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DATAFICATION TECHNOLOGIES ON ORGANIZATIONAL CONTROL

ABSTRACT
The goal of this paper is to develop an empirically-grounded framework to analyze how new
technologies, particularly those used in the realm of datafication, alter or expand traditional
organizational control configurations. Datafication technologies for employee-related data-
gathering, analysis, interpretation and learning are increasingly applied in the workplace. Yet there
remains a lack of detailed insight regarding the effects of these technologies on traditional control.
To convey a better understanding of such datafication technologies in employee management and
control, we employed a three-step, exploratory, multi-method morphological analysis. In step 1,
we developed a framework based on twenty-six semi-structured interviews with technological
experts. In step 2, we refined and redefined the framework in four workshops, conducted with
scholars specializing in topics that emerged in step 1. In step 3, we evaluated and validated the
framework using potential and actual users of datafication technology controls. As a result, our
refined and validated “Datafication Technology Control Configurations” (DTCC) framework
comprises eleven technology control dimensions and thirty-six technology control elements,
offering the first insights into how datafication technologies can change our understanding of

traditional control configurations.
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INTRODUCTION
The powerful, accelerating effects of new technologies for digitized data-gathering and data
interpretation, based on machine learning (ML) and/or artificial intelligence (Al), dominate the
debate about the so-called digital transformation in the corporate world (Bamberger, 2018; von
Krogh, 2018). Through this technological progress, a novel information phenomenon is emerging
that creates finer levels of granularity and scalability of information (Gasser & Almeida, 2017)
and enables datafication, the process of transforming artifacts of social life into computerized,
quantitative data to generate new forms of value (Cukier & Mayer-Schoenberger, 2013). Thereby
the logic of organizational value creation is fundamentally reconsidered and transformed into
innovative processes (Lycett, 2013; Normann, 2001). This trend may significantly impact how
firms organize work and jobs, which is underscored in the current debate on new ways of working
by buzzwords such as “the second machine age” and the “fourth industrial revolution.” Unlike
other precursory technological advancements, such as the electronic-monitoring movement of the
previous century (Grant & Higgins, 1989; Stanton, 2000a), datafication technologies are not
restricted to simple, easy-to-automate tasks; they also apply to “thinking work” (Phan, Wright, &
Lee, 2017). Datafication relies on ubiquitous computing which enables a pervasive connection of
physical, social and technological spaces (Cascio & Montealegre, 2016). As the term “information
science” implies, datafication technologies not only observe and transform data but also offer an
“information technology-driven sense-making process” (Lycett, 2013: 383). Thus, datafication
may greatly expand and transform how we understand people management and, particularly,

organizational control, which is defined as a process by which organizational leaders direct
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attention and motivate employees to act in desired ways to achieve the organization’s objectives
(Cardinal, 2001; Cardinal, Sitkin, & Long, 2010; Kirsch, Ko, & Haney, 2010).

In business practice, datafication technologies have begun to change the nature of organizational
control. For instance, some practice-oriented articles have posited that “Big employer is watching
you” (Solon, 2017) or “Why a robot could be the best boss you ever had” (Chamorro-Premuzic,
2016). Companies, for example, have started to experimented with performance-development apps
or deep learning for employee performance scoring matrices (e.g., Wright, 2015) to align employee
interests to those of the organization. Datafication can contribute to this alignment in two ways.
First, datafication rests on ubiquitous and low-cost data collection technologies, such as smart ID
badges, wearable GPS devices or bio-radio-frequency ID (bio-RFID) chips, which all allow for
increased employee tracking and the translation of analog data into a digitized form. Additionally,
contextual and unstructured data is collected by sensors in “smart things.” This is driven forward
by so-called “Internet-of-things” advancements, such as chairs noting unergonomic postures and
the times at which workers are most productive (Wang & MacLellan, 2018) or “smart” toilets that
can track health and drug-related issues (Petre, 2018), by which these technologies conceptualize
and codify social actions. Second, datafication is driven by data interpretation technologies, which
are based on algorithmic decision-making, machine learning or Al to identify patterns, trends and
relationships in data. These technologies allow a more fine-grained description of digitized social
action and, in some cases, a prediction, or even a prescription, of employee behavior (Konrad,
2013; Zax, 2013). For instance, the communication tool “Slack™ is supposed to facilitate better
workplace cooperation, by enabling employees to observe when and how organizational members
generate work-related knowledge (Woyke, 2018). The Al-augmented software “Starmind” aims
to make expert knowledge more accessible within an organization by allocating scores to

individual users (Sandle, 2018). In this, an algorithm ranks between higher- and lower-performing
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knowledge experts to promote a “gamification” feeling, giving awards to motivate employees to
share their knowledge freely. As these examples demonstrate, data-driven technologies can
support organizational control by their monitoring, evaluating and even incentivizing potential;
however, these novel developments have only been rarely reported on by scholars in the
organizational control literature and have yet to be systematically discussed. We lack a profound
understanding of the phenomenon of datafication and the evolving “control” technologies. In
particular, there is no coherent categorization of such datafication technology controls. Cardinal,
Kreutzer, and Miller (2017: 560) stressed that control research has not kept pace with the stark
changes in technology, and highlighted the need for further research in this area; it is especially
unclear how datafication technologies influence traditional control elements and configurations
(Cardinal et al., 2017: 583). For example, traditional organizational control typically takes the form
of a supervisor setting goals for employees, monitoring the process of achieving those goals and
evaluating employee performance. So far, such traditional control is typically depicted without a
reliance on technologies. Hence, we need a framework that enables organizations to identify,
evaluate and even create novel technological opportunities for organizational control. From a more
theoretical perspective, we need to analyze whether and how these datafication technologies
expand and/or transform traditional organizational control elements, and which novel control
configurations could emerge. This is because “no one can predict with certainty all of the
ubiquitous-computing innovations that the coming years will bring, and realizing their full

potential will not be easy” (Cascio & Montealegre, 2016: 354).

Given the nascent and limited understanding of how datafication technologies expand or transform
organizational controls, we have developed a datafication technology control framework with an
iterative research design to grasp the complexities of datafication. More specifically, we have

developed this framework in the form of a morphological analysis, based on three steps: (1)
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interviews with technological experts; (2) topic-driven workshops with researchers; and (3)
validation workshops with managerial users. We chose a morphological analysis because this is
most suitable for describing an evolving space of datafication control elements. This is important
for describing a phenomenon in its early and emerging stages. Morphological analysis can capture
the nonlinearity, asymmetry and equifinality of a configurational, holistic, system-oriented
approach towards organizational control. Based on earlier findings on how technology alters
management techniques, we propose that technological progress will expand established modes of
organizational control more linearly, and/or will lead to datafication technology control
configurations (DTCCs) composed of datafication control elements and/or previous ones (Cardinal
etal., 2017). Our framework suggests that this datafication-driven change in organizational control

might be more transformative than hitherto accounted for in management and organization science.

CONFIGURATIONAL CONTROL THEORY AS A DEFAULT POSITION

In this paper, we focus on organizational control, defined as the process by which organizational
members direct the attention of employees and motivate them to act in desired ways to achieve the
organization’s objectives (Cardinal, 2001; Cardinal et al., 2010; Kirsch et al., 2010). In addition,
we employ a configurational perspective on control (Dess, Newport, & Rasheed, 1993; Short,
Payne, & Ketchen Jr, 2008). Such a perspective argues for a balanced interplay of various control
elements jointly impacting the outcome variables of interest (Cardinal et al., 2017; Misangyi et al.,
2017). Accordingly: (1) control needs to be captured in a multifaceted way to correspond to the
multitude of possible control elements; and (2) any control configuration setup has to allow for
different approaches to balance the control elements because control effectiveness can be

determined in various ways. In the following, we outline the basic premises of organizational
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control, discuss the most prominent framework of control dimensions and elements, and explain
how the configurational view of organizational control captures control configurations as

multidimensional constellations of various control dimensions and elements.

