the central objective 
while developing the algorithms is to enable AI to detect defects, and all 
other elements of the routine are organized around this goal. Because the AI 
is intended to perform the core task of inspection by primarily identifying 
and classifying powerline defects. Meaning that the AI acts first in lieu of 
human inspectors, who previously identified and classified powerline 
defects manually while implementing manual inspections via ground foot 
patrols and reviewing thousands of images generated from the helicopter-
assisted surveys prior to initiating the VIDA project. As such, designing the 
inspection routine to move to virtual inspections at the VIDA project 
becomes contingent on enabling the AI to produce sufficiently accurate 
defect predictions, and this shapes and re-shape the entire design process.  
Consequently, design actions imply iteratively developing, training, testing, 
and adjusting the AI models, while simultaneously aligning other nonhuman 
actors such as, but not limited to, data, technologies, inspection manuals, 
and human validation and inspection practices, to support their functioning 
within the design assemblage. Thus, in this sense, the routine is not designed 
first and then enacted; rather, it emerges through ongoing efforts to make 
the AI operational with all other elements of the routine being configured 
around this central objective. Hence, the virtual inspection routine under 
design remains in flux, with its ostensive and performative aspects being 
recursively constituted and reconfigured through situated ongoing design 
efforts to operationalize the AI within the design’s distributed sociomaterial 
assemblage. 
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In sum, in the VIDA project, design actions were iteratively enacted in a 
distributed process to constantly, and effortfully transform and interconnect 
multiple emerging entanglements in the design’s assemblages, thereby 
orchestrating the design assemblages through the enactments of the 
following observed actions including abstracting understandings and 
bracketing the algorithm design efforts, labeling and stabilizing 
assemblages, and foregrounding and backgrounding design elements, all of 
which are listed and described in Table 7, below. 
 
 

Table 7 
Design Actions 

Design 
Action(s) 

Description Accomplishment 

Abstracting 
and 
Bracketing 

Develop an understanding of Energy EX’s 
powerline components and defects in an 
elucidated manner and align those 
understandings, to ensure that the AI models 
under development would accurately 
represent the desired components and 
corresponding defects to be inspected. 
 
Determine where and how to direct and 
focus the design efforts, upon translating and 
importing the conceptual aligned 
understandings into specific concrete design 
sub-actions or activities to be enacted later. 

Preparing the 
algorithmic routine 
under design by 
understanding its 
meanings and 
contents; mainly the 
powerline 
components and 
defects (including the 
different types and 
classifications, 
functionalities, etc.) 

Labeling 
and 
Stabilizing 

Highlight, discuss, and reflect upon key 
events, details, actants, and linkages to 
outline the algorithmic routine design work 
progress in the assemblage, thereby enabling 
actors to define and frame problem settings 
where disjunctures emerged or are expected 
to emerge into the design assemblage. 
 
Bring coherence to and establish control 
over a specific emerging (encountered and/or 
anticipated challenge) disjuncture in the 
design assemblages that hampers its 
continuity and thus requires stabilization 
efforts by subsequent enactment of activities, 
measures, and possible framed solutions to 
overcome or mitigate the disjuncture, 
avoiding potential discontinuities in the 
design assemblage. 

Repairing the 
algorithmic routine 
under design by/upon 
addressing and 
preventing 
discontinuities or 
gaps, thereby enabling 
continuity of design 
work within the 
assemblages 
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Foregrounding 
and 
Backgrounding 

Revise and optimize design scope and 
decisions throughout the distributed 
algorithmic routine design process by 
benchmarking and ratiocinating choices and 
alternatives, by or to: 
 
Bring to the fore the significance and 
relevance of developing and inspecting some 
AI models that represent critical powerline 
components and defects. Thus, such AI 
models were prioritized, maintained, or 
added to the algorithmic routine design. 
 
Bring into the background some AI models 
that do not represent critical defects in 
powerlines or those impossible to attain 
considering some of the challenges 
encountered and limitations represented in 
disjunctures emerging within the current 
design assemblage. Thus, such AI models 
were either trivialized, postponed, or 
excluded from the algorithmic routine design 
scope. 

Post-pairing the 
algorithmic routine 
under design by/upon 
iteratively revising 
and optimizing its 
scope 

5.3.1 Abstracting and bracketing 
To design and implement the algorithmic routine, and in particular in 
developing the algorithms used to create AI models representing specific 
powerline components and defects in order to customize the AI software 
artifact utilized in virtual inspections, design actors had first to abstract 
(Glaser, 2017) and align their understandings around some of the inspection 
routine patterns and its details, which would be then translated and 
embedded into different AI models and ultimately inscribed into the AI 
software artifact utilized in performing virtual inspections. This is what I 
identify as ‘abstracting’. Accordingly, abstracting here is not to be confused 
with extracting, as it entails the development and alignment of 
understandings which were initially built upon the inspection manual, 
project contract, and other relevant email correspondences exchanged 
between the project managers, which are later actively aligned throughout 
and based upon the interpretations articulated during the project progress 
meetings.  
 
Examples include the development and alignment of understandings 
regarding Energy EX’s powerline components and defect classifications in 
general and in terms of types, functionalities, and operating mechanisms 
along with the different kinds of powerline structures (wood, concrete, 

 122 

Foregrounding 
and 
Backgrounding 

Revise and optimize design scope and 
decisions throughout the distributed 
algorithmic routine design process by 
benchmarking and ratiocinating choices and 
alternatives, by or to: 
 
Bring to the fore the significance and 
relevance of developing and inspecting some 
AI models that represent critical powerline 
components and defects. Thus, such AI 
models were prioritized, maintained, or 
added to the algorithmic routine design. 
 
Bring into the background some AI models 
that do not represent critical defects in 
powerlines or those impossible to attain 
considering some of the challenges 
encountered and limitations represented in 
disjunctures emerging within the current 
design assemblage. Thus, such AI models 
were either trivialized, postponed, or 
excluded from the algorithmic routine design 
scope. 

Post-pairing the 
algorithmic routine 
under design by/upon 
iteratively revising 
and optimizing its 
scope 

5.3.1 Abstracting and bracketing 
To design and implement the algorithmic routine, and in particular in 
developing the algorithms used to create AI models representing specific 
powerline components and defects in order to customize the AI software 
artifact utilized in virtual inspections, design actors had first to abstract 
(Glaser, 2017) and align their understandings around some of the inspection 
routine patterns and its details, which would be then translated and 
embedded into different AI models and ultimately inscribed into the AI 
software artifact utilized in performing virtual inspections. This is what I 
identify as ‘abstracting’. Accordingly, abstracting here is not to be confused 
with extracting, as it entails the development and alignment of 
understandings which were initially built upon the inspection manual, 
project contract, and other relevant email correspondences exchanged 
between the project managers, which are later actively aligned throughout 
and based upon the interpretations articulated during the project progress 
meetings.  
 
Examples include the development and alignment of understandings 
regarding Energy EX’s powerline components and defect classifications in 
general and in terms of types, functionalities, and operating mechanisms 
along with the different kinds of powerline structures (wood, concrete, 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 69



 

 123 

metal). This was especially significant for those defects that are customized, 
or vary from one utility to another in terms of how it’s being identified or 
categorized as per various specific thresholds such as corrosion, as well as 
powerline’s components that are highly specific to Energy EX and not 
commonly used by other utilities such as bird-protection devices as 
indicated in the quote below. Alignment of understandings was necessary to 
ensure that the AI models under development by Intelligent Solutions would 
accurately represent the required components and corresponding defects to 
be inspected by Energy EX, and thus that the AI software would perform 
virtual inspection as desired or intended, and in line with Energy EX’s needs 
and objectives. 
 

“Basically, our subject matter experts need to align with their subject matter 
experts and their inspectors to understand really what they are looking for. 
Especially in cases that are…would be a bit specific for the customer, like 
just—off the top of my head—something came out on this bird-protection 
device that they have to not electrocute birds that perch on the structures, 
which are not very common in other places. So, there is a need to understand 
what they are actually looking for.” – Chief Analytics Officer at Intelligent 
Solutions 

By analyzing the VIDA project, we could see that upon abstracting, 
developing, and aligning understandings about Energy EX powerline’s 
components and patterns of inspection routine, human design actors engage 
in bracketing (Weick et al., 2005), which here I define as when actors 
determine where and how to direct and focus their efforts upon translating 
their conceptual abstracted understandings into specific concrete design 
activities. Put simply, by bracketing, design actors from Intelligent 
Solutions can act upon the abstracted understandings to materialize them 
and bring them into existence as they can plan, coordinate, and later enact 
specific concrete activities to develop specific AI models of powerline 
components and defects. And they can perform the next iteration of partial 
virtual inspections upon deploying the fully developed model into the AI 
software. For instance, in bracketing, Intelligent Solutions would identify 
and collect the required data and conditions for developing the AI model, 
prepare the data by cleaning and transforming it into the required format, 
tag the data, and then later the data scientist can build and train the intended 
AI model, etc. It should be noted that such activities take place outside the 
meetings at Intelligent Solution’s main office. Thus, abstracting is a 
requisite for and guides bracketing, and the two are interrelated actions, as 
through bracketing, design actors can decide how and what to work on 
during the algorithm’s development and later enact the subsequent 
inspections depending on what is envisaged as ‘meaningful parts’ through 
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the abstracting. Thereby, the two actions contribute to preparing the 
algorithmic routine under design. 
 
For example, the following Discussion no. 1 took place between staff from 
the two companies regarding the development and inspection of one of the 
AI models under development for detecting defects in the ‘AMPACT’ 
connector, which is a component in the powerline structure that maximizes 
contact between the connector and conductor surfaces in powerlines. 
Interestingly, the AI software company’s staff initially thought the defect in 
this component could be detected when a wire is loosely connected or 
disconnected from this component. 
 

Discussion 1: Understanding the ‘AMPACT’ Connector Defects 

The Product Manager from the AI software company: “Do you 
have a defect model next year that we want to detect on the 
AMPACT?” 

The PM from the AI software company responded: “Yes, if there is 
a disconnection in the AMPACT.” 

The Product Manager from the AI software company: “So there's a 
wire that is not connected to the AMPACT?” 

The PM from the AI software company responded: “Yeah, 
AMPACT or clamp cable that is disconnected…So challenging!!” 

The Product Manager from the AI software company: “I mean, of 
course, if you would have taken the image from a bit closer, but I mean 
since it's such a small component and then to be able to detect that the 
wire is actually loose! I think that's kind of challenging, but we will see 
how it goes next year. And also, maybe it’s not a very common defect!” 

However, later the deputy project manager from the utility company 
explained the action or condition by which the defects occur, which also 
affects the choice of photo capture (through the use of thermal photography 
in black and white, instead of just regular RGB colored photographs) for 
inspecting the components and, thus also the development of algorithms for 
the defect model, especially since such a defect on AMPACT is often 
signaled by high heat and/or loss of material in this component: 
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The Deputy PM from the utility company: “It is not easy to find this 
defect, because as it happens, normally we have a failure in the line 
because it used to break. Perhaps what we are going to find here is a 
thermographic defect, because it's the main way to find a defect in this 
element…Perhaps you are going to see a lack of material in the 
element itself…Sometimes you can find that someone bites?” 

The PM from the AI software company: “What do you mean 
someone bites?” 

The Deputy PM from the utility company: “It's like you lose the 
material. A bite...I don't know how to explain it” (The conversation is 
switched to Spanish for another 2–3 minutes) 

After that, the PM from the AI software company tried to explain 
this to me and to his other colleagues attending the meeting who do 
not understand Spanish: “Ok, for N., NH, and Zeina; so, this defect 
happens because there is a lot of energy, I believe too, and heat. With 
time, the piece loses the material, so it changes the shape until at one 
point it becomes circular, and it disconnects.” 

The Deputy PM from the utility company: “Yes, the main way to 
find something in these cases is through thermographic photographs, 
because the first signal you are going to have is the temperature of the 
element. If you don't have a correct connection, the current you have 
crossing the element starts to eat the material…So, at first, it is hot, 
and later the material will be lost gradually and slowly till the 
connection disappears or disconnects.” 

The Product Manager from the AI software company: “Yeah, but 
then you will lose the power. So, then you will send out someone to fix 
it?” 

The Deputy PM from the utility company: “Yes, but it takes a long 
time to lose power. And meanwhile, you are losing the material in the 
connection, till the connection breaks.” 

The Product Manager from the AI software company: “But we're 
not looking for the case where it’s broken completely like it's 
completely disconnected because then you will have an outage. So, 
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we’re actually looking for the loss of material. That's what we're 
trying to find here?” 

The Deputy PM from the utility company: “Yes, it’s true if it breaks, 
we would have noticed it already.” 

The Product Manager from the AI software company: “What an 
interesting case for next year. I learned a lot today.” 

 
Thus, as indicated in the discussion above, aligning the understandings 
between design actors from the two companies about the ‘AMPACT 
disconnection’ defect in terms of how it appears (e.g., not as a loose or 
disconnected wire or clamp cable, but through developing heat in the 
component’s material) and how it occurs (e.g., first, such defects are 
signaled by heat (‘hotspots’), and then material is gradually lost or eroded 
in the component until connection is lost) is necessary for directing 
subsequent design efforts. After this, by bracketing, design actors from 
Intelligent Solutions can translate or materialize those understandings into 
specific concrete design activities for developing the algorithms to create 
the desired AI model to detect this component and any corresponding 
defects in it. In this case, based on the abstracted understandings gained 
during the meetings, design actors from Intelligent Solutions (such as the 
data scientist, in coordination with data engineers, and the product ‘AI 
software’ developers and manager as well as the project manager) would 
develop an AI model (by enacting specific activities, such as tagging and 
annotating additional images of such defects in both thermal and RGB 
formats, and then inscribing or embedding algorithmic logic and 
assumptions into the model, and then conducting additional training and 
testing, etc.) for detecting defects in AMPACT connectors, which can be 
signaled through two AI defect models that they need to develop. One is 
when there’s heat in the component, meaning it can only be detected through 
the use of thermal images in black and white, particularly through flying 
drones with thermal cameras used to generate these thermal images for 
detecting hotspots in AMPCT connectors. And another, when, for example, 
there is an erosion or loss of material in the AMPACT component itself and 
not when there’s a loose wire or when it is disconnected, which can be 
detected by regular RGB colored images. 