Basic Premises of Organizational Control

Organizational control is defined as an influence process that seeks to align employees with the
organization’s objectives (Cardinal, 2001; Cardinal et al., 2010; Kirsch et al., 2010). In line with
Flamholtz, Das, and Tsui (1985), organizational control is embedded in the wider context of an
organizational structure and strategy. While organizational control is goal-oriented, the definition
of strategic goals is viewed as a context factor, and thus not part of the organizational control
function. We capture organizational control as a way of implementing these strategic goals (Sitkin,
Cardinal, & Bijlsma-Frankema, 2010). Also, while organizational control coordinates individual
efforts towards organizational goals, it is still firmly executed in existing organizational structures,
defining the controllers and the controlled. In most of the literature, managers are viewed as

controllers and employees as those being controlled (Long & Sitkin, 2018).

Research on organizational control spans a century. Starting with early insights from Weber (1922)
and Fayol (1949), it reached peak interest in the late 1970s to 1990s, with the important works of
Ouchi (1980; Ouchi & Maguire, 1975) and Eisenhardt (1985). It is beyond the scope of this paper
to provide a comprehensive review of the rich body of literature on organizational control. In line
with the research focus of this paper, we have based our subsequent review on the control system
architecture of organizations from a general management perspective (Cardinal, 2001; Cardinal et

al., 2017; Cardinal et al., 2010; Cardinal, Sitkin, Long, & Miller, 2018; Kirsch et al., 2010).

Control System Architecture: Control Elements, Dimensions and Systems
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The analytical components used to study a control system architecture are control elements
categorized into control dimensions. Cardinal and co-authors (2010) offer a parsimonious
overview, and distinguish organizational control along two dimensions: (1) control formality; and
(2) control targets. These two dimensions can be further divided into control elements. Firstly,
control can be either formal or informal (Cardinal, Sitkin, & Long, 2004). Formal control refers
to codified written rules, and is usually enacted by supervisors setting team or employee-oriented
objectives or standards (Vlaar, Van den Bosch, & Volberda, 2007), supervising the degree of
compliance through monitoring by the provision of regular feedback (Flamholtz et al., 1985;
Weibel, 2007) and enacting appraisal or sanctioning practices (Cardinal et al., 2010; Jaworski,
1988). In contrast, informal control is less/not formalized, and is enacted via the enforcement of
norms, values and shared (cultural) beliefs. Informal control typically consists of the sense-making
of day-to-day behavior (Cardinal et al., 2018), as well as protecting, but also refining, applicable
organizational norms (Barker, 1993). Following the typology proposed by Cardinal and colleagues
(2010), we argue that formal and informal control are distinct, and conceptually independent,
concepts. Secondly, the dimension “control target” comprises three elements. Control can be
targeted towards inputs; that is, focusing on how employees are chosen, qualified or allocated to
tasks. Control can also be targeted towards behaviors and processes; that is, safeguarding the
“rules of the game”, ensuring that actors behave in a certain way. Finally, control can be aimed at
outputs, where certain predefined (performance) standards have to be reached (Cardinal et al.,
2004, 2010; Snell, 1992). Similarly to the elements of the control formality dimension, these

targets of control are distinct and independent.

Organizational control scholarship offers a longstanding body of work on how these control
elements and dimensions are understood to interact in broader control systems. Three perspectives

stand out, offering a distinct view on the interaction of such elements/dimensions with regard to
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control effectiveness — the singular, weak and strong holistic approaches to organizational control
(Cardinal et al., 2017). The singular approach focuses on single organizational control
dimensions, and emphasizes how one control element in the same dimension can contribute to
organizational effectiveness, more or less in isolation. For instance, Tannenbaum (1962) discusses
the dimension “amount of control” arguing that participatory control is better able to meet
employees’ needs than more autocratic control. The weak holistic approach studies various control
dimensions and elements at the same time, with one specific control system being the preferred
one for the situation (Cardinal et al., 2017). It thus follows a contingency perspective, where the
most effective control system is dependent on specific environmental characteristics (e.g.,
Eisenhardt, 1985; Ouchi, 1979). For instance, Ouchi (1979: 843) finds clan control systems,
composed of more informal control elements (reciprocity norms, socialization tactics), to be
superior in their effectiveness in a dynamic and unpredictable environment. Finally, the strong
holistic approach emphasizes how various, and equivalent, control dimensions/elements interact
and blend to shape control effectiveness (Cardinal et al., 2004, 2010; Cardinal et al., 2018; Simons,
1994). In contrast to the weak holistic approach, which considers one type of control to be superior,
the strong holistic approach argues that multiple dimension/element constellations can be

effective. In the following, we explore this approach in greater depth.

Strong Holistic Approach to Organizational Control and Configurational Theory

The strong holistic approach to organizational control belongs to the wider family of
configurational theories (Dess et al., 1993; Miller, 1987; Short et al., 2008). Rooted in

organizational design research (Bedford & Malmi, 2015; Ménard, 2009), configurational theory
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assumes that a variety of internally-consistent design patterns emerge to align organizations to
their external environment. The associations between the constituent dimensions and elements of
such patterns and the context are nonlinear, asymmetric and/or equifinal with regard to their
marginal contribution to a system’s effectiveness (Bedford & Malmi, 2015: 6; Meyer, Tsui, &
Hinings, 1993; Miller, 1987; Misangyi et al., 2017). For instance, Cardinal and colleagues (2004)
study the evolution of control in growing organizations in this holistic sense. The authors explore
how temporary imbalances in an organizational growth process create dynamic adaption patterns,
which are then resolved by organizational actors creating novel, better-fitting control

configurations.

The strong holistic approach of organizational control reflects the configurational perspective
particularly in respect to three assumptions. Firstly, control systems are best depicted as
multidimensional constellations of various control elements (Misangyi et al., 2017) that need to be
balanced to be effective in the context of any outcome variable of interest (Cardinal et al., 2017).
Secondly, control elements are not enacted separately in organizations, but as an aligned set of
interdependent attributes (Miller, 1987; Misangyi et al., 2017). Thirdly, the emerging control
configurations can occur in a nonlinear, asymmetric and equifinal way. Nonlinearity manifests in
a way that makes certain combinations of control elements synergistic, whereas others might be
“toxic combinations” (see Kepes & Delery, 2007). Equifinality means that different combinations
of control elements might lead to the same result. Finally, for some configurations, the absence of
certain control elements (or their inverse relations) might be important, and consequently
configurational theory allows for asymmetry. Thus, a strong holistic approach towards
organizational control configurations appears to be well suited to capturing the manifold design
options enabled by datafication technologies for organizational control. This approach enables the

analysis of effective organizational control as a complex composite, enacted and modified by
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organizational actors in the context of an ambiguous and fluid environment, which is a

characteristic of contemporary organizations (Cardinal et al., 2017: 571; Dougherty, 2016).

RESEARCH DESIGN AND PROCESS

Research Design

Our goal is to develop an empirically-grounded framework to analyze how datafication
technologies expand or alter effective organizational control configurations. To this end, we find
an exploratory approach warranted. Empirically, there have been relatively few attempts, so far,
to capture organizational control in a strong holistic sense (see Bedford & Malmi, 2015; Cardinal
et al., 2018; Sandelin, 2008), none of which have been targeted at including datafication controls.
This allows us to identify, collect, categorize and specify the dimensions and elements pertinent
to datafication technology controls, in order to suggest how existing and future DTCCs can be
composed.

Also, our research design has to account for three distinct phenomenological properties of
datafication controls. Firstly, the empirical phenomenon is complex and multidimensional,
exhibiting properties that are typically hard to quantify. This calls for an exploratory research
design based on data triangulation from multiple sources and perspectives. Secondly, the empirical
phenomenon is changing quickly. New datafication technologies with additional features are
constantly emerging, and many additional usages are “discovered” by controllers only after the
technologies have been explored in companies. Consequently, to describe possible control
elements and barely-emerged configurations, we need a method that would allow for the mapping
of future options or for “inventive engineering” (Arciszewski, 2018). Thirdly, the “datafication
technology market” is characterized by a large number of rapidly-growing, heterogenous market

participants. Various, and often rival, perspectives concerning the empirical phenomenon exist.
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An iterative research design can capture such heterogeneous perceptions through back-and-forth
refinements with existing organizational control elements and knowledge about traditional
organizational controls.