__________________ 
 
Another interesting conversation, Discussion no. 2, took place between the 
project manager from the AI software company and the Deputy Project 
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Manager from the utility company regarding the identification of another 
key component of the powerline that is also being developed as an AI model 
and detected through virtual inspections, namely ‘cut-out’ devices. The cut-
out device is a piece of electrical equipment consisting of what looks like a 
fuse and switch combined into one, located at the end of the powerline 
structure, and often used to protect from current surges and overload. The 
project manager from Intelligent Solutions mentioned that their staff 
requested feedback from Energy EX regarding how to detect this component 
and what to look for during its inspection:  

Discussion 2: Understanding the Different Configurations of 
‘Cut-Out Devices’ 

The PM from the AI software company: “…In the inspection and 
the new images of cut-out devices, we have detected a lot of these 
situations where the cut-out devices, as you notice, the system is 
open…For next year, we will have cut-out devices with unequal faces 
and cut-out devices with a temporary bridge or switch…In this case, 
what we presented to you is at the quality assurance stage right now, 
and we don't have your feedback yet!” 

The Deputy PM from the utility company: “The installation is OK. 
All the faces are in the same position.” 

The PM from the AI software company: “OK, so the unequal faces 
is when just one is down and…” 

The Deputy PM from the utility company responded: “One or 
two.” 

The PM from the AI software company: “And what about the 
temporary bridge of cut-out devices?" 

Then, the Deputy PM from Energy EX, in return, clarified how to inspect 
this component by detecting the wires that join the cut-out-device and the 
main wire, and the wire that goes from the bottom of the cut-out device to 
the secondary line:  

The Deputy PM from the utility company responded: “You must be 
able to detect a wire. A bridge between the top of the device and the 
bottom of it. But it is not just on top, it is the wire that joins the top of 
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the cut-out devices and the main wire. You can find here from this one, 
the wire that comes from the main line to the cut-off device, something 
that connects somewhere in that wire, and the other wire that goes 
from the bottom of the cut-out device to the secondary line” 

The PM from the AI software company: “OK. Complex!” 

The Deputy PM from the utility company responded: “Yes, it's a bit 
complex because you must be able to identify the two wires and 
another wire that connects those wires between them. It's a 
challenging process!” 

The PM from the AI software company: “We need to talk about this 
more deeply, but I believe that it was really interesting to start 
understanding the defect!”  

Thus, as indicated in this example Discussion no. 2, by articulating details 
about how the ‘cut-out device’ component in its different types, including 
“cut-out device with unequal faces, with a temporary bridge, and open, etc.” 
appears and functions, design actors together developed and aligned their 
understandings. This enables them to later direct and focus their efforts 
towards developing the designated AI models for detecting and inspecting 
this powerline component and its defects. 

____________________ 
 
The discussions presented above in no. 1 and no. 2 depict part of the 
complex process and initial actions undertaken for developing AI models 
that go into the AI software to later undertake virtual inspection of 
powerlines. When defining the structure of ‘AMPACT’ or ‘cut-out’ devices, 
including their different types and functionalities, human design actors first 
had to abstract and produce knowledge of what these components look like 
and how they operate, and then bracket the algorithm’s development efforts 
accordingly and as per the specific abstracted understandings of each 
powerline component and its corresponding defects. The discussions also 
indicate that the abstracting does not only entail developing and aligning 
understandings, but also entails articulating knowledge (Obstfeld, 2017) in 
order to make part of the inspection’s tacit knowledge more explicit and 
translatable to further focused action, which is necessary to develop 
elucidated understandings of Energy EX’s inspection routine, and to ensure 
proper inspection of powerline components and defects by the AI software. 
To ‘articulate’ is to share elucidated understanding by “lift [ing] equivocal 
knowledge out of the tacit, private, complex, random, and past to make it 
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explicit, public, simpler, ordered, and relevant to the situation at hand” 
(Weick et al., 2014, p. 413). As indicated in the two above-listed meeting 
discussions, the Deputy Project Manager from Energy EX has articulated 
and shared his specialized technical experienced-based knowledge of the 
‘cut-out device’ and ‘AMPACT device’ with the Data Scientist and the 
Project Manager from AI software company, thereby making his knowledge 
of these powerline components' operating mechanisms and functions more 
explicit and actionable. As such, Intelligent Solutions can incorporate part 
of Energy EX’s tacit knowledge of inspections in order to develop and 
inspect the AI models accordingly and appropriately.  
 
Another example of abstracting understandings and bracketing design 
efforts is illustrated below in Discussion no. 3 about a powerline component 
called the ‘lightning arrestor’, which also represents an AI model as part of 
the algorithm’s development at the VIDA project and is detected through 
virtual inspections. The ‘lightning arrestor’ is a safety device that redirects 
lightning away from the live line into the ground. During one of the project’s 
progress meetings, the Deputy Project Manager from Energy EX clarified 
what this component looks like and alerted the Project Manager from 
Intelligent Solutions side that the AI’s bounding box (which is a box often 
outlined in red and drawn around an object or area of interest within a 
powerline image) is not placed over the right component, and is instead 
placed towards the end of the insulator’s wire, and thus it would adversely 
affect the AI inspection results by indicating a false positive instead of a 
negative. Meaning that the AI model for detecting the ‘lighting arrestor’ and 
any corresponding defects on it was developed and trained to detect a 
terminal wire and not ‘lighting arrestor’. This means that design actors from 
Intelligent Solutions have to re-adjust the AI model for the ‘lighting 
arrestor’, and more specifically by re-bracketing their design efforts 
concerning its algorithm’s development and inspection in light of the revised 
abstracted understandings produced during the meeting regarding what the 
‘lighting arrestor’ component looks like and how it operates. For instance, 
in this case, they would need to find images of this component and annotate 
and tag images that contain the desired component and train the AI model 
to identify and inspect the component and any corresponding associated 
defects. 
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Discussion 3: Re-bracketing the ‘Lightning Arrestor’ AI Model 

The PM from the AI software company: “Going on to the lighting 
arrestor, which is almost similar to the cut-out devices…Initially, we 
found 1600 potential examples, but later on, in the tagging and 
analysis of other customers, we found more examples for this model, 
which is good for training the model. And the delivery of this test is 
again images selected from the 2022 inspection, where we select from 
the north and center areas to have all the different types of assets that 
have these kinds of elements in your grid. Image one is an example of 
the detection of a lightning arrestor with two true positives and one 
false negative. And the object is not aligned with the image.” 

The Deputy PM from the utility company responded: “That's a 
medium voltage line with a cover that we sometimes use to cross near 
the vegetation or houses or something similar. It's not very common to 
have this structure, but sometimes it happens.” 

The PM from the AI software company: “OK, interesting, I have 
never seen that before.” Then he continued: “…And going deeper in 
number, we have 88 precision and 70% recall…On the left is the 
number of images that we’re using, mainly from you but with the 
support of other customers’ images to improve performance, as the 
model has different lighting arrestors...” 

Then the PM from the AI software company continued presenting the 
PowerPoint slides and showing example images of false positives and 
negatives related to this AI model but then the PM from the utility 
company said: “I see that you put a square in every little insulator, is 
it because some others are missing?” And he continued: “Here you 
are detecting the final end of the wire, not the lighting arrester!” 

The PM from the AI software company: “Ohh! So, this is all a false 
positive?” 

The PM from the AI software company: “Yes, because the bounding 
box had to be in the lighting arrestor, but it is a bit down. That's not a 
lightning arrestor, just the final terminal of the wire!” 

__________________ 
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And not only that, abstracting and bracketing actions enabled design actors 
to also export the developed understandings into a form of codified 
knowledge embedded in what design actors call ‘Inspection Manuals' (see 
Figure 7). The inspection manual artifacts served as guides for providing 
inspection standards and specifications of AI development for data 
scientists, AIM engineers from Intelligent Solutions, and their third-party 
inspectors, throughout the distributed algorithmic routine design process. 
 
Initially, the innovation unit and specifically the project manager from 
Energy EX provided the project manager from Intelligent Solutions with a 
list of powerlines components and defects that were also stipulated in the 
project’s agreement, along with some illustrative images of each case with 
brief descriptions. Then, design actors at Intelligent Solutions developed the 
‘inspection manuals' based on the preliminary information provided by 
Energy EX and continued to further supplement and update these manuals 
regularly along with the development of algorithms and the enactment of 
partial virtual inspections. For instance, clarifications and understandings 
developed through email correspondence and the project’s meetings 
discussions regarding how specific powerline components operate and 
should be detected (e.g., the discussion above on identifying cut-out 
devices) were subsequently incorporated into the inspection manual, thereby 
contributing to its ongoing refinement. Thus, inspection manuals inform 
different artifacts and are considered important actors in the design 
assemblage. For example, corrosion in powerlines represents a common, yet 
challenging, defect among most utilities, as they strive to regularly detect 
and assess corrosion levels (e.g., mild/low, moderate, severe) in line with 
their own standards and definitions, to enact proactive grid maintenance 
decision accordingly. The following Discussion no. 4 took place between 
staff from the two companies during one of the project’s progress meetings, 
concerning the inspection of corrosion defects and the development of their 
AI model in connection with how they update the routine design guidelines 
in the manual as per the feedback received from Energy EX (see Figure 7). 
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Figure 7: Snapshot from the “Inspection Manual” regarding corrosion defect. 

 
Discussion 4: The Inspection Manual 

The PM from the utility company: “Did you see the reports on the 
‘Utilities Guide’ about corrosion?” 

The Lead Data Scientist: “Yeah. I had looked at it.” 

The PM from the utility company: “And do you have any doubts, or 
is everything clear about that?” 

The Lead Data Scientist: “I think in that report, the focus is mostly on 
the amount of rust, the right amount of corrosion, and severity.” 

The PM from the utility company: “Yeah, because our team 
[referring to either their inspection unit and/or the third-party 
inspectors] changed the severity in some cases, and it was because of 
this…” 

The PM from the AI software company: “Our data scientist has 
been liaising on this with the AIM engineer, so they have all this 
feedback and will update the manual guidance. Basically, for 
discussion, we have almost more than 550 historical images. Later, the 
AIM engineer filtered with your requirements what was corrosion for 
you, and later in the final results, we divided what was like high level 
and low level according to your comments. So, there were around 29 
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images that say high corrosion and another 200 medium or low level, 
and that's the next step.” 

__________________ 
 
It’s worth noting that the need for inspection manuals at the VIDA project 
was amplified with the distributed design set-up, wherein multiple actors 
with various professional backgrounds and roles (for example, and as 
indicated in Discussion no. 4 above, the Project Manager is based in 
Intelligent Solution’s satellite office, the Lead Data Scientist and the AIM 
Engineer are both based in Intelligent Solution’s main office in Northern 
Europe, the third-part inspectors are based in Asia, the Project Manager 
from Energy EX, is based in Southern Europe, etc.) are located across 
different sites, and are involved in the algorithm’s development and in 
performing virtual inspection. Thus, as indicated in the quote below, 
approaches to inspection often vary according to the actor’s background and 
technical expertise. For instance, data scientists tend to group components 
that look visually similar in one group based on appearance, while inspectors 
with domain-specific technical expertise classify the same components 
according to their functional characteristics. 
 

 “Since the AI makes a kind of visual inspection, for us, components that 
visually are similar make sense to group them for the analysis. But for an 
inspector who comes from electrical engineering, some combinations or some 
similarities that AI makes don’t make much sense, because similar 
components might have very different functionality. So, they approach the 
inspection from a different perspective than we like to do.” – AIM Engineer 
at Intelligent Solutions. 

Accordingly, inspection manuals play a critical role in establishing a shared 
foundation for algorithm development, supporting the creation of AI 
models, and guiding the execution of partial virtual inspections. In this way, 
the inspection manuals help align efforts in designing and implementing the 
distributed algorithmic routine within the VIDA project. At the same time, 
as noted earlier, these manuals are continuously updated along with the 
ongoing enactment of design actions, and adapted as needed to emerging 
insights and requirements. 

5.3.2 Labeling and stabilizing  
As part of the algorithmic routine design process, design actors engaged in 
two more key actions, namely labeling and stabilizing assemblages, while 

 

 133 

images that say high corrosion and another 200 medium or low level, 
and that's the next step.” 

__________________ 
 
It’s worth noting that the need for inspection manuals at the VIDA project 
was amplified with the distributed design set-up, wherein multiple actors 
with various professional backgrounds and roles (for example, and as 
indicated in Discussion no. 4 above, the Project Manager is based in 
Intelligent Solution’s satellite office, the Lead Data Scientist and the AIM 
Engineer are both based in Intelligent Solution’s main office in Northern 
Europe, the third-part inspectors are based in Asia, the Project Manager 
from Energy EX, is based in Southern Europe, etc.) are located across 
different sites, and are involved in the algorithm’s development and in 
performing virtual inspection. Thus, as indicated in the quote below, 
approaches to inspection often vary according to the actor’s background and 
technical expertise. For instance, data scientists tend to group components 
that look visually similar in one group based on appearance, while inspectors 
with domain-specific technical expertise classify the same components 
according to their functional characteristics. 
 