Hence, a morphological analysis is well suited to meet these characteristics, as a nonlinear method
for describing complex and multidimensional phenomena, fraught with uncertainty about
evolving, real-world configurations (Ritchey, 2002, 2011, 2012). Zwicky (1969) developed such
a method to investigate the complete set of property combinations for the then-unknown jet and
rocket propulsion systems, and to delineate future development opportunities (Ritchey, 2002).
More recently, morphological analyses have been applied to similar complex, emerging and
nonlinear phenomena in the field of management, for business-model invention and description
(Seidenstricker, Rauch, & Dallasega, 2017; Seidenstricker, Scheuerle, & Linder, 2014), mapping
managerial behavioral strategies in evaluation and decision-making (e.g., Wilding, Sharif, & Irani,
2006) or developing a co-creation framework (Frow, Nenonen, Payne, & Storbacka, 2015). The
goal of a morphological analysis is to construct a morphological box with a parsimonious, two-
dimensional space. This box allows the mapping of all relevant elements. The dimensions and the
specifying elements make up the morphological field, which in our case can describe and analyze
the combinatory logic of DTCCs in the workplace. Therefore, existing and future DTCCs can be
shown, discussed, and explored further in future research, including asymmetric or equifinal

configurations.

Morphological analyses follow the principle of rule-guided iteration (Ritchey, 2011; Turley,
Richardson, & Hansen, 1975). Specific data collection and analysis methods, however, are not
prescribed. Methods applied in morphological analyses in the field of management range from
more deductive approaches, based on literature reviews, to more inductive ones, developed via

iterative discourses among scholars and/or practice experts (Im & Cho, 2013; Seidenstricker et al.,
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2014). In our case, we used the iterative logic of morphological analysis, as we: (1) triangulated
the empirical data with theoretical insights from the literature; and (2) refined the morphological
box in distinct research steps, to incorporate various perspectives (see Linstone & Turoff, 2002).
The resulting morphological box was constructed and refined in a rule-guided and transparent
manner, allowing for its replication, adjustment and extension (Bacharach, 1989; Frow et al.,
2015). In the following, we refer to the morphological box resulting from our morphological

analysis as a “framework” for DTCCs.

Research Process

Our research process comprises three steps, as presented in Figure 1.

Insert Figure 1 about here

The aim of step 1 was to explore and gather data on datafication technology control dimensions
and elements. We based our insights on semi-structured interviews with technological experts.
These interviews followed the rules of a problem-centered interview (Witzel & Reiter, 2012),
starting from the premise that the interviewer is well-informed, but adapts and grows his/her
knowledge through talking with insiders (Witzel & Reiter, 2012: 2). Qualitative content analysis
was used to extract the findings from the interview material via a combination of concept-driven
and data-driven code development (Mayring, 2015). The aim of step 2 was to refine and, if needed,
redefine our framework (control dimensions and control elements) in multiple rounds of
workshops with various scholars, in order to satisfy the scientific criteria of consistency, validity
and parsimony (Meyer, 2007; Ritchey, 2012). Each workshop was centered on specific questions
that emerged from step 1 or were related to scientific quality criteria. The aim of step 3 was to

evaluate our framework for plausibility and relevance. We organized two workshops, discussed it
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with human resources (HR) practitioners, and had them apply a configurational logic to it. Figure
2 gives a substantial overview of how the application of an iterative logic helped us to arrive at
specific datafication control dimensions and elements, starting from initially broad themes. It
further illustrates how we generated and condensed the insights over the three research steps,
indicates what questions were raised at which time points, and shows how we pursued this logic
until no open questions/broad themes remained, leaving only concrete datafication control

dimensions and elements.

Insert Figure 2 about here

DATA-GATHERING AND ANALYSIS

Step 1: Identifying Control Design Options of Datafication Technologies with Experts

Participants. We followed a theoretical sampling strategy to structure our expert interviews
(Eisenhardt & Graebner, 2007: 27). We interviewed technological experts, technology developers,
technology suppliers and sophisticated users to acquire a more specific understanding of the design
and implementation options of datafication technology controls. These experts were working in
companies that can be described as revelatory cases (see also Yin, 2013); that is, they were working
for the “big players” in the field of information and communications technology development,
application or consulting, and in vanguard companies in datafication technology implementation.
In terms of selecting experts inside these companies, we strongly adhered to the criterion of an
expert’s competence and knowledge about the issue being studied, as proposed by Kumar and
colleagues (2016: 1634). In addition, we ensured sufficient professional and hierarchical

variability in our overall expert selection (see Table 1 for an overview of our interview partners).

Insert Table 1 about here
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Data collection. We conducted twenty-six semi-structured, problem-centered interviews,
on site and over six months in 2017. The interviews were carried out in German and English, and
were audio-recorded (duration 30—60 minutes) and subsequently transcribed. Each interview
covered three topics. We: (1) discussed how the experts understood people management and
organizational control in the context of datafication; (2) talked about what tools or applications
they develop, use or sell, what the inherent technologies are able to do, and what the potential
future customization of these technological applications might look like; and (3) asked them how
their products compared to those of their competitors or, for sophisticated users, asked them to

share their past/present user experiences.

Data analysis and results. The interviews were coded via concept- and data-driven code
development (Mayring, 2015). An initial coding frame, using deductively-formed codes from the
control literature, was substantially amended by subsequent inductive coding to challenge and
broaden the original frame (see Kuckartz & Rédiker, 2019). We ensured intercoder reliability by
using a codebook and training procedures, as well as by continuously discussing ambiguous codes
within a transdisciplinary group of six researchers (Kurasaki, 2000). Furthermore, we triangulated
our insights using articles from practitioner journals and the public media on the changing effects
of technology on people management, and organizational control enactment in organizations. A
range of control elements emerged from our expert interviews. Table 2 provides a detailed

summary of the emergent design options (see also the boxes with bulb icons in Figure 2, step 1).

Insert Table 2 about here

In addition, the experts mentioned two further, non-technical themes as important drivers behind

how technology is adopted in companies, for organizational control in particular. We categorized
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them as: (1) normative concerns, relating to business ethics and legal issues; and (2) employee
perceptions, seen as hindering, or sometimes enabling, effective datafication technology
implementation (see dotted circles in Figure 2). For instance, one interviewee from a large,
multinational technology consulting firm noted that his company aimed to “highlight ethical
concerns to ... clients as applicable [and,] at the same timel,] the client decides the shape of the
product. There are conflicting interests in ethics within companies. The workers’ council needs
transparency. At the same time, a recruiter can record data that no one else will potentially ever
know about.” A technology consultant from another multinational company noted about the second
topic: “Keep in mind, if you collect employee data, you collect everything, but the data should not
be used for everything. ... If[,] nowadays, a company works with a[n analytics] tool, it needs to
invest in a supportive corporate culture, in checks and balances|,] as well as in appreciation for
the employees. The implementation of such a tool must be balanced with ‘soft things’; it needs
trust on both sides.” Several additional remarks on normative concerns and employee perceptions
not only highlighted their importance, but also provoked us into designing workshops in step 2

with scholarly experts, in order to explore these themes thoroughly.

Step 2: Redefining and Refining the Framework for Datafication Technology Control

Configurations

Participants. We invited scholarly experts to four workshops to cover additional
perspectives, deepen the themes from step 1, and challenge the consistency, validity and parsimony

of the quality criteria for the newly-developed framework. See Table 3 for an overview.

Insert Table 3 about here
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The first workshop provided a clearer understanding of the normative and regulatory questions
relating to datafication technology controls, and there was discussion on how these insights could
be displayed in the framework. The questions posited were debated with scholars from the areas
of business ethics, macroeconomics, strategic management and employment/data-protection law.
The second workshop focused on the relationship between organizational control and employee
perceptions, such as trust, motivation and acceptance, which were discussed by experts from the
fields of trust theory, employee motivation, HR practices and performance monitoring. The third
workshop emphasized the construction of the framework, helped by experts in research methods
relating to framework building (i.e., typologies, taxonomies, morphological analysis methods). We
asked them to scrutinize how the emerging framework fulfilled the criteria of consistency and
parsimony. Finally, a fourth workshop focused on the framework’s validity with regard to
configurational control theory, from the perspectives of two renowned scholars in the field

(Cardinal et al., 2010).