 “Since the AI makes a kind of visual inspection, for us, components that 
visually are similar make sense to group them for the analysis. But for an 
inspector who comes from electrical engineering, some combinations or some 
similarities that AI makes don’t make much sense, because similar 
components might have very different functionality. So, they approach the 
inspection from a different perspective than we like to do.” – AIM Engineer 
at Intelligent Solutions. 

Accordingly, inspection manuals play a critical role in establishing a shared 
foundation for algorithm development, supporting the creation of AI 
models, and guiding the execution of partial virtual inspections. In this way, 
the inspection manuals help align efforts in designing and implementing the 
distributed algorithmic routine within the VIDA project. At the same time, 
as noted earlier, these manuals are continuously updated along with the 
ongoing enactment of design actions, and adapted as needed to emerging 
insights and requirements. 

5.3.2 Labeling and stabilizing  
As part of the algorithmic routine design process, design actors engaged in 
two more key actions, namely labeling and stabilizing assemblages, while 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Front 75



 134 

enacting efforts to develop the algorithms alongside the simultaneous 
enactment of partial virtual inspections. 
 
To begin with and throughout the VIDA project, the project’s meetings 
embedded and stimulated reflective talks (Dittrich et al., 2016) that enabled 
the distributed actors to collectively reflect upon and evaluate the 
algorithmic routine under design. Specifically, during these meetings design 
actors discussed, analyzed, and explored various inputs, actions, and 
nonhuman actors, to outline the progress of algorithms, particularly those 
concerning the AI model’s development and inspections, and thereby to 
ultimately label any encountered and/or anticipated disjunctures (see 5.2, 
Design Disjunctures) in the design assemblage that may or may not be 
stabilized. Thus, by labeling, I refer to highlighting and reflecting upon key 
events, details, actors, and linkages in the assemblage in order to identify 
and demonstrate how they build up into a certain outcome throughout the 
algorithmic routine design. Chia (2000) discusses that labeling works 
through a strategy of “differentiation and simple-location, identification and 
classification, regularizing and routinization [to translate] the intractable or 
obdurate into a form that is more amenable to functional deployment” (Chia, 
2000, p. 517). Note that ‘functional deployment’ means and entails 
imposing labels on interdependent events and/or actors in ways that suggest 
plausible acts of managing and coordinating, which can predispose people 
to find common ground (Weick et al., 2005). Thus, functional deployment 
is a pivotal outcome of labeling and can help pave the way for stabilizing 
assemblages. Moreover, through labeling, design actors can define and 
frame problem settings where disjunctures emerge or are expected to emerge 
in the design assemblage. 
 
Through and upon labeling assemblages, human design actors can engage 
in stabilizing assemblages, especially when a disjuncture may trigger 
discontinuity in the design assemblage. By stabilizing, human design actors 
bring coherence to any of the encountered and/or anticipated disjunctures in 
the design assemblage (Rutzou & Elder-Vass, 2019), as they try to establish 
control over a specific identified disjuncture, and later enact the possible 
framed or agreed-upon solution to overcome or mitigate the identified 
disjuncture, and thereby realign the assemblage and avoid potential 
discontinuities. Thus, stabilizing also entails developing a mutual sense of 
directionality (Xu & Carlile, 2024) and coming together (Murdoch, 2006) 
of the heterogeneous distributed design assemblage to maintain its 
alignment and continuity, as distributed human design actors in the VIDA 
project interact with each other during the project’s meetings and gradually 
assert or gain a sense of consensus and convergence in addressing a certain 
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matter or issue representing encountered emerging or anticipated 
disjuncture in the design assemblage. Thus, labeling is initiated and takes 
place during the project progress meetings, while stabilizing is initiated 
during the project’s meetings; however, some stabilizing actions, such as the 
enactment of framed solutions, often take place outside these meetings. 
 
In VIDA project, design actions created reflective and experimental spaces 
(Bucher & Langley, 2016) where human design actors interacted together 
and worked towards coordinating and labeling the algorithm’s development, 
inspection progress, and details in the design assemblage and thus reflect on 
possible courses of design actions to be incorporated, as well as spaces 
where distributed design actors could reach common ground and frame 
solutions meant for stabilizing design assemblages that are hampered by 
existing and/or potential emerging disjunctures. Thus, the two actions 
contribute to repairing the algorithmic routine under design by bringing 
design’s actors, material, and technologies, etc., into meaningful wholes, 
thereby enabling connections and junctures in the design’s assemblages and 
enabling the continuity of work in the assemblages. Some of the encountered 
emerging challenges during the distributed algorithmic routine design 
presented disjunctures that could be alleviated or mitigated, and thus actors 
were able to stabilize the design assemblage, for instance, by using synthetic 
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adopted for detecting hotspots using dual images of both RGB and thermal 
images (see Figure 8), whereas the AI here would perform image 
recognition in both types of images to detect the hotspots, along with the 
challenges associated with this approach in that the images in both formats 
need to be identical or aligned in the exact same position. Moreover, image 
quality was an issue, since some images were captured from a distance and 
others were too dark. 
 

Discussion 5: Labeling and Stabilizing ‘Hotspots’ Detection in the 
Design Assemblage  

The PM from the AI software company: “Hotspots is a really 
interesting model. Here, basically, as always, we need to start 
describing the activities that we have done. Initially, we discussed how 
dual images were needed to detect the hotspots. We tried to start with 
this approach. I know that we received some images from you. But this 
approach has certain challenges that we identified, and we're going to 
talk about this further and in more detail. Later on, we decided to take 
another approach, going just with thermal images, which we're going 
to explain how it works…In the initial approach, there were 12 
images, where first the AI detects the mass in the RGB image and 
performs image recognition, which means that it tries to find the same 
element in the thermal images and later is a hotspot detection with a 
pixel trace fold. The main challenge here is that the kind of image 
precision we have right now makes it almost impossible to do this, 
which means we need the images taken to be aligned in the same 
position...Also, in the first test that we did, we identified that it was a 
little bit difficult to find the components. Some images are taken from 
too far. So, it's not the standard. It is challenging! In the case of 
helicopters, we have not done so much in drones, as the image 
qualities made it hard to identify, due to having too-dark 
conditions…So, with this approach, it's possible, but we need the data 
in the appropriate input.” 
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Figure 8: Illustration of first approach for detecting hotspots in powerlines. 

 
Then the project manager discussed the revised or second approach of using 
only the thermal images in detecting powerline’s hotspots (see Figure 9), 
and explained the AI’s test results for this approach using illustrative 
thermal images that were captured during inspection: 
 

He continued: “...Saying that, now this is the second approach that we 
have worked with, now [it] is just focused on thermal images. First, 
there is mass detection in the thermal image. Later on, there is a 
region of interest, segmentation, and later on hotspot detection. That's 
how the AI detects in a thermal image where there is a hotspot.” 
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Figure 9: Illustration of second approach for detecting hotspots in powerlines. 

 
The PM from the AI software company: “Do you see my screen 
again? So, in this test, in the AI software with the images taken from 
inspection…Here, the precision is 87% and the recall is 68%, we have 
13 true positives, 6 false negatives, 2 false positives, and 25 true 
negatives, which indeed, the AI did not detect anything...As always, 
what's the true positive in this case? What is a false positive, a false 
negative, a true positive, and a true negative? The first one is a true 
positive; basically, it's a hotspot there, and the AI suggests it's a 
hotspot. A false positive is suggesting something that is not a hotspot. 
A false negative is a hotspot, but a potential hotspot, because again, 
this is the approach of potential hotspots. And the true negative is 
when the tower is without anything, but was not a hotspot.” 
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Figure 10: Illustration of the four possible classification outcomes’ “delivery test 
structure” for hotspot detection model’s performance. 

 
Later, the project manager continued labeling, discussing, and highlighting 
the challenges associated with the second approach of using thermal images 
in detecting hotspots in powerlines, illustrated by example images from the 
delivery test (see Figure 10). He stressed that such challenges were related 
to the image quality and resolution in terms of images being dark and blurry 
and the fact that some images were captured by the helicopters’ camera in a 
video format and later clipped into images for inspection (see Figure 11). 
Then, the project manager reiterated the significance and impact of image 
quality in inspections, and the need to conduct additional AI tests and 
discuss the best practices of data capture to improve the detection of 
hotspots, thus stabilizing the identified aforementioned challenge: 
 

The PM from the AI software company: “We have challenges with 
the quality of the images…There are cases like the right one here, 
where even a human doesn't know what is there. So indeed, it is hard 
for AI, even for humans!...It is completely dark, obviously, something 
is shining, but detection here is almost impossible…There's a lot of 
blurring in some dark parts, too! So, again, this is something of a big 
challenge that brings us next year’s lessons on how to also improve 
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these in the capture, say with a helicopter or with a long-range 
drone.” 

 

 

Figure 11: Illustrative images of the possible classification outcomes for the 
hotspot detection model’s performance. 

 
The PM from the AI software company: “…Also, these images were 
taken randomly, so the thing is the helicopter takes a video and later 
clips the images.” 

The Deputy PM from the utility company: “Yes. Perhaps that's the 
problem!” 

Then the PM from the AI software company continued showing 
example images where the quality is problematic and said: “Here are 
different qualities; for example, sometimes of towers like this one. So, 
it's hard to detect. Other times [are] better.” 

The Deputy PM from the utility company: “The images are also 
blurry.” 

The PM from the AI software company: “…As always, the image 
quality is critical to increasing this model’s performance, and you 
have seen the difference in the images and the elements that we want 
to highlight…So, we want to evaluate with more data and more tests to 
see how the AI is supporting that detection...and discuss the best 
practices of data capture to improve the thermal [images].” 
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Moving further in the discussion after few moments of silence among all 
the attendees, the chief analytics officer clarified that having a reliable 
detection of hotspots requires using dual images captured simultaneously 
during the same flight which does not seem possible now as they have 
been operating the data capture flights separately, and there is already a 
difference in the image resolution and quality between the thermal and 
RGB images, which the deputy project manager from Energy EX also 
confirmed upon seeing the example images presented during the meeting:  
 

The Chief Analytics Officer: “Right now, we saw that in some cases, 
there was a time difference between the RGB and resolutions, so it is 
difficult to match them. And there are different perspectives…To have 
reliable hotspot detection at the component level, you really need to 
have a dual camera that captures images at the same time in the same 
flight.” 

The Deputy PM from the utility company: “The resolution of the 
thermal camera is much lower than the RGB, and with photographs 
taken during the same flight, it is going to be difficult to get better 
images.” 

The PM from the AI software company: “Yes, but that’s a 
challenge. Next year we have a lot to do with drones, so we can 
discuss which configuration to use. Actually, I was thinking and taking 
notes that I would like to discuss with the drone partner what the 
approach would be to have the best dual images…Is there any 
discussion going on that the regulator is going to approve the use of 
bigger drones next year, or is there no discussion up to now?” 

The PM from the utility company: “No…we still don’t have 
permission. I don’t know if that’s my opinion, but I think the big drone 
is not coming next year!” 

 
Thus, labeling the two approaches, example images, conditions, and AI’s 
test performance around the algorithm’s development and inspection of 
hotspots in detail, has not only aided in framing the problem settings and 
bringing awareness and consensus among human design actors on a 
currently encountered issue and emerging disjunctures in the assemblage, it 
has also aided in bringing effort and consensus among these actors to frame 
solutions to be later enacted to stabilize what’s possible in the design 
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assemblage, through adopting the optimized approach in light of the given 
circumstances to sustain the continuity of the design assemblage. This could 
include, for instance, stabilizing design assemblages for detecting hotspots 
in order to mitigate the emerging disjuncture temporarily deemed possible 
by discussing the best practices for capturing optimal or less blurry thermal 
images with the current drone flight partner, supported by example images 
from the AI’s test and by specifically briefing the drone flight partner on 
how to adjust their flights to capture improved thermal images covering the 
powerline’s structure more clearly and from an optimal distance. On the 
other hand, emerging disjunctures related to having blurry and low image 
quality couldn’t be fully stabilized in the design assemblage, as the use of 
bigger drones (which come with a certain type of higher-quality or higher-
resolution cameras) was not possible until Energy EX can secure 
governmental pre-approval for using that type of drone, which would take 
some unknown time to materialize. 

__________________ 

Another example of design actions labeling and stabilizing assemblages is 
illustrated below in Discussion no. 6 which took place during one of the 
VIDA’s project progress meetings regarding an AI model for detecting a 
powerline component known as ‘cotter pins’. Hereby, the project manager 
from Intelligent Solutions began by reflecting upon and labeling the 
approach, progress, events, conditions, and detailed illustrative images 
belonging to other utilities, and the AI’s model performance around the 
inspection of cotter pins, while referencing how challenging the model is 
due to the small size of such a component in relation to the image quality 
and zoom-related pixilation (see Figure 12). 
 
 

Discussion 6: Labeling and Stabilizing ‘Cotter Pin’ Detection in the 
Design Assemblage 

The PM from the AI software company: “This is a cotter pin 
detector, another highly challenging model. All these images used in 
this test are taken from other customers in Europe and the US. So, we 
cannot share them with you, but we can show you and sit together as 
many times as is required.” He then continued showing example 
images and said: “First, we detect the mast and later run the model 
looking for the cotter pin detection. As you see, these images have a 
really interesting quality that allows for a lot of zooming, without 
pixelation, which makes identification of these small elements easier. 