Data collection. We gathered all the data in the same manner. After presenting the evolving
framework in a deliberately engaging manner, so as to signal our openness to new perspectives,
we allowed the participants to discuss it, raise questions and/or add further insights on possible
novel design options (see Glidser & Laudel, 2009). For each workshop, we made a memory
protocol, taking photos of flipcharts or similar documents produced during the discussion. After
each workshop, two of the authors discussed what was learned, and adjusted the framework
accordingly. Subsequently, the framework was discussed again with at least one expert from the

workshop, either via phone or e-mail, to check its plausibility.

Data analysis and results. In line with the seven-step approach of Spiggle (1994), the

workshop insights were (a) categorized, (b) abstracted, (c) compared, (d) dimensionalized, ()
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integrated, (f) refuted and (g) iterated (see also Frow et al., 2015: 469). Figure 2 illustrates this
procedure, with gear icons highlighting the ways in which former control dimensions or elements
were altered; the bulb icons indicate novel insights. During the entire process, but particularly in
workshops 3 and 4, the quality criteria for the categorizations were salient. Consistency was
assessed by examining whether combinations of control dimensions and elements could coexist
and made sense from logical, empirical and practical standpoints (Ritchey, 2011: 14). We
accounted for validity (Meyer, 2007: 28) by assessing the rigor of the framework using
configurational control theory and eradicating ambiguity in the definitions and categorization
criteria. Finally, parsimony/simplicity relates to the fact that our framework had to include the
fewest, most relevant dimensions in a comprehensible and easy-to-apply manner.

Additional datafication technology control dimensions and elements emerged during each
workshop. As a result of workshop 1, we relabeled several dimensions and elements, as the
scholars pointed out that any control configuration has to adapt a system’s property perspective.
Ethical and legal considerations resulted in three new dimensions. First, the possibility for
employees to opt out was perceived to be important across disciplines. Second, the question of
data visibility and comparison was raised by the legal scholars. “Volume of Data” emerged as a
third dimension. As a result of workshop 2, we additionally reviewed the literature on electronic
performance monitoring, as the workshop participants argued it held insights into the effects of
monitoring practices on employee attitudes, although being narrow in scope (see Table 4). Also,
some of the behavior-oriented researchers drew analogies to enabling and coercive control (Alder
& Borys, 1996) and the findings from HR practice research (e.g., Sapegina & Weibel, 2017). As
a result, some control elements were added (such as “Function Creep” and “Non-job-related
Behavior Control”) and further control dimensions emerged (“Control Scope,” “Openness for

Employee Participation,” “Target of Control”).
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Insert Table 4 about here

Workshop 3 was held to ensure the consistency of the framework and to discursively revisit the
marginal utility and relevance (parsimony) of each dimension and element. As a consequence, we
changed the dimension “Data Sources” from the two elements “Digital Sources” and “Digital and
Physical Sources” to “Structured Data Sources” and “Unstructured Data Sources.” In addition, the
dimension “Volume of Data” was eliminated (indicated by a cross in Figure 2), as this
characteristic of datafication technology control would become visible merely by mapping the
various control configurations in our framework. Workshop 4 led to a critical revisiting of our
framework, resulting in the additional dimension “Target of Control” and the additional control

element “Opt-in Options Possible.”

Step 3: Evaluating and Validating the Datafication Technology Control Configuration

Framework

Participants. Twelve HR practitioners were invited to the first workshop, selected based
on their ability to judge the framework from a user perspective. Workshop 2 was hosted jointly
with a vanguard technology company, not included in step 1, and was attended by eight
practitioners. All HR practitioners held senior management positions that included both HR/people

management analytics and/or HR performance management processes.

Data collection. We gathered data in the same manner for both workshops. The plausibility
of our framework was evaluated in two ways. We first introduced some representative use cases
found in the press as a conversation starter, reading and discussing the implications of these choices
of management. Then, we asked the practitioners to apply a configurational logic to the framework;

that is, they had to draw “lines” through the framework prototype to describe the DTCCs outlined
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in those representative cases. Second, we asked them to think about use cases that best reflected
their organizational reality. We repeated the procedure to inquire whether the configurations in the
framework represented their organizational reality well, whether the configurations made sense
from an application perspective, or if any logical or empirical inconsistencies remained.
Disagreements, conceptual ambiguities and vagueness of the assignments were resolved
discursively in the plenary session. Similarly to step 2, we made a memory protocol and took

photos of the drawn configurations.

Data analysis and results. The scripts used in the workshops, and the full set of questions
used for the discursive validation, are depicted in Table 5. The framework was perceived as a
practical and genuine representation of the attendees’ organizational reality. The HR practitioners,
however, proposed minor adjustments to the wording, and simplified one of the dimensions by

splitting it into two (“Reference Group” was separated from “Data Visibility”).

Insert Table 5 about here

RESULTS

In the following, we present the resultant DTCC framework, with its final set of dimensions and
specifying elements. To illustrate how the framework can contribute to the analysis of real-world

phenomena, we apply two exemplary-use cases to the finalized version.

Framework on Datafication Technology Control Configurations

As a result of our morphological analysis, the framework is represented as a morphological box

composed of eleven DTCC design dimensions and thirty-six datafication technology control
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elements that further specify the dimensions. Each dimension contains two to six elements (thirty-
six in total; see Figure 3). Morphological analysis is built on distinct, rather than continuous,
categories. For instance, the dimension “Control Timing” can be specified by two distinct elements
— before or after signing the employment contract. They are different in the sense that they are
distinguishable from each other by their unique role in technology-assisted organizational control;
however, the morphological approach also facilitates the concurrent existence of multiple
elements. For example, an organizational control system composed of distinct singular control
practices can comprise a set of different dimension/element combinations at the same time. Thus,
for instance, an organization could monitor employees before and after they sign a contract with

the company.

Overall, one possible configuration of one element per dimension represents one DTCC tool (i.e.,
one morphotype). All possible element configurations result in multiple morphotypes (i.e.,
configurations). These morphotypes can be interpreted as design features for describing and
conceptualizing a system of DTCC inside an organization. This configurational logic, with a
special emphasis on the overall DTCC system, resonates with scholarly advancements on strong
holistic control systems (Cardinal et al., 2017) from both a theoretical and empirical perspective.

In the following, we sketch the conceptual body and defining categories for each dimension.

Insert Figure 3 about here

(1) Control timing. The first defining feature of our DTCC framework is whether
organizational control is executed (a) before or (b) after employees have signed an employment
contract. Before-contract control can be summarized as all procedures applied to (actively) source,

screen and select participants in a directed, and also undirected, manner. After-contract controls
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are procedures that seek to align employee and organizational goals. The traditional organizational
control literature has not clearly distinguished control timing, albeit the input control has always
been separated from the behavior/process and output control (e.g., Eisenhardt, 1985). However,
input control has often been used as an umbrella term for several control practices, such as
selection, training and socialization, with very different timing dimensions (Snell, 1992), which in
itself has seldom been analyzed in depth. To further differentiate control, timing could be useful
because it potentially impacts privacy and its perception. For instance, data collected in the
selection process could cover more intimate and personal moments than data collected in the
workplace, particularly if social media is scanned. Privacy issues, however (and according to the
electronic monitoring literature), could strongly influence employee acceptance of DTCCs (Grant
& Higgins, 1989, 1991). Moreover, our experts highlighted that technologies for targeting job
candidates before the employment relationship begins are increasingly in demand. Active
sourcing, matching organizational profiles with (externally-purchased) individual profiles, in
combination with the use of scanning applications, automated letter analysis and hiring robots, are

accelerating in practice.

(2) Target of control. This dimension addresses the question of control targets. Here, we
follow the traditional distinction of the organizational control literature between (a) input, (b)
process/behavior and (c¢) output/performance. Additionally, our analysis revealed (d) norms as a
target of datafication technology control. Input control seeks to measure employees’ abilities, skills
and attitudes, matching them to companies, jobs, teams or project demands. Note, however, that
input control, defined in this way, can be timed before or after an employee has signed a contract.
Input control can be technically assisted by automatic mood/sentiment analyses or by competence-

management/active-sourcing software. Process/behavior control seeks to align employee
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behaviors with prescribed procedures and behavioral patterns, enabled by software and tracking
devices that match defined processes with employee behavior (e.g., fraud analytics, compliance
software apps, geo-localization tracking, camera surveillance, facial recognition).
Output/performance control seeks to match employee outputs with performance targets, and is
technologically enabled by feedback apps, people-management dashboards and technologies that
track goal accomplishment to promote learning and motivation.

Finally, datafication technologies enable the control of norms in the workplace in order to align
employee values with corporate values, and to create strong norms of company-preferred behavior
(e.g., sentiment analyses that highlight client advisors’ feelings and attitudes in consulting
situations, which can be matched to predefined standards of smile authenticity). Soon, automated
learning and Al solutions will play an even greater role in controlling norms by enabling value
alignment via some form of mind control or by mimicking peer pressure. For example, some
devices have already been developed that are loosely termed “brain-hacks,” which direct the brain

in some — at present, clumsy — sense (see Meckel, 2018).

(3) Control scope. Traditional configurational control theory distinguishes between formal
and informal control, and views both as constitutive of an organizational control system (Cardinal
et al., 2017); however, our experts argued that the distinction between formal and informal control
is partly artificial and arbitrary, regarding datafication technologies, because all technology-
assisted types of controls are formally coded, and hence would fall into the realm of formal control.
This distinction still needs to be accounted for, however. We argue that the use of datafication
technologies allows for the monitoring and evaluation of employee behaviors and attitudes beyond

the traditional reach of supervisors (i.e., areas formerly limited to the realm of informal control).
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Hence, we suggest that the reach of control into areas that are hard to quantify, and those formerly

considered private, is another important dimension of our DTCC.

“Control Scope” can be divided into three categories based on whether employee-related
information is generated: (1) on the premises and in relation to task performance; (2) on the
premises and in relation to contextual performance; or (3) off the premises. Task-performance-
related data on the premises is enabled by a myriad of technologies, most of which have been
discussed in the electronic performance-management literature (Aiello & Kolb, 1995; DeTienne,
1993). Contextual-performance-related data — that is, data quantifying the extra-role behaviors of
employees — can be based on Al-team-designed applications, in which emphasis is put on
cooperative team climates, engagement or caring behaviors (e.g., Google’s OXYGEN program).
Furthermore, several datafication technologies capture off-the-premises employee data; for
instance, via matching the competency model requirements with leisure time content from

Facebook posts or WhatsApp messages.

(4) Data sources. Our analysis reveals that DTCCs can be based on either (a) structured
data sources that relate to data to which the meaning of information is already attached via
predefined “write-in” spaces, or (b) unstructured data sources in which no predefined meaning is
attached. For instance, Starmind is a technology solution based on Al-supported algorithms that
claim to be able to identify organizational experts on any subject matter, and connect them with
the employees who need access to previously-undocumented company knowledge. This
knowledge is built on structured and mainly unstructured data sources. In this example, the tapping
of unstructured data is enabled by IBM WATSON pattern-recognition software, in which company
e-mail is checked for word stems, indicating not only the content of problem-solving activities,

but also depicting networks such as “who asks whom for what at which time point.”
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(5) Openness for employee participation. The framework displays whether DTCCs allow
employees to participate in the control process by design. The relevance of this design feature for
employee acceptance is emphasized both in the electronic performance-monitoring literature
(Alder, 2001), and also by the distinction of enabling and coercive controls (Adler & Borys, 1996).
Our experts suggested differentiating between highly-participatory and little to non-participatory
elements in the design of organizational control practices. For instance, cloud-based open-data
applications, such as instant feedback applications, allow employees a greater variety of
participation. Here, employees can evaluate predetermined content, and express their opinions via
open-ended-question formats, possibly contributing additional data input. At the same time,
possibilities for employee participation might be reduced when employees are limited in their

scope of choice for feedback content.

(6) Possibility for employees to opt out. Another important dimension is whether there is
(a) a possibility to voluntarily opt in to the system, (b) a possibility to opt-out from an otherwise
default system, or (c) no choice but to accept it. This distinction is strongly influenced by
discussions with our technical experts (in step 1) and practitioners (in step 3), who all pointed
towards differing legal backgrounds. Some countries are stricter in protecting employee data,
demanding that companies actively ask employees whether they are willing to participate (scenario
a). Examples include getting employees’ consent to RFID implants to allow them to access copy
machines and coffee facilities, or their voluntary use of “smartwatches” in corporate health
programs. Here, the voluntary opt-in option is chosen — it is neither expected that all employees
participate, nor is it forced upon them. Other legal frameworks operate on the principle that opting
in is the default situation, although employees have the possibility to opt out (scenario b).

Examples include mobile phone applications that enable knowledge-sharing behavior via the geo-
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tracking of employees, with the choice of disabling the tracking function or the smartphone itself.
Finally, some industry regulations (e.g., those of banks) require the systematic monitoring of
employees’ data to prevent liability claims, often not allowing for opting out until the employment

relationship has been terminated (scenario c).

(7) Transparency. Our results suggest that DTCCs may convey different degrees of
“Transparency” on how precisely employees are informed about what is and what is not controlled.
Generally, a DTCC system may (a) disclose all information on how the system operates and which
control features are used in which places, or (b) not disclose any information on its modus
operandi. The insights from the expert interviews point to a third category, however — (c) the
functionality of technologically-assisted control systems can evolve, often quickly, and thus
produces what has also been termed “function creep,” — in the sense that novel control
opportunities emerge, but are not communicated to employees (Ball, 2010). For instance, some
companies support a healthy employee lifestyle by introducing the voluntary use of Fitbits,
particularly in private security and military contexts. If an employee wears one of these all day, it
can measure all kinds of physical activity, including moments of intimacy and/or geographical
location, which might not be job-related. Some organizations might be tempted to use this data for

purposes other than those explicitly outlined.

(8) Granularity to which inference is possible. DTCCs also differ regarding the
granularity to which inference is possible. Our experts highlighted the importance of this
dimension, since datafication technologies enable managers to make a range of inferences at
various levels. Technically, the analysis of the data is targeted towards the following three possible
inference levels: (1) employee level; (2) team/division level only; or (3) company level only. For

instance, engagement surveys are anonymous when paper-based, but if they are conducted online,
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managers might be able to obtain the IP address or geolocation and identify the employee. Data
being available in a much more granular and complex format allows for more individual-targeted
insights. Thus, in theory, organizations could obtain deep insights into areas of an employee’s life,
as well as their psychological disposition. The negative effects of such potential pervasiveness
have been highlighted by the electronic performance-monitoring literature, which has
demonstrated that performance monitoring perceived as less pervasive has higher employee
acceptance than one perceived as quite intrusive (e.g., Bain & Taylor, 2000; Stone & Kotch, 1989).
In practice, certain safeguards can stop managers from doing this. Such safeguards often stem from
legal frameworks, or are inspired by ethical considerations in line with a corporation’s values and

norms. Still, it is important to distinguish the level of granularity to which data is collected.