 142 

assemblage, through adopting the optimized approach in light of the given 
circumstances to sustain the continuity of the design assemblage. This could 
include, for instance, stabilizing design assemblages for detecting hotspots 
in order to mitigate the emerging disjuncture temporarily deemed possible 
by discussing the best practices for capturing optimal or less blurry thermal 
images with the current drone flight partner, supported by example images 
from the AI’s test and by specifically briefing the drone flight partner on 
how to adjust their flights to capture improved thermal images covering the 
powerline’s structure more clearly and from an optimal distance. On the 
other hand, emerging disjunctures related to having blurry and low image 
quality couldn’t be fully stabilized in the design assemblage, as the use of 
bigger drones (which come with a certain type of higher-quality or higher-
resolution cameras) was not possible until Energy EX can secure 
governmental pre-approval for using that type of drone, which would take 
some unknown time to materialize. 

__________________ 

Another example of design actions labeling and stabilizing assemblages is 
illustrated below in Discussion no. 6 which took place during one of the 
VIDA’s project progress meetings regarding an AI model for detecting a 
powerline component known as ‘cotter pins’. Hereby, the project manager 
from Intelligent Solutions began by reflecting upon and labeling the 
approach, progress, events, conditions, and detailed illustrative images 
belonging to other utilities, and the AI’s model performance around the 
inspection of cotter pins, while referencing how challenging the model is 
due to the small size of such a component in relation to the image quality 
and zoom-related pixilation (see Figure 12). 
 
 

Discussion 6: Labeling and Stabilizing ‘Cotter Pin’ Detection in the 
Design Assemblage 

The PM from the AI software company: “This is a cotter pin 
detector, another highly challenging model. All these images used in 
this test are taken from other customers in Europe and the US. So, we 
cannot share them with you, but we can show you and sit together as 
many times as is required.” He then continued showing example 
images and said: “First, we detect the mast and later run the model 
looking for the cotter pin detection. As you see, these images have a 
really interesting quality that allows for a lot of zooming, without 
pixelation, which makes identification of these small elements easier. 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 79



 

 143 

the model is very challenging due to the size and is related again to the 
quality of the images.” 

 

 

Figure 12: Illustration of the adopted approach for detecting cotter pins in 
powerlines. 

 
The PM from the AI software company continued: “So, here, we 
have 38 true positives, and 52 false positives, so we suggest a lot of 
wrong elements, 38 false negatives, so we missed a lot. A false positive 
is when the AI suggests there is a cotter pin, but indeed, there is 
nothing there. A false negative is when the cotter pin is missing. In this 
case, it is bringing a false positive, but AI is not suggesting where the 
true positive is. So, it's a false positive with a false negative! And as 
you see in these cases, obviously when I start to zoom, all the quality 
of the images, you start to notice the number of pixels. So, in this one 
is the images with a higher number of pixels. So, you see how it looks 
really good, and when you start to change a little bit, you notice the 
quality. And true negative. That means that basically, there was 
nothing there…Is there anything that you want to say or comment on? 
Or that we can clarify or open one image to see these cases?...The 
precision of this model is 60%, and the recall is 67%.” 
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Figure 13: Illustration of the four possible classification outcomes’ “delivery test 
structure” for the cotter pins detection model’s performance. 
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Figure 14: Illustrative images of the possible classification outcomes for the cotter 
pins detection model’s performance. 

 
As the discussion continued, the project manager further labeled and 
highlighted the AI model’s performance (see Figures 13 and 14) and how 
challenging this model is. Besides the low image quality and the distance of 
captured images, detecting this small component is also connected with the 
drone’s flight pattern, which is often enacted through a certain path from a 
single side (as the helicopter and/or drone capture images through a long-
range straight path, without stopping near each line to capture images from 
different angles (see Figure 15). This results in missing images and excludes 
the part or side of powerline structure where the cotter pins are located, and 
subsequently missing the detection of some possible defects, simply because 

 

 145 

 

Figure 14: Illustrative images of the possible classification outcomes for the cotter 
pins detection model’s performance. 

 
As the discussion continued, the project manager further labeled and 
highlighted the AI model’s performance (see Figures 13 and 14) and how 
challenging this model is. Besides the low image quality and the distance of 
captured images, detecting this small component is also connected with the 
drone’s flight pattern, which is often enacted through a certain path from a 
single side (as the helicopter and/or drone capture images through a long-
range straight path, without stopping near each line to capture images from 
different angles (see Figure 15). This results in missing images and excludes 
the part or side of powerline structure where the cotter pins are located, and 
subsequently missing the detection of some possible defects, simply because 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Front 81



 146 

they are not visible. Thus, by labeling such challenges, the project manager 
has framed the problem setting as well as emphasized and brought 
consensus among human design actors to put efforts towards stabilizing 
assemblages by enacting solutions to address not only the currently 
encountered general challenge in regard to the image’s required levels of 
quality and distance for inspecting this small element, but also towards 
stabilizing and mitigating any anticipated disjuncture in the design 
assemblage upon using Energy EX's images. As the cotter pin is considered 
a minimal component in size, its inspection would require images of a very 
high-quality level captured by a high-quality camera. However, such 
challenge and disjuncture could not be fully stabilized in the assemblage due 
to the current limitations in drone camera. Nevertheless, and as addressed 
by the Lead Data Scientist, the anticipated disjuncture could be stabilized 
and addressed temporarily by adjusting the flight pattern and considering 
the angles for capturing images to capture images in a way that would cover 
the powerline components from all different angles, while enacting the 
initial step of the upcoming virtual inspection. Also, the designated 
disjuncture can be stabilized in the assemblage temporarily by briefing the 
current helicopter/drone flight partners on how to run optimal flights to 
capture images covering the powerline’s structure from different desired 
angles. 
 

The PM from the utility company: “It's a really challenging model, 
as the point that we present as it requires quality, a number of 
examples, distance, and there are certain parameters to change or 
affect the performance, but always image quality! The helicopter or 
the drone needs to increase the quality of the images by a lot, to cover 
or properly detect all this…obviously, right now with the drone, it is 
not possible at all to detect cotter pins, but with a helicopter, it could 
be possible for certain images. Not all! Maybe, but we need to do this 
test, and again, this performance could change when we try next year 
with images taken from the upcoming inspection…I don't know if our 
Lead Data Scientist has anything additional about this model, but for 
now, that's all I have.” 

The Lead Data Scientist from the AI software company: “The main 
challenge is that the object is very small and most of the time it’s 
excluded, so to be able to detect this component, you need to take very 
good pictures. You need to consider the angle when you take the 
picture, you see that most of the content will be included.” He 
continued: “Like this one, for example, most of them are on this side, 
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so if the image was taken from the correct side…If you fly on the other 
side of the towers and you take the picture, then you only see the 
boat/pole instead of the cotter pin.” 

 

 

Figure 15: Illustrative image of the cotter pins’ image angle or side. 

 
The PM from the AI software company: “OK. That's a good insight 
to complement! Yes, you're right. I mean…Seriously, it's really 
challenging!” 

The Deputy PM from the utility company: “I think this element is 
very difficult to find, even if we…In the strategy we use, I think it is not 
the best for detecting this kind of element!” 

The PM from the utility company: “This is not compatible…Well, 
maybe in a few years, we will have a big drone, or another kind of 
camera, but with the limitation we have with the camera now, it is 
quite difficult.” 

The PM from the AI software company: “Yeah, but as best practice 
in the future, I mean, in the long term, just if we increase the camera. 
For now, it's also important in the flight pattern. Keep in mind these 
angles and positions, so it’s something that can be developed through 
practice and not just waiting till another camera is used to start to 
figure out these elements. So that's relevant learning about this!” 
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The PM from the utility company: “Well, we will see!” 

By the end of the meeting, the deputy project manager from Energy EX 
expressed his agreement about this challenging AI model and outlined his 
concerns regarding the fact that they will not be able to overcome the image 
quality in the meantime, due to the drone limitations associated with the 
pending necessary official approvals to use bigger drones. And he also 
added that perhaps it’s best to disregard (background) the detection of cotter 
pins from the algorithmic routine design scope considering the encountered 
situation, which leads to the following actions, as part of the VIDA’s 
algorithmic routine design process, which includes the foregrounding and 
backgrounding of design elements that will be discussed in the subsequent 
section. 
 
Finally, it’s worth noting, as indicated in the presented different snapshots 
of meetings discissions, that during the enactment of the design actions 
comprising the different actions discussed above, human design actors, 
primarily the project manager from Intelligent Solutions, have utilized and 
mobilized different material artifacts throughout the project’s virtual 
meetings, including Excel spreadsheets and PowerPoint slides with texts and 
images. For example, during the early stages of the VIDA project, the 
project manager used to present the work progress in terms of the algorithm 
development status and the inspection per kilometer, etc., through an Excel 
spreadsheet that he often shared on his screen during those meetings held 
via Teams. The Excel spreadsheet contained a list of each AI model, 
representing various powerline components and defects under development 
per package or phase, along with descriptive text detailing how many images 
had been used, annotated, and tagged in developing each model, as well as 
the status of each AI model in terms of when it is being deployed into the 
AI software and used in inspection or not, etc. However, after a few months 
of the project’s implementation, the project manager started using 
PowerPoint slides as he needed to present and label additional details about 
the ongoing work and highlight its progress by showing example images 
depicting or addressing details of the powerline’s components and defects, 
with a brief amount of text. Later on, along the way, the project manager 
continued investing additional efforts into enhancing the content of the 
PowerPoint slides, in terms of both textual and visual representations as well 
as format and style, by adding, for example, detailed descriptions of each AI 
model, referencing numbers, and several illustrative images to further 
elaborate on the status of the design and inspection work with more details. 
Interestingly, and at the same time, the project manager from Energy EX 
indicated on several different occasions the need to incorporate more details, 
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images, and information into the slides, which also served as a reference for 
other Energy EX members who are not part of the project’s online meetings: 
 

“...If you can include this explanation here, for example, say between 
brackets, six images come from our 2022 inspection, something like that. 
Think about somebody who is not here, who has not come to any meetings, 
and doesn't know anything about this. So, everything has to be on the slide.” 
– Project Manager from Energy EX 

__________________ 

5.3.3 Foregrounding and backgrounding 
As part of the algorithmic routine design process, design actors also engaged 
in two more actions, namely foregrounding and backgrounding, during the 
algorithm’s development and alongside the simultaneous enactment of 
partial virtual inspections.  
 
By foregrounding and backgrounding, human design actors engaged in 
revising plans and optimizing decisions while developing the AI models and 
throughout the distributed algorithmic routine design process, by 
benchmarking and ratiocinating choices and alternatives as design actions 
and interactions evolved along the way. Such actions reflect the 
fundamentally selective yet emergent nature in design inquiry, in which not 
all possibilities are pursued equally as design efforts progress through 
ongoing argumentations, reflections, prioritization, and situated judgment 
(Buchanan, 2007). Thus, the design scope was iteratively revised 
accordingly. More specifically, by foregrounding, design actors brought to 
the fore the significance and relevance of developing and inspecting some 
of the AI models that represent critical powerline components and defects 
for maintaining the grid performance and avoiding power outages. Thus, 
such AI models were prioritized, maintained, or added to the scope or 
workplan of the algorithmic routine under design, even when they do not 
represent a common defect, as indicated in the quote below: 
 

“And yesterday when you were in the meeting, we spoke to [referring to the 
project manager from Intelligent Solutions] and said ‘okay, we have a 
challenge with the algorithms this year. We also have found some other 
critical models that could be trained that we didn’t include in the first leap” 
– Project Manager at Energy EX 

Conversely, by backgrounding, design actors indicated that developing and 
inspecting some AI models can be brought or fall into the background, 
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especially those models that do not represent critical defects in powerlines 
or are impossible to attain considering some of the encountered challenges 
and disjunctures that emerged within the design assemblage (e.g., the 
camera capability associated with the type of drone used and its 
configurations, and the flight pattern which affect the image quality and 
hence the ability to detect some models, etc.). Hence, such AI models were 
either trivialized, postponed, or excluded from the scope or workplan of the 
algorithmic routine under design, as indicated in the quote below:  
 

“…They [referring to Energy EX] started with a very long list of powerline 
defects that they wanted to detect, but they soon realized that, given the way 
their images are now, it would basically be impossible to see some of the 
defects that they wanted to include. So that's why we’ve had to revise the plan 
along the way for what AI models we could develop.”– Chief Analytics 
Officer at Intelligent Solutions 

Therefore, foregrounding and backgrounding contribute to post-pairing the 
algorithmic routine under design through optimizing its scope, as human 
actors enact pragmatic choices built upon what information, components, 
design concerns and linkages were made salient at particular moments of 
‘labeling and stabilizing’ assemblages in the design process. This also 
highlights the connections and relatedness between and among the design 
actions that were iteratively, and, in some cases, re-iteratively, performed. 
 
To illustrate both design actions foregrounding and backgrounding, the 
following Discussion no. 7 took place during one of the project’s progress 
meetings at the beginning of 2023 where the project manager from Energy 
EX suggested revising the scope of the algorithmic routine design work for 
the year. It’s worth noting that the suggestion to revise the algorithmic 
routine scope here was not a one-time request, but instead emerged in 
different moments during the project meetings I observed as a result of the 
ongoing interactions and reflections that evolved during those meetings and 
the labeling of design progress, details, and challenges, etc., along the 
process. For example, see Discussion no. 6, where the deputy project 
manager from Energy EX pondered about the feasibility of maintaining the 
AI model for detecting cotter pins in the design’s scope upon labeling the 
challenges encountered in the design assemblage. Hence, foregrounding and 
backgrounding complexifies how design efforts and intents evolve during 
the design’s inquiry process, as actors actively learn and refine their 
conceptions along the design process as their experience and decisions 
evolve and inform them. 
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Discussion 7: Revising the Algorithmic Routine Design Scope by 
Foregrounding and Backgrounding AI Models 

PM from the utility company: “We have to enrich a little bit the 
scope of this year, I think, compared to the original one, which was a 
little bit less ambitious. Also, we think that this is a long journey…so, 
we were thinking about a proposal for continuing this journey of 
inspection, delivery, and development of AI models and algorithms to 
improve the ones that we already have. So, we want you to review the 
proposal for this year and return it to us, and we also want you to 
make another proposal for a possible extension for next year. How do 
you see that we could continue with this work…So, of course, 
everything evolves, and the quality of the image is very important, 
thus, we have agreed to remove some of the AI models for some defects 
because we don't want you to make something that is impossible”. 

She continued: “We think we need to maintain some of the AI model 
defects because we consider them critical. Maybe the impact does not 
include too many assets as you say, but either way, they are important 
to us, so we cannot remove them from the list. For example, in the 
AMPACT model, we say that we can remove it; however, if there is 
anything wrong with the connectors, it’s going to be a hotspot in the 
power lines. Also, the temporary bridge in the current device is 
important for us, but we agree that the current quality of the images is 
not going to make it possible to detect this, so let’s remove it. On the 
other hand, the current device with unequal faces, we think that it’s 
important and we have to detect that because we’re going to end up 
with a failure in the network if we don’t detect that, so we can't remove 
it!” 

Upon proposing a revision to the algorithmic routine design scope, the 
project manager from Energy EX further elaborated on the request by 
providing examples of AI models that could be deprioritized or excluded 
due to poor image quality and the resulting difficulties in inspection. At the 
same time, she emphasized that AI models associated with critical defects 
and high operational impact should remain within the scope and be 
prioritized. Furthermore, the project manager from Energy EX suggested 
additional AI models be incorporated into the design scope. These models 
were not included in the original agreement but emerged as relevant during 
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the inspection process, illustrating how the design scope evolved during the 
implementation process. 
 

PM from the utility company: “Some models are critical for us. 
Unless we have a few examples, because we have a little, well, a few 
assets that could be impacted by this defect. But we have to detect 
them. We have to be prepared, I mean we have also added this 
[referring to a new column of additional AI models of powerline 
defects/components that were not part of the original agreement and 
scope of work] because this was something that we wanted to do 
months ago, although it was not defined by contract, in the list of 
models almost two years ago. But let's see the things that we have 
found in the inspections.” 

She continued: “Also, leaning pole, this is important for us. And it 
was missing from the list. Also, some things emerged from observing 
the inspection results, such as when we define the defects of the bird-
protection devices, we say if it has rust or it's broken or things like 
that, but we didn’t include when it’s on fire!” 

PM from the AI company: “What has been the scope or the insights 
of the decision for these specific models, even a lot of them are, as you 
say, about vegetation in the foundation is not that often, the others are 
really rare in the grid. I mean, you don't have so many wooden poles. 
So, I'm curious. Why? What represents a really critical [defect]? I 
mean, we have done the analysis of the grid again, and I don't 
remember how many wood poles exactly at this moment, but I know 
that it’s around 2000 or 3000. I'm just curious what was critical for 
the decision of this model?” 

PM from the utility company: “Well, it's more critical or less 
critical, for example, if we have a slack in the guy wire, the pole can 
go into the ground and fall, so that's critical for us. Are there a lot of 
guy wires? No. But, if they are, we want to see, analyze, and inspect 
them.” 

As indicated and addressed above, in this meeting, the project manager from 
Energy EX suggested revising the scope by backgrounding, or excluding 
some defect models that are not possible to inspect considering the image 
quality limitations; and foregrounding, or prioritizing the development and 
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inspection of other challenging but critical defects, as well as adding few 
new additional models that emerged while performing virtual inspections. 
For example, ‘AMPACT device’ and ‘cut-out device with a temporary 
bridge’ were backgrounded considering the image quality limitations. While 
the development and inspection of the AI model for ‘cut-out with unequal 
faces’ was foregrounded, as defects in this component can lead to failure in 
the power network. In addition, ‘leaning pole/crossarm tilting’ and ‘slack in 
guy wire’ were also foregrounded and prioritized due to their significance 
and impact. 

__________________ 

The following example, Discussion no. 8, took place in 2022 during two 
different project progress meetings. Initially, the project manager from 
Intelligent Solutions provided a brief on the status of three new potential AI 
models under development and/or inspection, including bird nests, 
vegetation encroachments, and defects in bird-protection devices. He 
explained that the development of the bird nest AI defect model is ongoing 
using Energy EX images, and that they’re assessing the possibility of 
developing and inspecting the other two remaining models. 
 

Discussion 8: Foregrounding and Backgrounding Emerging AI 
Models in the Design Assemblage 

The PM from the AI software company: “Regarding the three 
potential new AI models. First, the bird nest detection model, we have 
been working on this one with your images, and we can develop and 
deliver it this year, if I'm not wrong. We have been discussing 
vegetation encroachment internally, and we believe that from here it 
requires two models. One is a classification model for detecting 
vegetation in the poles. And the second is the logic model that treats 
the conditions that you need for that. As this is a new model, we need 
to think whether it's possible this year, or not. Third, the bird-
protection device defects, I believe that this one also depends on the 
number of examples that we have this year. As we are tagging for 
protection devices, we are going to see if there are any defects there.” 

The Lead Data Scientist: “Bird-protection devices with defects, so we 
need to wait until we have the target to see how many examples of the 
defects we have. But right now, I don't think that we can expect a lot 
from this from the current dataset.” 
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Later in the following month’s meeting, as indicated in the following 
discussion below, the project manager explained that the development and 
inspection of an AI model for ‘bird nests’ on powerlines will be continued, 
and thus it has been foregrounded and added to the design efforts even 
though it was not part of the original scope of the algorithmic routine design. 
While the other two AI models, including vegetation encroachments and 
defects in bird-protection devices, were backgrounded and postponed for the 
following year's plan due to the limitations encountered in image quality that 
make the algorithm’s development and inspection of defects for these two 
AI models challenging or even impossible. 
 

The PM from the AI software company: “…so, the general 
overview is…even though this [referring to the bird nest model] was 
not in the contract, we have been tagging historical images of bird 
nests in Q1 Q2, and later on in Q3, we trained the model with these 
images. In the center is one example of detection of a bird's nest in one 
of your images, and on the right, is the number of images that we use 
to train the model and test it…So, a brief description of the test, 117 
pictures in total, of which 61 have a bird nest and 56 have 61 without 
a bird’s nest. So, what we have done is from this year's inspection…” 

PM from the AI software company continued: “The other models 
[referring to vegetation encroachments and defects in bird-protection 
devices], we are moving to next year. What we're doing now is looking 
for examples, finding images, and creating the dataset, and when we 
set our next year plan, we will have this, and also, we will discuss the 
other models. That is for now because the quality of the images makes 
it not possible to develop these models.” 

__________________ 

5.3.4 Material artifacts as nonhuman design actors 
The material artifacts mobilized during the observed design meetings, such 
as the Excel spreadsheets and PowerPoint slides with text and images, 
evolved alongside the project and the design work itself. Initially, as noted 
earlier, Excel spreadsheets were primarily used to present the status of the 
algorithm’s development and inspections, whereas PowerPoint slides 
gradually became the dominant artifact through which design actors 
presented and discussed increasingly detailed aspects of the ongoing design 
and inspection work. Characterized by affordances (Hutchby, 2001) situated 
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and emergent in their use, these artifacts served as nonhuman design actors 
in the distributed algorithmic routine design process. More specifically, and 
through their affordances, material artifacts enabled the enactment of the 
distributed design actions among the involved project members representing 
some of the distributed design actors who attended the project’s meetings 
virtually and were located across different countries. For instance, using the 
slides as a material artifact to display images of a powerline component 
called ‘lightning arrestor’ that was referenced during one of the project’s 
meetings (see Discussion no. 3) facilitated the abstracting of understanding 
among the design actors regarding the inspection and development of this 
AI model, as in the initial development the bounding box was placed 
towards the end of the wire and not the lightning arrestor itself. Furthermore, 
such artifacts enabled the labeling of design’s assemblage as well as 
disjunctures (such as challenges associated with the AI models for detecting 
hotspots and cotter pins in connection with impact of camera and drone on 
image quality, low resolution and blurriness, etc.), that would not have been 
possible without using the slides (see Discussions no. 5 and no. 6). 
Subsequently, artifacts enabled human design actors to take additional 
actions to background and exclude the detection of cotter pins, for instance, 
from the algorithmic routine design scope. Similarly, the AI model for 
hotspot detection was eventually and inevitably backgrounded from the 
design scope in 2023. At the same time, some of the AI models themselves, 
particularly those that had been tested frequently and were approaching final 
deployment, were also actors in the design process by providing results 
through which the labeling of algorithm development progress was carried 
out. 
 
Finally, as indicated earlier, human design actors led the VIDA project 
progress meetings. Yet, both human actors and nonhuman actors contributed 
to reconfiguring the virtual inspection routine throughout the entire 
distributed algorithmic routine design process. More specifically, during the 
aforementioned meetings and discussions, other participating nonhuman 
design actors in the distributed algorithmic routine design process, such as 
drones, helicopters, cameras, etc., were all rendered present in the 
interactions by the human design actors, while talking about them and 
referring to how they engaged with them. 

5.3.5 Design actions and the assemblage orchestration  
In the VIDA project, designing and implementing the algorithmic routine 
‘virtual inspections’ took place through distributed sociomaterial 
assemblages spanning across different organizational spatiotemporal 
boundaries with multiple human and nonhuman actors. These actors 
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engaged in enacting related situated design actions, comprising actions 
aimed at developing algorithms to create a new AI model which represents 
specific powerline components and defects tailored to Energy EX. At the 
same time, developing these new AI models coincided with simultaneously 
implementing partial virtual inspections using the AI’s software. 
 
In the VIDA project, design actions were not oriented toward specifying an 
ostensive pattern that subsequently guides performative routine enactments. 
Rather, the ostensive and performative aspects of the virtual inspection 
routine under design have constantly been configured and co-evolved 
through continuous design efforts to make the AI workable within the 
design’s assemblage. Thus, design actions were primarily focused on the 
iterative development of AI models to enable the AI software to detect 
defects, in order to produce sufficiently accurate predictions and 
inspections, while simultaneously aligning other actors in the assemblages 
such as data, models, technologies, and human practices to support the AI’s 
software functioning. In this sense, the virtual routine under design is 
progressively reconfigured around the evolving capabilities and constraints 
of AI. 
 
Moreover, the routine under design was being progressively accomplished 
through the iterative enactment of its design actions. Specifically, 
abstracting and bracketing can be understood as a form of preparing the 
routine under design, through which actors develop shared, situated 
understandings of the routine’s content (specifically the powerlines’ 
components and defects) and direct design efforts by delineating what is 
relevant and actionable. Labeling and stabilizing, in contrast, reflects 
repairing the routine under design, as it is enacted in response to 
encountered or anticipated disjunctures, enabling actors to re-establish 
coherence and continuity within the sociomaterial assemblage through 
problem framing and enactment of solutions and alignment-oriented 
adjustments. Finally, foregrounding and backgrounding entail post-pairing 
the routine under design, whereby actors iteratively revise and optimize the 
scope of the algorithmic routine by prioritizing certain elements while 
postponing or excluding others, thus shaping and progressively constituting 
what the routine becomes in practice. Importantly, these actions are not 
sequential stages but are related and situated in ongoing practical 
accomplishments emerging through their iterative enactment. For instance, 
as shown in Discussions no. 5 and 6, upon labeling the progress status and 
challenges associated with the AI model for detecting hotspots and cotter 
pins, which were iteratively developed and tested in the design assemblage 
and based on specific bracketed design efforts, human actors could not only 

 156 

engaged in enacting related situated design actions, comprising actions 
aimed at developing algorithms to create a new AI model which represents 
specific powerline components and defects tailored to Energy EX. At the 
same time, developing these new AI models coincided with simultaneously 
implementing partial virtual inspections using the AI’s software. 
 
In the VIDA project, design actions were not oriented toward specifying an 
ostensive pattern that subsequently guides performative routine enactments. 
Rather, the ostensive and performative aspects of the virtual inspection 
routine under design have constantly been configured and co-evolved 
through continuous design efforts to make the AI workable within the 
design’s assemblage. Thus, design actions were primarily focused on the 
iterative development of AI models to enable the AI software to detect 
defects, in order to produce sufficiently accurate predictions and 
inspections, while simultaneously aligning other actors in the assemblages 
such as data, models, technologies, and human practices to support the AI’s 
software functioning. In this sense, the virtual routine under design is 
progressively reconfigured around the evolving capabilities and constraints 
of AI. 
 
Moreover, the routine under design was being progressively accomplished 
through the iterative enactment of its design actions. Specifically, 
abstracting and bracketing can be understood as a form of preparing the 
routine under design, through which actors develop shared, situated 
understandings of the routine’s content (specifically the powerlines’ 
components and defects) and direct design efforts by delineating what is 
relevant and actionable. Labeling and stabilizing, in contrast, reflects 
repairing the routine under design, as it is enacted in response to 
encountered or anticipated disjunctures, enabling actors to re-establish 
coherence and continuity within the sociomaterial assemblage through 
problem framing and enactment of solutions and alignment-oriented 
adjustments. Finally, foregrounding and backgrounding entail post-pairing 
the routine under design, whereby actors iteratively revise and optimize the 
scope of the algorithmic routine by prioritizing certain elements while 
postponing or excluding others, thus shaping and progressively constituting 
what the routine becomes in practice. Importantly, these actions are not 
sequential stages but are related and situated in ongoing practical 
accomplishments emerging through their iterative enactment. For instance, 
as shown in Discussions no. 5 and 6, upon labeling the progress status and 
challenges associated with the AI model for detecting hotspots and cotter 
pins, which were iteratively developed and tested in the design assemblage 
and based on specific bracketed design efforts, human actors could not only 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Back 86



 

 157 

manage to frame and enact solutions to stabilize the assemblage against 
emerging disjunctures, but also could possibly enact other actions to 
background and exclude the detection of cotter pins from the algorithmic 
routine design scope. Similarly, the AI model for hotspot detection was 
eventually and inevitably backgrounded from the design scope in 2023. 
 