(9) Analytical capacity. This capacity mirrors a decisive feature for distinguishing DTCCs
from traditional organizational control. Datafication technologies not only monitor employees, but
also evaluate and model the collected data, even to the degree that the technology suggests novel
organizational goals based on the data analysis. Three categories of “Analytical Capacity” can be
distinguished — descriptive, predictive and prescriptive. Descriptive analysis offers a description
of the status quo. It ties information together for more fact-based decision-making; for instance, in
the form of performance scores and key performance indicators. Predictive analysis enables the
forecasting of future employee behavior and performance, based on the likelihood of an outcome
occurring if relevant predictors are considered. This type of analysis is often depicted as an early-
warning system. Finally, prescriptive analysis proposes scenario-based estimations of the
probability of an outcome, and recommends different courses of action. Prescriptive analytics
techniques differ from predictive ones by their learning capacity; that is, they can improve,
providing more precise estimations and evaluations each time they are applied (Davenport, 2013;

Krumeich, Werth, & Loos, 2016). Controls, which rely on prescriptive analysis, can automate the
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goal-setting process, to a certain extent, and may impact the definition of organizational goals. For
instance, some US and Japanese companies are said to employ “robots as bosses” where algorithms
independently set and adjust goals, with a manager only being consulted when legal or ethical

issues arise (Hitachi, 2015; Hongo, 2015).

(10) Reference group. This describes the reference point(s) collected data is compared to
and inference is based on. Relying on insights from our expert interviews, we propose splitting
this dimension of the comparison of employees into the following categories: (1) with oneself over
time; (2) with peers in the team; (3) with peers in other teams; (4) with all employees in the
organization; and (5) with standardized employees, in the sense of organizational and industry
standards/benchmarks. In particular, this mirrors the discussion on the effect of competition. A
comparison of employees with themselves, over time or against abstract industry benchmarks, is
likely to be learning-related and to induce playful, gaming-oriented competition. On the other
hand, a comparison with peers inside the team or across the whole organization, or between teams,
might evoke quite different, and potentially more harmful, competition (Sapegina & Weibel, 2017:

718).

(11) Data visibility. This refers to the question of who can access and evaluate the collected
data. Some technical experts saw this as an important differentiation option for their products,
some insisted that the collected data should only be available to employees, and others suggested
that it could be shared company-wide. The electronic performance-monitoring literature has also
argued that data access is important for ascertaining employee reactions to monitoring (Aiello &
Kolb, 1995). Here, we distinguish six dimensions: (1) analyzed employees; (2) the line manager;
(3) the HR department; (4) expert committees; (5) open-data company access; and (6) open-data

third-party access. These categories mirror the central notion of Bernstein’s (2017) argument on

Page 28 of 67



Page 29 of 67

oNOYTULT D WN =

Academy of Management Discoveries

29

transparency versus privacy. He shows that different levels of data visibility are linked to different
levels of control effectiveness (2017: 244). Hence, differentiation is important for subsequent

testing of the effects of different degrees of data visibility on the effectiveness of DTCCs.

Datafication Technology Control Configurations: Two Exemplary Cases

Control configurations are made visible by selecting default options for a datafication technology
tool, hence by “drawing lines” through the framework. Similarly to the validation workshops in
research step 3, we use two cases that are well documented in the literature to help us understand
DTCCs in an exemplary fashion. Figure 4 illustrates the application of the framework via a graphic
visualization, with ORION at United Parcel Service (UPS; solid line) and Starmind at Company

Alpha (dotted line) appearing as DTCC:s.

Insert Figure 4 about here

(1) ORION at UPS. Since 2010, UPS has developed and implemented an intelligent
navigation technology called ORION (On-Road Integrated Optimization and Navigation), which
is applied as a datafication tool for organizational control. ORION is based on a combination of
sensors, GPS tracking and intelligent data processing, which aims to optimize the routing of parcel
delivery vehicles (Konrad, 2013). It has been touted as saving 8.5 million gallons of fuel and
reducing CO, emissions by 85,000 metric tons annually, as well as streamlining package delivery
options in general (see Holland, Levis, Nuggehalli, Santilli, & Winters, 2017: 12). ORION is said
to be linked to the performance management of individual employees (Bruder, 2015). UPS is
aiming to optimize employees’ stops per on-road hour, a key measurement ready to be linked with
some of the sensors used for ORION, but critics suggest that handling packages at UPS feels like

living in a panopticon (Bruder, 2015; Zax, 2013).
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We can now delineate how the use of ORION configures one aspect of UPS’s organizational
control. The control takes place after the contract has been signed. It is targeted at employee
outputs, but it can easily be used to monitor employee behaviors. For instance, critics claim that
“too many toilet breaks” would lead to an employee’s negative evaluation by their employer
(Bruder, 2015; Zax, 2013). As this example highlights, the control scope reaches beyond task
behavior/performance, and the data is unstructured. Employee participation is low, but the system
is pitched to make better routing decisions than those made by drivers, and thus participation would
undermine this target. There are no clear opt-out possibilities when an employee drives a UPS
delivery truck (Holland et al., 2017; Zax, 2013). It is difficult to judge the system’s transparency
or whether the employee has the opportunity to consent. It appears that some options are still being
developed, and thus a function creep on what is done with the data seems possible. The granularity
of inference is on the individual employee level. The system is based on prescriptive analytics, as
optimized routes are suggested to the drivers as a preferred option; for example, dependent on the
likelihood of traffic jams (Holland et al., 2017). We have no information on the reference group
chosen for some of the system features. It seems possible that stops per on-road hour are used for
rankings, so the reference group would be other drivers. Indeed, one article has suggested that line
managers not only have access to the data (next to the routing optimizers and HR), but also “post

printouts of driver data every day” (Bruder, 2015).

(2) Starmind at Company Alpha.! Alpha, a large Swiss company, has been implementing
Starmind’s Al software for knowledge management purposes. This software is connected to

employees’ computers and the company’s intranet. It analyzes, verbatim, in-house e-mails in real-

! This example was originally brought up in a workshop, and is also based on our confidential case-study research
(not part of this study).
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time and tracks information on who asks whom, why and how often. The software development
company argues that Starmind is very efficient in managing distributed employee knowledge,
assisting companies in bridging organizational silos and enabling organizational learning in
general (Starmind, 2019a). In addition, answers are validated and scored by an Al algorithm
(Starmind, 2019a). Starmind’s self-learning software also generates scores for each user,
dependent on how often a user communicates with other people or how “well” an employee
performs in answering the questions posed to them. Furthermore, this score might also be used to
incentivize knowledge-sharing (Starmind, 2019b) and, relatedly, trigger fuzzy-tasking behavior
(Roberts, 2010).

Based on how Alpha uses Starmind, the following configuration can be depicted. Control activities
take place after the formal beginning of the employment contract, targeting processes/behaviors
(i.e., who asks whom?) as well as outputs. As the software analyzes in-house e-mail content and
tracks information on who asks whom, why and how often, Starmind’s scope comprises task
performance and contextual performance. The data is unstructured as e-mail traffic, and questions
and answers are analyzed and saved as they are processed by employees. The system allows for
high employee participation regarding how to use the system; however, all employees have to
participate because there are no clear opt-out functions available. The system’s transparency is
limited, as the employees do not seem to understand how their score is computed. The granularity
of inference is high because scores are calculated for each employee individually. The system is
mainly based on descriptive analytics of social capital and knowledge-sharing behavior, but also
allows for predictive analytics. For instance, Starmind identifies who should interact more with
whom and who has the highest probability of solving a particular problem. There are at least two

reference groups for comparing data — all other employees in the company and industry standards.
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Finally, Starmind rating scores are visible to HR managers as well as expert committees, whereas

“being an expert” tags are visible to all company members.

DISCUSSION
The goal of this paper was to explore and map how datafication technologies expand, transform or
even disrupt traditional organizational control regimes. To do this, we developed a framework
based on a morphological analysis. The research steps were designed to cater to both empirical
rigor and practical relevance. The resulting framework opens a broad array of possibilities of how
control practices can be combined, balanced, changed and enacted to adjust to the specific needs
of organizations. In the following, we highlight “what is new, if anything?” when it comes to
DTCCs. We then delineate novel questions inspired by our research, and seek to define a future
research agenda on datafication technology control. Finally, we discuss what particular challenges

datafication technology controls generate for practical application.

What is New with Datafication Technology Control Configurations, if Anything?