Overall, design actions were iteratively enacted in a distributed process to 
constantly transform and interconnect multiple emerging entanglements in 
the algorithmic routine’s design assemblages. In doing so, these 
performances orchestrated the assemblages required to make AI function 
and subsequently make the routine work by enacting various actions 
including abstracting understandings and bracketing the algorithm design 
efforts for preparing the routine, labeling and stabilizing assemblages for 
repairing it, as well as foregrounding and backgrounding design elements 
for post-pairing the routine. 
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6. Discussion and Conclusion 

As shown in the previous chapter, the analysis of the VIDA project revealed 
that the algorithmic routine design process, aimed at changing the inspection 
routine at Energy EX, unfolded through a broadly distributed sociomaterial 
assemblage spanning organizational and spatiotemporal boundaries with 
multiple actors involved. Therefore, I proposed to conceptualize this kind of 
process as a ‘distributed algorithmic routine design’ process. Central to this 
process are design actions; iterative, situated, and related actions through 
which actors prepare, repair, and post-pair the inspection routine under 
design, while implementing the algorithmic routine of virtual powerline 
inspection. More specifically, design actions are primarily oriented toward 
the iterative development of algorithms, namely new AI models intended to 
enable the AI software to detect powerline defects, thereby producing 
sufficiently accurate predictions and inspections while simultaneously 
aligning other actors in the assemblage such as data, models, technologies, 
and human practices to support the AI’s software functioning. These actions 
encompass abstracting understandings and bracketing the algorithm design 
efforts, labeling and stabilizing design assemblages, and foregrounding and 
backgrounding elements in the design scope. Importantly, they are enacted 
iteratively to constantly transform and interconnect multiple emerging 
entanglements in the algorithmic routine’s design assemblages. In this way, 
design actions orchestrate the assemblages required to make AI function, 
and consequently, to make the routine work. 
 
At the same time, the ‘distributed algorithmic routine design’ process was 
characterized by design disjunctures, namely unanticipated sociomaterial 
challenges that emerged in the assemblage during the design process. 
Design disjunctures revealed tensions and misalignments related to 
reconfiguration efforts of technologies, inspection knowledge, roles, 
expectations, and coordination challenges across the assemblage. Also, 
these disjunctures arose as actors attempted to make AI workable in practice, 
thereby positioning them not as peripheral disruptions but as constitutive 
elements of the design process, prompting the ongoing reconfiguration of 
both the routine and the orchestration of sociomaterial assemblages that 
sustain it. The orchestration of the assemblage entails continuously aligning 
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actors, reshaping expectations, coordinating distributed agencies, and 
negotiating the practical realities of making AI work in situ. Taken together, 
the analysis of the VIDA project emphasizes that designing routines with AI 
is not a linear or bounded activity, but is an emergent, iterative, and 
relational accomplishment, wherein distributed human and nonhuman 
actors ‘stretching across’ this process (D’Adderio, 2011), including but not 
limited to humans, data, algorithms, and technologies were decentered. This 
means that no individual actor imposes a particular order on another, and 
that all are instead interconnected in complex, emerging, distributed 
sociomaterial assemblages. Hence, design is co-created by human and 
nonhuman actors, wherein agency is also distributed, taking place and 
emerging within the assemblage, without the primacy of one actor over the 
other, as each actor is significant and contributes to sustaining the continuity 
of design work and to preserving the design’s assemblage, despite its 
inherent fragility. 
 
In addition, as described in the previous chapter, ‘algorithmic routine(s)’ 
have been conceptualized as “sociomaterial assemblage(s) of actors, 
artifacts, theories, and actions that utilize algorithms to perform repetitive, 
recognizable patterns of interdependent actions, to automate decisions and 
perform sociomaterial calculations” (Omidvar et al., 2023, p. 314). While 
this concept is valuable in foregrounding the entanglement of the social and 
the technical, it may still risk underemphasizing an important aspect: the 
ongoing work required to configure and sustain the broad assemblage 
through which algorithms, and particularly AI systems, are made to function 
in practice. Drawing on the VIDA empirical case and the proposed 
conceptualization of ‘distributed algorithmic routine design process’ here, 
I argue that the routine in question is not merely algorithmic but centers on 
AI as the focal point around which the entire design process is organized. In 
this case, the AI software is expected to perform the core task of inspection, 
which means that designing the inspection routine entails reconfiguring the 
conditions under which algorithms and AI can operate, learn, and deliver 
outputs. This shifts the analytical focus from automation to orchestration. 
Rather than viewing routines as actions with patterns executed by algorithms 
or AI systems, routine design becomes a matter of assembling, continually 
maintaining, that is orchestrating the distributed sociomaterial assemblage 
that enables the AI to function. As such, designing and implementing 
algorithmic routines is inherently more complex than is often assumed, 
involving the iterative alignment of all elements in the assemblage, 
including human actors, technological artifacts, data and other nonhuman 
actors, actions, etc., involved in such distributed yet asymmetrically co-
evolved routine design processes. This underscores the need to move 
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beyond viewing algorithms as self-contained actors in assemblages, and to 
examine and unpack instead the assemblage through which their agency is 
enacted and sustained over time by focusing on the ongoing orchestration 
required to make them work. 
 
Moreover, the proposed conceptualization of ‘distributed algorithmic 
routine design’ also contributes to “stretching our topographical 
imagination” (Justesen & Plesner, 2024, p. 5) beyond smooth linear design 
processes. Rather, it provides a lens for understanding the complexity and 
spatiotemporal plurality of design processes which involve multiple 
interconnected distributed human and nonhuman actors operating across 
different organizational boundaries through complex assemblages. These 
actors are engaged in the iterative enactment and reenactment of distributed 
design actions within sociomaterial assemblages, often entangled with 
emerging disjunctures. Moreover, the proposed conceptualization of 
‘distributed algorithmic routine design’ also brings attention to the mundane 
and neglected work that underlies machine learning (Elish & Boyd, 2018) 
including all key invisible “out of sight digi-work” (Justesen & Plesner, 
2024) or partially visible work activities required for developing and 
‘materializing’ (Jarrahi & Glaser, 2025) the algorithms, for example, into 
machine learning AI models, as well in performing partial virtual 
inspections as part of the algorithmic routine design process in the VIDA 
project. Such invisible activities in the VIDA project were, for instance, 
enacted upon the bracketing of design efforts by the data scientists and 
engineers at Intelligent Solutions in Scandinavia, as well as the outsourced 
third-party inspectors from Sustainable Grid in Asia located outside 
Intelligent Solutions’ formal setup at a peripheral location, all of whom been 
working in the background or “behind, beneath, or around what is 
considered the actual [design] work” (Justesen & Plesner, 2024, p. 4), to 
create the algorithms and make the AI work. Invisible work activities 
include, for example, cleaning, sorting, and annotating data, managing 
training datasets, assessing the outputs and performances of different AI 
models, setting up the software, linking various images with its 
corresponding powerline pole prior to uploading these images in the 
software for virtual inspection, etc. (Elish & Boyd, 2018; Justesen & 
Plesner, 2024). 
 
This means that design encompasses both visible and invisible work, 
including the significant yet less visible or often overlooked activities 
required to make AI function within this distributed process and, 
consequently, to make the routine work. For instance, some of the invisible 
work at the VIDA project became particularly salient in moments when a 
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design disjuncture emerges, particularly where much work was needed to 
reconfigure technologies, human actor roles, knowledge, and expectations, 
in order to sustain the ongoing design efforts across the distributed 
sociomaterial assemblages. Thus, by foregrounding, for example, such less 
visible efforts, the conceptualization of ‘distributed algorithmic routine 
design’ thereby enables “a more inclusive view” (Justesen & Plesner, 2024) 
of design processes. 

6.1 On design and the balancing of (dis)continuity  
My analysis shows that routines are neither designed nor reconfigured in a 
vacuum. Rather, they are embedded within and intertwined with the fabric 
of organization, which comprises both current and past historically 
accumulated norms, roles, structures, and practices, as well as human and 
nonhuman actors, including technologies, tools, and systems. This means, 
for instance, that in designing and implementing the algorithmic routine in 
the VIDA project, the direct involvement of Energy EX inspectors, who 
were largely excluded from project meetings and design activities, would 
have enabled a deeper understanding of how manual inspection routines had 
previously been enacted. Such involvement could have helped in identifying 
more stable patterns and successful adaptations developed over time, 
allowing human design actors to learn from and integrate as much as 
possible some of the inspectors’ accumulated experiential knowledge into 
the routine design process; particularly by drawing upon how past and/or 
envisioned enactment patterns could shape the routine at present. In turn, 
this could have supported the development of more effective solutions to 
mitigate some of the challenges and disjunctures that emerged in the design 
assemblage and potentially prevent similar issues from arising when the 
fully designed routine of ‘virtual inspection’ is implemented in the future. 
In this sense, inspectors can engage in renewing the routine under design by 
exploiting past accumulated knowledge and embodied experiences with 
some degree of future imagination (Xu & Carlile, 2024). Likewise, the 
involvement of inspectors in articulating and reflecting upon how 
inspections had recently been enacted, would have contributed to abstracting 
more closely aligned understandings and potentially forming a provisional 
sense of directionality for the design initiative (Mahringer et al., 2025). Such 
directionality would be informed by the situated design actions and partial 
routine implementation at present, while remaining open to envisioned 
design adjustments as the design process unfolds and evolves. In doing so, 
design actors could also gain deeper insights into the dynamics, interests, 
values, and situated perspectives that are embedded within existing practices 
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and organizational contexts. Such understanding is crucial to ensure the 
newly designed routine aligns with actual operational realities rather than 
being guided by idealized visions swelled by hyped expectations and 
imaginations of AI potentials. In this sense, inspectors could have engaged 
in continuing the routine under design, by “continuously adapting current 
patterns of actions in the changing spatial-social context” (Xu & Carlile, 
2024, p. 263). 
 
Thus, building on my analysis, I suggest that designing and implementing 
algorithmic routines may require retaining some degree of continuity from 
the past into the present to enable changes to the routine within the design 
assemblage in pursuit of an intended outcome or desired future direction 
(Carlile, 2015), as well as to avoid potential discontinuity in the design 
assemblage caused by unintended outcomes or a disjuncture that may 
emerge from, for instance, “reckoning an ontologically separate [far from 
possible] future” (Xu & Carlile, 2024, p. 255). At the same time, 
discontinuity should not be understood solely as breakdowns or anomalies 
to be eliminated. Rather, it may also function as generative moments that 
expose misalignments between existing actors, actions, organizational 
realities, and imagined AI-enabled futures. In this sense, the ‘distributed 
algorithmic routine design’ involves not only preserving continuity with 
past and present practices, but also negotiating any intrinsic discontinuities 
through which routines, actors, and technologies become reconfigured over 
time. Therefore, designing and implementing the new algorithmic routines 
require adopting design practices that attend closely to the interplay among 
design’s situated actions, emerging challenges and all involved human and 
nonhuman actors in the assemblages. This is essential to understanding how 
algorithms are developed, revised, perceived, and embedded in daily 
organizational life ‘in the wild’ (Glaser et al., 2025), and thus to ultimately 
helping ensure that algorithms and routines are aligned with the current and 
broader organizational goals as well as emerging contexts, and potentially 
fostering more mindful, adaptable, and ‘live’ routines (Cohen, 2007). 

6.2 On design and materiality  
In the VIDA project, material artifacts and their properties emerged from 
and within the design’s distributed sociomaterial assemblage enabling them 
to function and perform particular roles within the situated and emergent 
context of the algorithmic routine design process, and, in turn, to shape both 
the design process and its outcomes in different ways. 
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D’Adderio (2011) has shed light on the central role of artifacts in routines 
and introduced the material turn in Routines Dynamics by placing artifacts 
at the center of routines and as part of its generative system (D’Adderio, 
2011), thereby enabling the theorizing of relational affordances and agency 
of artifacts as nonhuman actors, as well as accounting for “their full 
performative effects as part of wider socio-material assemblages whose 
configurations shape routines and their outcomes in complex and emergent 
ways” (D’Adderio, 2021, p. 91). Affordances can be seen as possibilities for 
action that are enabled by and inherent in a material artifact but may not be 
immediately apparent to users (Hutchby, 2001), as each artifact offers its 
own affordances that can both enable and/or constrain different actions in 
different situated contexts (Davis & Chouinard, 2017; Fayard & Weeks, 
2014). 
 
Viewed through this lens, the artifacts mobilized in the VIDA project did 
not merely support design activities but actively shaped both the algorithmic 
routine design process and its outcomes through the affordances they offered 
within the design's sociomaterial assemblage. For example, as shown in the 
previous chapter, material artifacts mobilized in the observed design 
meetings, such as Excel spreadsheets and PowerPoint slides with textual and 
visual representations, were characterized by affordances that were situated 
and emergent in their use, and served as design nonhuman actors, actively 
taking part in the distributed algorithmic routine design process. Through 
their affordances, such artifacts facilitated the enactment of the design 
actions among the involved human design actors, who were located across 
different countries and therefore participated virtually in the project 
meetings. For instance, PowerPoint slides used to display images of 
powerline components and/or defects represented by the AI models under 
discussion have oriented the participants’ attention toward specific 
representations of these components and defects, thereby enabling them to 
abstract and align their understandings regarding the inspection and 
development of the AI models in question. In addition, these artifacts 
enabled the labeling of design’s assemblage and the articulation of 
disjunctures related to the effects of the involved technologies (e.g., the 
impact of the camera quality and flight pattern, for instance, on the produced 
images, and consequently the impact of these images on the development 
and inspection of certain AI models, etc.). In doing so, they enabled human 
design actors to form collective understandings, interpretations, and frame 
problems encountered with corresponding solutions that would otherwise 
not have been possible. 
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On the other hand, material artifacts have also constrained the design efforts 
at other instances and led to emerging disjunctures that impended the 
continuity of work within the design assemblages and revealed their 
fragility. Specifically, emerging disjunctures presented unanticipated 
sociomaterial challenges, such as those related to the affordances of 
technological artifacts participating in the design, compelled human actors 
at some instances to enact actions to stabilize the design assemblage 
especially when the affordances of some of the mobilized technological 
artifacts were incongruous (Plesner & Husted, 2020) in practice with the 
design process to produce the desired AI models. For example, artifacts such 
as the drone itself, its flight pattern and height, the camera resolution, the 
powerline images and their quality and dimensions were all significant to 
and affecting the immediate result of designing and implementing the 
algorithmic routine. Conversely, and at the same time, other artifacts such 
as some of the AI models were also affected by the algorithmic routine 
design process and its actions. For instance, in light of the image quality 
generated by cameras associated with the limitations of the drone-in-use due 
to the government’s legislation, and the resulting disjunctures in the 
assemblage that could not be stabilized, human design actors have decided 
to background the development and inspection of some unattainable AI 
models, which were both excluded from the algorithm routine’s design 
scope, while other AI models were postponed to the following year. 
Therefore, design actions influence the algorithmic routine, because of the 
ways in which they shape the materiality of the artifacts that are integral to 
routine design and enactment. Specifically, design actions function as a 
means through which human design actors can reveal and dynamically 
change, for instance, the inspection’s scope, logical assumptions, and 
decision rules embedded in the artifacts and assemblage. 
 
As such, design disjunctures reveal the ramification of the distributed 
algorithmic routine design process since they provide examples of the 
significance and role of materiality in designing and implementing 
algorithmic routines at the VIDA project. They show the constitutive 
entanglement of the social and material, particularly when developing the 
algorithms as part of the distributed algorithmic routine design process, 
wherein agency was constantly forming and transforming from and within 
the enacted design actions in distributed assemblages. Scholars have 
conceptualized algorithms as “a type of organizational artifact and an 
element that is often intertwined with other organizational elements in a 
broader sociomaterial assemblages of human actors, practices, and other 
artifacts which can have a substantial impact on organizational routines” 
(Glaser, Valadao, et al., 2021). My study empirically shows that algorithms 
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are also not developed in isolation but are susceptible to different 
disjunctures emerging within the assemblage throughout the routine design 
process in specific situated contexts. Thus, the design and implementation 
of the new algorithmic routine is much more complicated than developing 
AI models and using the AI software to perform virtual inspections, as 
behind that there are multiple distributed assemblages that need to be 
orchestrated to make the AI work. 
 
Moreover, design disjunctures shed light on the overlooked realities of the 
workplace, characterized by substantial invisible work as well as the 
tremendous efforts and struggles actors actively grapple with in making AI 
work within a specific organizational setting (Lammi, 2020), thereby 
contesting the prevalent views of automation as a seamless uninterrupted 
process and moving beyond idealized narratives that overemphasize 
automation’s affordances (Justesen & Plesner, 2024). In addition, 
contemporary discourses on algorithms and AI technologies often, albeit 
possibly inadvertently, reinforce a blurring of the line between what’s real 
and what’s not real by placing much more emphasis on the potential 
organizational impact of such technologies than on its current functionalities 
(Elish & Boyd, 2018). Thus, the design disjunctures observed in the VIDA 
project reiterate that AI’s organizational impact, particularly and for 
instance, the impact of the AI software artifact as key nonhuman actor in 
designing and implementing the algorithmic routine, hinges not only on its 
emergent properties as an artifact, but also on its ‘performativity’ 
(D’Adderio, 2021), in particular on the capacity to retain all the 
sociomaterial assemblages behind it that enable the AI models to perform 
the core task of inspection by primarily identifying and classifying 
powerline defects in a given context. These assemblages encompass all 
elements required to configure routines and thus enable AI to operate, 
including all supporting technologies, work, decisions, and actions (Jarrahi 
& Glaser, 2025) enacted both during the early stages of developing the AI’s 
algorithms as well as partially performing the routine in question. This in 
turn underscores the need to closely and holistically examine how 
algorithms and AI technologies materialize during both phases of the 
routine’s design and implementation to generate an understanding of its 
organizational impact. 
 
To sum up, the analysis of design actions and disjunctures revealed the 
significance and impact of materiality in designing routines, as the involved 
artifact’s ‘nonhuman actors’ (including the different range of technologies 
participating in the design such as cameras, drones, AI software, etc.) and 
their affordances have actively shaped how the algorithmic routine under 
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design is being configured and enacted within emerging distributed 
assemblages. Thereby, the proposed conceptualization of ‘distributed 
algorithmic routine design’ along my analysis of its corresponding design 
disjunctures and actions contribute to Routine Dynamics by showing the 
central role of material artifacts in routines design. 

6.3 On design and intentionality  
Looking at the design actions identified in my analysis in the previous 
chapter, including abstracting understandings and bracketing the design 
efforts, labeling and stabilizing assemblages, and foregrounding and 
backgrounding design elements, we can see that such actions were related 
and iteratively performed throughout the design process. The enactment of 
one action could create the need to enact another action and/or shape the 
premises for its enactment within the assemblage. However, such 
connections were neither presupposed nor pre-established through 
inherently fixed relations but were rather situated in ongoing practical 
accomplishments emerging through the iterative enactment of design 
actions. For example, labeling paves the way for stabilizing. As through 
labeling, and upon highlighting and reflecting on work progress and other 
details, design actors could define and frame problem settings where a 
challenge representing a disjuncture emerged (e.g., in labeling an AI model 
representing an object and/or with a defect detection model that is already 
under development) or expected to emerge (e.g., in labeling an AI model 
representing a defect model to be incorporated into the object detection 
model and yet to be developed) in the design assemblage, and this in turn 
enabled them to mitigate the identified disjuncture, and to stabilize the 
design assemblage by enacting the framed solution. Whereas when actors 
realized that they cannot mitigate a challenge that would cause discontinuity 
in the assemblage, they opted to background the development of the AI 
model in question and exclude it from the design scope. For instance, upon 
labeling the progress, status, and challenges associated with AI models, 
which were iteratively developed and tested in assemblages based on 
specific bracketed design’s efforts, human actors managed not only to frame 
and enact solutions to stabilize the design assemblage against an emerging 
disjuncture that was labeled and highlighted, but also to possibly enact other 
actions to background and exclude the detection of the AI model in question 
from the algorithmic routine design scope. This thereby exemplifies the 
connections among the design actions that were related and iteratively 
performed, wherein, in some instances, through the enactment of one or 
more design action(s), a need for adjustment may arise or emerge, leading 
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to the re-enactment of a design action(s) or the enactment of another 
action(s). 
 
At the same time, the analysis revealed that the iterative enactment of design 
actions co-evolved alongside what has been described by Dittrich and Seidl 
(2018) as “emerging intentionality”. Intentionality has recently been 
conceptualized in Routine Dynamics as emergent rather than fixed, whereby 
goals and intentions often develop during routine performances rather than 
being fully pre-defined (Dittrich & Seidl, 2018; Wegener & Glaser, 2021). 
Dittrich and Seidl (2018) highlighted “emerging intentionality” in routine 
performances, in that actors' foregrounding of ‘means’ (i.e., anything 
material or immaterial used to achieve the desired outcome of an action) 
while performing a routine within a given situation might lead actors to 
pursue new ‘ends-in-view’ (i.e., desired outcomes that actors have in view 
when they perform their actions, that are unrelated to any previous ends). 
Subsequently, as actors learn while performing the routine and throughout 
utilizing existing means, new ends-in-view and intentionality can emerge 
which may or may not result in updating the goals that the routine is 
generally expected to achieve and its associated patterns (Dittrich & Seidl, 
2018). Accordingly, such a view calls us to shift focus from planned change 
to situated problem-solving (Wegener & Glaser, 2021). 
 
Building on this idea, I propose that in the VIDA project case, design actions 
co-evolved iteratively and were intertwined with emerging intentionality 
throughout the distributed algorithmic routine design process and the 
iterative enactment of these actions within the assemblage. This further 
emphasizes the importance of viewing routine design as an ongoing adaptive 
process, and of recognizing that intentionality emerges during the design of 
routines, particularly when designing is simultaneously enacted with 
performing the routine in question. Furthermore, this suggests that, by virtue 
of enacting the situated and related design actions, reconceptualized 
intentions may emerge as the preferred pre-conceptualized situation 
continues to change in response to the design’s specific context and 
emerging circumstances. Consequently, this leads to a continuous design 
process in which the design’s evolving consequences and emerging 
intentionality require additional design efforts and actions. For instance, 
when design actors were discussing the progress of development and 
inspection of AI models representing a specific powerline component under 
design’s scope, they first learned by abstracting and aligning their 
understandings throughout the design’s dialogue, how defects on this 
specific powerline component develop and occur. In turn, a reconstructed 
end-in-view emerged as human design actors realized that detecting defects 
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on this specific powerline component can be achieved either through 
incorporating adjustments in the use of an already existing utilized ‘mean’ 
(i.e., adjusting the flight pattern and camera angle in capturing colored 
images), or through the introduction and use of a ‘new mean’ (i.e., the use 
of thermal images in black and white) which also led them to reframe the 
goal from detecting a certain defect on a powerlines component to detecting 
another one that is connected to the model under the initial discussions. This 
would in turn affect both the successive efforts of the algorithm’s 
development and the work involved with inspections. As such, design actors 
here developed a “purposive sense of what they ought to do…through the 
flow of action itself” (Dittrich & Seidl, 2018, p. 47) while abstracting 
revised understanding, in light of the new ends-in-view that emerged 
regarding assessing and detecting defects on a specific AI model under 
discussion, and consequently bracketing the subsequent algorithm’s design 
efforts for detecting and inspecting the AI model in question, as “every 
[design] action-situation presents an opportunity for discovering new ends-
in-view” (Dittrich & Seidl, 2018, p. 48). 
 
Moreover, when design actors encounter issues in pursuing their ends while 
enacting a specific design action, they opt to explore new means of 
accomplishing these ends, which may or may not lead them at some point 
to update the goals of the routine under design, depending on the outcome 
of the unfolding situation and subsequent actions. For example, while design 
actors were labeling and highlighting activities, progress, and approaches 
for developing and training the AI models, they addressed issues 
encountered in inspecting them. Thus, alternatively, design actors decided 
to explore another approach, presenting new means for detecting this defect. 
This would ultimately lead design actors to update the goal of the 
algorithmic routine design depending on the outcome generated by the 
design action and the unfolding situation. For instance, after having 
additional discussions about encountered issues and limitations, design 
actors decided to revise the design scope by backgrounding, specifically 
excluding the design and inspection of specific AI defect models, due to the 
persistent challenges encountered with the image quality (e.g., dark and 
blurry) which made it impossible to detect specific elements and defects, 
and thus updated the goal and the scope of the algorithmic routine under 
design accordingly. In a similar vein, the development and inspection of 
other AI models were also backgrounded and postponed, due to the 
limitations encountered in image quality that were generated by the current 
drone in use, which made the design and inspection of these defect models 
challenging or even impossible, in light of the use of the existing mean (the 
specific type of camera utilized by the current drone). Thus, emerging 
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intentionality was intertwined with and continued to arise during the 
algorithmic routine design, especially when design actions bring about and 
encounter anticipated disjunctures that constitute discontinuity in the 
assemblage, and consequently the situation talks back, and the designer, in 
turn, forms a new understanding. 
 
Building on this, design materializes through the enactment of related 
situated actions within distributed sociomaterial assemblages, in a dynamic 
iterative process that gives rise to emerging disjunctures and results in 
intentionality that emerges and takes form in these actions. In addition, the 
implications of design actions on the algorithmic routine under design can 
be further understood through iterative moments of preparing, repairing, 
and post-pairing the routine, through which design assemblages become 
orchestrated and provisionally stabilized against potential and/or emerging 
encountered disjunctures. Preparing entails preparatory design work, where 
actors develop shared aligned understandings of the routine’s content, then 
direct and focus the design efforts accordingly prior to the emergence of 
unanticipated disjunctures. Repairing, in turn, unfolds when such 
disjunctures emerge or re-emerge, thereby prompting actors to reconfigure 
elements and work within the design’s assemblage by enacting stabilizing 
interventions and enacting adjustments. Finally, post-pairing captures the 
subsequent moments in which these stabilizing interventions and 
adjustments are iteratively assessed and reworked, allowing actors to make 
sense of what has been stabilized or not, retrospectively attributing 
intentionality that emerged in and through enactment of action, so as to 
revise and optimize the routine’s scope in relation to envisioned outcomes, 
by including and/or excluding some elements. Taken together, these 
moments illustrate that the intentionality in designing algorithmic routine is 
not just pre-given or preceding the design; rather, it emerges through 
ongoing engagement with unfolding situations, in and through action. More 
specifically, intentionality emerges through the dynamic interplay of 
preparing, repairing, and post-pairing as actors iteratively engage in 
distributed, situated, and evolving design actions. 
 