Our first aim was to describe the novel phenomenon of datafication and its impact on
organizational control in a coherent and structured way. We employed a morphological analysis
to create a unified picture of an emerging phenomenon. A phenomenon, which, at present, is
contested, with each of our experts interviewed, the literature reviewed and the scholars scrutinized
coming up with a different picture of what DTCCs look like. Thus, our framework is, to our
knowledge, the first that seeks to systematically integrate insights from datafication technology
controls across research and practice-knowledge domains in a systematic, phenomenon-driven
fashion. To this end, we had to further develop the rule-guided iteration doctrine (which is only

vaguely defined by morphological analysts) in a way that reflects our field of interest, which is

Page 32 of 67



Page 33 of 67

oNOYTULT D WN =

Academy of Management Discoveries

33

characterized by rapidly-emerging datafication technology options, deep and long-standing
knowledge from a variety of disciplinary fields, and a lack of communication among these
different perspectives. During our expert interviews, the interviewees were very clear and
knowledgeable when discussing their insights about the phenomenon; however, glaring blind spots
remained when it came to reflecting upon key aspects outside their work portfolios. The research-
design-driven, stepwise development of the DTCC framework (i.e., the morphological box), by
building and enlarging our knowledge base, has served the purpose of moving us beyond the
“limited selection of control mechanisms” (Cardinal et al., 2018: 581) discussed in the field of
control research? and, at the same time, has integrated various disciplines and bases of knowledge

concerning datafication technologies.

Our framework integrates these diverse perspectives, which can best be illustrated using examples.
For instance, we captured how the dimension “transparency”, (i.e., employees’ knowledge of the
control system) changed during our morphological analysis. The technical experts regarded such
knowledge as a design-based feature of the system in a binary “present/not present” fashion. So
did the scholars from the field of organizational control and those with a more micro-level
perspective. Contrary to this, however, the monitoring/surveillance literature treated transparency
as emerging and fluid (e.g., McNall & Roch, 2009; Zweig & Webster, 2002). Similarly, the
development of a technology that allows expanding functionalities that are often not foreseeable
from the outset can only be captured by a further design option — “function creep”, that now

constitutes an important element of our DTCCs framework.

2 For a better understanding, please refer to Figure 2 to see how our insights developed across domains of
knowledge, as indicated by the bulb, gear and cross icons.
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Another key element — namely, whether employees can opt-out from the system — emerged from
normative concerns raised by the technology experts. In addition, the legal experts consulted later
made it clear that datafication control technologies need to explicitly provide for an opt-out
dimension because this is required by the major regulatory frameworks, such as the European
General Data Protection Regulation (REGULATION (EU) 2016/679; Bhave, Teo, & Dalal, 2020).
Also, the more micro-oriented scholars built on these requirements, suggesting that an opt-in
possibility might be an even better implementation for making sure that employees voluntarily

give their consent.

Our second aim was to answer how datafication technologies change the emphasis, expand and
transform traditional organizational control elements (see Bernstein, 2017). We found that
datafication technologies clearly change the emphasis of what elements of organizational control
have to be analyzed more thoroughly. More specifically, Cardinal and co-authors (2017: 578)
stressed that input control has been relatively neglected in previous research. This stands in stark
contrast to what the interviewed technology suppliers considered to be a growing and strong
market, since they explained that “technologies that target the control of job candidates before
their employment [have] witnessed an increasing demand.” Also, the ability of datafication
controls to analyze unstructured data outside the workplace, and to form predictions about future
behaviors based on this data, clearly shows that we need to focus on the element of formal input

control more strongly in our future research (e.g., Cascio & Montealegre, 2016).

Another key finding was that datafication technologies expand organizational control. Additional
and emerging control characteristics need to be balanced in order to establish a context-sensitive,
effective control in the light of technological innovation. For instance, legal frameworks differ,

and opt-out functions and degrees of data granularity need to be adapted accordingly (Weber,
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2013). Furthermore, design features of datafication control systems, such as the degree of
participation, control timing and the transparency of controls, might become more important for
some effectiveness-outcome criteria of organizational control (e.g., Bain & Taylor, 2000; Stanton,
2000a). In addition, the limits of organizational control might have to be readjusted. Many experts
highlighted the increased ability to monitor what employees do, but technology will enable sense-
making and action delineation from data patterns that previously needed to be interpreted by
human beings. One expert highlighted how the combination of “virtual” traces and “real life”,
physical traces expands the reach of control: “In the past, one could only make a digital
comparison of collaboration. Nowadays, you can combine that with a physical component.” Yet
none of the experts seemed to believe that limitless control is currently possible and/or desirable.
Bearing in mind the increasing criticism of “surveillance capitalism” (Zuboff, 2019) mapping the

new limits will be an important future task for control scholars.

With ongoing innovation, emerging technologies also have the potential to transform or even to
disrupt organizational control. We suggest two areas likely for this to happen: First, technology
might make informal control obsolete. Datafication technologies permit to monitor almost
everything from behaviors to attitudes, norm obeyance and emotions, and these control insights
can be shared. In turn, the generated data can form the basis of organizational learning, defining
of goals and standards, and the disciplining of employees. This leaves little room or necessity for
informal control. Some technological advancements may even change human habits and norms,
ranging from simple nudging to stimulate desired behavior (Ariely, 2017) to measuring alterations
in the human brain (Meckel, 2018). Hence, norm alignment, a former core feature of informal
control, might be carried out in a completely different manner. Second, the technologies studied
can describe situations, draw inferences and prescribe novel ways of action, as well as generating

new goals. Consequently, even the definition of the organizational goals might become part of the
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organizational control system. Control results might be automatically translated into
organizational goals without human oversight. As a result, datafication technology control might
alter the tasks of organizational leaders. Perhaps leadership could become equally subject to
automation. This sparks important questions in the field of employment law (Prassl, 2018, 2019),
but also calls for further research in the field of leadership. Hence, from the perspective of
organizational control, both these developments — the diminishing importance of informal control
as well as the automation of leadership functions — raise the question of whether we should better
reconceptualize organizational control as control in organizations. It is becoming increasingly

opaque who is controlling whom through the sophisticated use of technologies.

Future Theorizing and Future Research

We suggest that our framework lends itself to the future theorizing of control theory and empirical
research drawing on qualitative comparative analysis (QCA; Ragin, 2008). As a first step, to
generate testable propositions, future research must theorize more specifically how and why
DTTCs are linked to which particular outcomes. In this section, we demonstrate how testable
models could be delineated from the framework, using one possible outcome criterion as an
example. Namely, we will discuss how DTCCs are linked to positive employee perceptions. With
this effectiveness criterion in mind, we first show how the tenets of holistic control theory can be
further developed. We then examine more “futuristic” areas of research, inspired by our
framework, as well as adaptation patterns of datafication technology controls. Finally, we briefly

introduce what an empirical investigation of effective DTCCs could look like.

Delineating configurations. Strong holistic control theory “investigates how combinations
of control mechanisms affect organizational processes and effectiveness” (Cardinal et al., 2010:

131). Thus, the interplay between different dimensions and complementarities of combinations are
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of dedicated interest. On one hand, our framework could be systematically used to predict “deadly
combinations” concerning positive employee perceptions. The literature on electronic
performance-monitoring can serve as a springboard, as it has examined how particular design
features contribute to employees’ negative perceptions of electronic control. Potentially, low levels
of employee participation and extensive monitoring of non-job-related behaviors could create
deadly combinations with other control dimensions/elements that affect employee perceptions
negatively (Spitzmiiller & Stanton, 2006); for instance, arguing that low employee participation
exerts a negative influence, independently of how well other design features of the control

configuration are chosen.