Thus, designing algorithmic routines is about bringing purposive change 
(Andersson et al., 2022); a change that is embedded in the actual situated 
doings and context, where intentions are not exclusively predefined but 
continuously negotiated in assemblages, specifically along human actor’s 
evolving interactions as they reflect-in action (Schön, 1987) and alongside 
engagements with data, AI models, tools, etc. Thus, intentionality emerges 
relationally and takes shape through these ongoing yet situated design 
engagements. In this sense, change materializes through enacting 
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continuous incremental adjustments and reconfigurations within 
sociomaterial assemblages, as design interactions, intentions, and actions 
evolve over time, gradually aligning and adapting the partially developed 
routine in the present with the envisioned fully developed routine in the 
future. This suggests that design does not necessarily implement predefined 
plans with confined intentions but instead orchestrates assemblages under 
which particular intentions can emerge in action, temporarily be stabilized, 
or be redirected. 

6.4 In a nutshell  
AI technologies leveraging machine learning algorithms do not simply 
automate existing routines; rather, they reconfigure relationally how 
routines are patterned and performed over time. This is because machine 
learning algorithms need to actively operate within distributed sociomaterial 
assemblages composed of human and nonhuman actors engaged in the 
concurrent design and implementation of routines, often spanning multiple 
organizational spatiotemporal boundaries. In this sense, AI reconfigures the 
design of routines in terms of: first, designing is about orchestrating an 
assemblage by aligning the heterogeneous elements involved; second, 
designing encompasses both visible and invisible work, including the 
significant yet often overlooked activities required to make AI function and, 
consequently, to enable the routine to be performed within the distributed 
emerging assemblages; third, designing is about balancing continuity and 
discontinuity in the assemblage by safeguarding it against emerging 
unanticipated disjunctures; fourth, materiality and the agency of the 
material, as it emerges and is enacted within assemblages, matters as it both 
enables and constrains routines design and constitutively shapes their 
outcomes. And lastly, intentionality is emergent and contingent upon the 
sociomaterial assemblages being orchestrated; it takes form, becomes 
temporarily stabilized, and continues to evolve in and through the enactment 
of design actions and the ongoing configuration of the assemblage, through 
which some intentions emerge, while others are redirected or constrained. 
 
Given the rapid, and in some domains exponential, advancement of AI and 
related algorithm-based technologies, their impact is expected to expand 
further, continuously shaping organizational routines and processes across 
a wide range of industries (Rashid & Kausik, 2024). However, such claims 
and anticipations should be tempered with caution, given that AI may not 
produce the direct or immediate effects often attributed to it, particularly 
when designing and digitalizing organizational routines. Rather, its 
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influence unfolds gradually and may continue to reconfigure routines in 
many ways; for instance, if organizations mindfully and purposively carry 
forward desired changes in their process and routines. This would occur 
through the orchestration of assemblages that continuously align and 
capture what Valadao et al. (2025) have called the ‘constitutive 
entanglement’ of the social and technical in a holistic manner, as well as 
through viewing routine design not as a linear process but instead as an 
ongoing dynamic blueprint for unpacking the multi-layered intersections in 
assemblages, specifically those among and between organizational 
technologies, routines, processes, and all relevant human and nonhuman 
actors interwoven within these assemblages. This in turn can ultimately help 
to uncover what often goes unnoticed within organizations; tacit concerns, 
subtle signals, and the informal or invisible efforts that shape everyday 
work. 
 
To conclude, designing routines with AI based on the assumption that, for 
instance, the professional knowledge on which a routine is based (such as, 
in this study, professional knowledge related to powerline inspection) can 
simply be inscribed into artifacts (such as ‘collaborative AI’ software) to 
change the routine in question misses a critical point. Changing a routine 
using AI is not merely about the creation and integration of AI artifacts, that 
is, a simple matter of human user–software engagement. Rather, it is about 
maintaining and orchestrating the entire assemblage that enables AI to 
function, learn, and improve performance over time and, consequently, to 
bring about the desired change in the routine in a purposive manner. This 
requires fostering and sustaining from early stages what has been described 
as a ‘symbiosis’ (Jarrahi et al., 2022) between humans and nonhuman 
artifacts, that is oriented towards continuous learning and not automating. 
Moreover, designing routines with AI is not about imposing stable, 
automated solutions, but about continuously shaping and reconfiguring 
evolving organizational realities and the assemblages placed behind the AI’s 
work. Echoing Simon’s (1969) view of design as the transformation of 
existing situations into preferred ones, and Heraclitus’ reminder that change 
is constant, this thesis highlights that routine design in the racing era of 
adopting AI is an ongoing, situated accomplishment; one that unfolds 
through the continuous orchestration of sociomaterial assemblages. 

6.5 Limitations and future directions for research  
The findings outlined in this thesis are based on an ethnographic study of a 
single empirical case that provided “unique means of developing theory by 
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utilizing in-depth insights of empirical phenomena and their contexts” 
(Dubois & Gadde, 2002, p. 555), involving the design and implementation 
of algorithmic routine, and thus it facilitated the identification and 
development of valuable theoretical insights into the Routine Dynamics 
literature specific to routines design and algorithms. However, there are also 
limitations to be acknowledged, which may provide opportunities for future 
research. 
 
First, the distributed nature of the algorithmic routine, in terms of both 
developing the algorithms and performing the virtual inspection routine, 
limited my extended observation to those actors who were regularly 
attending the project’s weekly progress meetings, in addition to other actors 
who have been also interviewed. Additionally, and due to the distributed 
format, the project’s progress meetings were mostly held online, which 
limits the ability to observe or sense the participant’s body language that 
perhaps could have enriched the empirical insights. Moreover, my 
observations were confined to the online weekly project meetings held in 
the English language, hence I was unable to attend the other bi-weekly 
online meetings held in Spanish between the project managers of both 
organizations. These latter meetings, which focused on other detailed work 
discussions, could have provided further valuable insights into my empirical 
analysis. For this reason, when conducting interviews, I also opted to include 
actors who were not present during the meetings. 
 
Second, I studied design actions related to a specific type of AI-powered 
software artifact based on machine learning and image recognition 
algorithms. This type of artifact differs from other AI applications and 
technologies, including those based on large language models (LLMs) and 
generative AI, for instance. The project, related to the development of 
algorithms to create new set of AI models and the customization of the AI 
software artifact used in virtual inspection, has provided an excellent 
empirical context to develop theory about design actions which were 
simultaneously enacted with routine performances, as actors had to engage 
in specific design actions, such as labeling and stabilizing assemblages, as 
part of the overall algorithmic routine design process. However, theoretical 
concepts generated from this specific empirical context may be more salient 
and relevant for organizational routines that involve artifacts that leverage 
this specific type of algorithm. In the future, researchers can investigate 
whether other types of artifacts with different assemblages, for instance, 
have different actions, and whether these different actions might influence 
routine dynamics in a different manner. This may also prompt a 
reconsideration of the definition of algorithmic routines and possibly 
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necessitate greater specificity in relation to what kind of algorithms the 
researcher is studying. 
 
Third, despite the richness of this study, it has explored the distributed 
algorithmic routine design process in terms of zooming in on the unfolding 
of specific design actions iteratively enacted by distributed actors involved 
in designing the routine at the VIDA project at specific micro-levels 
including the project-leadership level (e.g., project managers from the two 
organizations, lead data scientist, chief customer success officer, chief 
analytics officer, etc.). Future studies can focus and zoom in on other actions 
and routines enacted by professionals located within and across the different 
departments and organizations involved in designing the routine at other 
micro-levels, such as by examining the case of the VIDA project, for 
instance, into the outsourced inspectors’ own routines and the data engineers 
or scientists’ routines as they create algorithms, to explore how they are 
connected and situated within the broader routine design process over time, 
and thus, to develop an understanding of routines interdependence by 
looking into how different routines and actions enacted by actors over time 
are connected at both different levels (e.g. macro and micro levels) within 
and across organizations. This in turn can generate novel insights into the 
ecologies of routines and routine design (Rosa et al., 2021). 
 
In addition, to guide future studies and contribute to addressing a theoretical 
blind spot in Routine Dynamics regarding the connection between the 
design literature and the future-making literature, I suggest exploring the 
possibility to mobilize the ‘path enactments’ concept discussed by Feuls et 
al. (2024) into the routine design literature, amid recognizing that shaping 
and designing future routines requires understanding both their past and 
present enactments, as routines are often grounded in past historical and 
current trajectories and contexts. Relatedly, I suggest further mobilizing into 
routines design literature the “continuing and renewing” concepts discussed 
by Xu & Carlile (2024) to enrich routine change studies, particularly in cases 
describing actors seeking change and taking actions to move from the past 
towards an alternative future in the present. In this regard, routines design 
can be studied as dual process of continuing and renewing (Xu & Carlile, 
2024). For instance, in designing routine, actors can engage in renewing the 
routine by “creating change incrementally, exploiting past accumulated 
knowledge and embodied experiences with some degree of future 
imagination” (Xu & Carlile, 2024, p. 263), while at the same time continuing 
the routine by “continuously adapting current patterns of actions in the 
changing spatial–social context” (Xu & Carlile, 2024, p. 263) without 
necessarily transforming or creating radical changes in routine. And finally, 
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it would be intriguing to explore how emerging intentionality (Dittrich & 
Seidl, 2018) can further shape designing and performing routines, especially 
when actors are not aligned and/or are lacking directionality (Xu & Carlile, 
2024) about new ends-in-view that developed or emerged during the design 
process, or when such an emerging ends-in-view are held unliterally by one 
actor or partially concealed from others. 

6.6 What does it mean in practice: Practical 
recommendations for mindful and purposive 
change management initiatives  

This section presents recommendations for practitioners concerning the 
planning and implementation of organizational change initiatives in the 
context of AI digitalization projects. In particular, it highlights how such 
initiatives can be approached in a more mindful and purposive manner. The 
aim is to provide actionable insights that may assist organizational leaders 
in navigating challenges associated with AI implementation. 
 

 Besides conventional recommendations for change initiatives (e.g., defining 
clear vision and goals based on thorough problem analysis and structured 
planning), this study highlights the importance of supporting the emergence 
of direction for AI integration at individual, group, and organizational levels 
through ongoing articulation and assessment of vision and needs, alongside 
adaptive, iterative planning. 
 

 Promote organization-wide AI literacy or education before and during the 
AI digitalization initiative, ensuring all staff understand how algorithms 
make decisions and how data quality impacts results. This would thereby 
enable a purposeful use of AI to enhance decision-making, improve the 
enacted processes, and clearly communicate its outcomes. 
 

 Active engagement and involvement of all actors ‘affected by an affecting 
the desired change’, including management as well as both current and 
future organizational users or members, as those members are more likely 
to trust and adopt the change when they feel recognized and included, and 
that the newly introduced change is built upon their past and existing ways 
of working. 
 

 Anchoring change in both historical and prevailing understandings fosters a 
sense of continuity which is crucial for the entire organizational buy-in and 
for successful future implementations. 

 

 175 

it would be intriguing to explore how emerging intentionality (Dittrich & 
Seidl, 2018) can further shape designing and performing routines, especially 
when actors are not aligned and/or are lacking directionality (Xu & Carlile, 
2024) about new ends-in-view that developed or emerged during the design 
process, or when such an emerging ends-in-view are held unliterally by one 
actor or partially concealed from others. 

6.6 What does it mean in practice: Practical 
recommendations for mindful and purposive 
change management initiatives  

This section presents recommendations for practitioners concerning the 
planning and implementation of organizational change initiatives in the 
context of AI digitalization projects. In particular, it highlights how such 
initiatives can be approached in a more mindful and purposive manner. The 
aim is to provide actionable insights that may assist organizational leaders 
in navigating challenges associated with AI implementation. 
 

 Besides conventional recommendations for change initiatives (e.g., defining 
clear vision and goals based on thorough problem analysis and structured 
planning), this study highlights the importance of supporting the emergence 
of direction for AI integration at individual, group, and organizational levels 
through ongoing articulation and assessment of vision and needs, alongside 
adaptive, iterative planning. 
 

 Promote organization-wide AI literacy or education before and during the 
AI digitalization initiative, ensuring all staff understand how algorithms 
make decisions and how data quality impacts results. This would thereby 
enable a purposeful use of AI to enhance decision-making, improve the 
enacted processes, and clearly communicate its outcomes. 
 

 Active engagement and involvement of all actors ‘affected by an affecting 
the desired change’, including management as well as both current and 
future organizational users or members, as those members are more likely 
to trust and adopt the change when they feel recognized and included, and 
that the newly introduced change is built upon their past and existing ways 
of working. 
 

 Anchoring change in both historical and prevailing understandings fosters a 
sense of continuity which is crucial for the entire organizational buy-in and 
for successful future implementations. 

8858193_NY_PROVTRYCK_Final Thesis Draft -Lk DIGITALIZATION OF ORGANIZATIONAL ROUTINES - Zeina Othman - MDU - 8-Jul-2026_RS.pdf 2026/07/09 Front 96



 176 

 
 Be and remain open, transparent, and maintain open dialogue about any 

possible anticipated risks and/or encountered challenges, as change is not 
linear and seldomly follows exact pre-established plans. 
 

 Be realistic and don’t rush to put on the AI show. Instead, focus on the set-
up, e.g., data definitions and quality, and not just on performance, e.g., AI 
models’ performance metrics and dashboards. The magic only works if the 
set-up does. Same for theater, same for data! 
 

 And finally, besides the challenges associated with data, for instance, in 
terms of availability, quality, quantity, etc., that can often be easily 
pinpointed but perhaps not easily addressed, I believe the most significant 
and often most challenging aspect of any change initiative, including AI 
digitalization projects, lies in shifting mindsets when issues arise. This 
begins with asking the right question(s) to properly understand the 
challenges and address the problem at hand, as well as understanding that 
digitalization is never about adding more technology, but rather about 
redesigning how work gets done. This comes with a reminder to never forget 
about the continuous orchestration required to maintain the entire 
assemblage(s) placed behind the AI’s work. 
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