On the other hand, future studies could juxtapose certain configurations (see the comparison
between ORION and Starmind) to study the complementarities of specific control systems.
Datafication technology control “archetypes” could be constructed, for instance, by differentiating
novel coercive technology control systems from enabling ones (see Cardinal et al., 2017: 583). In
general, research has shown that control systems are perceived to be enabling if employees feel
that such systems assist them in their daily work, leave leeway to adapt when needed and enhance
learning opportunities, while allowing some form of self-determination (Alder & Borys, 1996;
Sitkin, Sutcliffe, & Schroeder, 1994; Weibel & Six, 2013). In contrast, coercive control systems
are taken as a signal of distrust, being perceived as rigid and impractical, and seemingly prioritizing
compliance over learning (Alder & Borys, 1996; Costa & Bijlsma-Frankema, 2007; DeHart-Davis,
2008). Hence, enabling control systems should correlate positively with perceptions of utility, user
acceptance and employee trust in the organization (or in the controller). We propose that such
positive perceptions are closely linked to a coherent interplay of the whole configuration of a
datafication control model. The ORION case could be viewed as a typical coercive configuration

of datafication technology control. Its “low participation” combined with “function creep” and
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“data visibility for HR and supervisors” might have a complementary effect on employee
perceptions of coerciveness. Employees might initially be told that the system is used for reducing
the company’s carbon footprint. If they subsequently discover that it is used for strict monitoring

and evaluation purposes, this could result in a negative spiral of low trust or distrust.

Dynamics of datafication technology controls. The effective balancing of control elements
is likely to change over time, irrespective of the chosen outcome variable. We believe that one
particular self-reinforcing driver is salient — an illusion of control through tracking technology
(Neff & Nafus, 2016). There is a strong narrative of a strong belief in technology, which would
rid us of human bias and allow us to control aspects that humans are unable to control due to a lack
of expertise (Finlay, 2014; Leicht-Deobald et al., 2019; Strauss, Kristandl, & Quinn, 2015). Self-
tracking technologies promise the possibility of tracking and categorizing each essential aspect of
human action and social interaction (Neff & Nafus, 2016). This illusion of control is likely fueled
by the black box character of data-processing in models and systems driven by ML and/or Al — a
black box that is difficult to comprehend ex-post, even for technology developers (DeBrusk, 2018;
Pasquale, 2015). This “tech-solutionism” will presumably impact the use and enactment of
datafication technology control in comparison with more traditional forms of control. This belief
might lead to the misleading impression that gaps previously common in organizational control
will be closed through more granular and omnipresent tracking; however, the gaps commonly
acknowledged in control have not been closed, as there is no possibility for their accurate numeric
measurement. This situation is particularly true for social actions. As a result, the growing use of

datafication in organizational control might fail to deliver the desired outcomes.

Adaptation patterns. Our framework serves as a suitable point of departure for addressing
the lack of empirical research into adaptability outcomes, as indicated in the systematic review by

Cardinal and colleagues (2017). The core question to be addressed is: What factors influence
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adaptation patterns in DTCCs? We propose that the use and sophistication of DTCCs are strongly
influenced by organizational (both monetary and technological) and HR resources. Yet given the
already very lively discussions taking place in practice journals, we also believe that ethical
considerations, legal frameworks and organizational stakeholders will massively influence how
DTCCs are enacted. While technological solutions to assist organizational control are rapidly
becoming less costly (Bassi, 2011), significant investments remain, making it likely that large
organizations might not use the full potential of DTCCs. Problems in using DTCCs can stem from
a technical angle; for instance, alignment with the pre-existing infrastructure and platforms. At the
same time, a lack of interest in investing in DTCCs can also derive from a shortage of staff
expertise in information, data and business analysis (Angrave, Charlwood, Kirkpatrick, Lawrence,
& Stuart, 2016). Most strikingly, HR or organizational development departments, well placed to
custom tailor DTCC systems, often neither have enough technical expertise nor a high
technological affinity (Fleming & Artis, 2010). Furthermore, implementing datafication
technology controls is not only a resource and competence issue, but could be greatly hampered
by ethical and/or legal concerns (Hendrickx, 2018). Worker councils, labor unions, civil society
organizations and privacy scholars have highlighted potentially adverse effects on privacy by
increased monitoring in the workplace (boyd & Crawford, 2012; Crawford & Schultz, 2014). At
the same time, investors are starting to pay attention to ethical concerns in the digital realm because

major data scandals have affected the financial performance of several companies.

Testing effective DTCCs. Future research could use our framework to analyze effective
datafication technology configurations via fuzzy-set QCA (fsQCA, see Misangyi et al., 2017,
Ragin, 2008). For instance, researchers could employ our framework as a data-gathering method,
asking technical or HR experts from NASDAQ 100 firms to map their current use of DTCCs in

their organizations. This could then be matched with effectiveness criteria, such as investment
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attractiveness. For instance, financial analysts could be approached to rate a company’s capacity
for product innovation or financial performance. In such a case, a four-value fSQCA could be
applied to determine necessary and sufficient datafication technology control elements, with

regard to investment attractiveness.

Additionally, an agenda for further research might entail more in-depth qualitative research
endeavors for theory building. For instance, multiple case-study research, with a longitudinal
research design, could contribute to a nuanced understanding of how DTCCs relate to salient
employee-level attitudes, such as learning, trust or motivation (e.g., Spitzmiiller & Stanton, 2006;
Zweig & Webster, 2002), in order to be effectively implemented. In a hypothetical scenario,
multiple case-study research could follow the logic of theoretical replication (Eisenhardt, 1989;
Yin, 2018). Initial propositions are derived from deviant cases — so-called “prediction outliers”
(Zott & Huy, 2007) — and then validated using insights from extreme cases (i.e., “model-fit
outliers”) in order to increase their validity and plausibility through constant challenge and
adjustment “extreme” and revelatory insights. Finally, theoretical replication involves the selection
of one or two typical cases for literal replication (Yin, 2018) to promote the external validity of

the emerging theoretical model.

In a similar vein, future research could contribute to DTCC theory by building from a large-N-
based ML perspective (Choudhury, Allen, & Endres, 2018) in order to investigate groups of
businesses applying the same DTCCs and their related outcomes, as well as to establish the
importance of each configurational element or dimension. If researchers could access large-scale
organizational control data to study the emerging patterns from an organizational control system
using datafication technologies, regression analysis could help to establish possible effect sizes
and directions, or researchers could work with random-forest analysis and decision trees. Ideally,

researchers could explore novel and robust patterns in such datasets, allowing them to engage in
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inductive or abductive theory building, based on ML’s identification of novel patterns in
organizational control data. ML methods might be more effective than traditional large-N methods

in illuminating interactions and nonlinear effects.

Limitations and Practical Implications

Inevitably, our research is not without limitations, but these can be used to guide future research.
The DTCC framework emerged from an exploratory research endeavor and, to the best of our
knowledge, it was the first study to perform morphological analysis in the field of organizational
control. As outlined in our methodology, morphological analyses are well suited to “digging deep”
into complex and emerging empirical phenomena, in order to present a multifaceted representation
for their description and analysis; however, and due to its empirical context of depicting
phenomena in emergence, morphological analysis is not best suited to obtaining the most
parsimonious solution. As such, we encourage further applications of our framework to real-world
DTCC architectures, so as to increase the parsimony and strengthen the external validity of our

framework.

Furthermore, our framework has important implications for practitioners, as it may serve as a
powerful management tool. Managers might use our framework to comprehensively map the
current state of the art on tech-based control in their organization. In doing so, managers could
identify and investigate numerous combinations of DTCCs. Our open framework sensitizes
processes of high dynamics to change, and also promotes unexpected interactions between
different control-element configurations. In addition, it might help to structure an organization’s
DTCCs. The framework could increase managers’ awareness of their DTCC architecture.

Managers would be able to evaluate whether their current DTCC architecture complies with the
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company’s strategy and its HR philosophy, and be able to delineate an HR roadmap for designing
customized DTCC systems.

Finally, our framework challenges the role of management in a novel way. As outlined above,
datafication technologies transform organizational control, such that they reduce the domain for
informal control. Hence, and in line with the evidence-based recommendations of Tomczak,
Lanzo, and Aguinis (2018), it may well be that managers will have to give up their established
self-perception of guiding employees’ behaviors toward organizational goals or rethink their
strategies of how to achieve such an outcome. We believe that our framework can transform
leadership tasks in at least three ways. First, managers would have to be more context-sensitive in
the effective balancing of DTCC dimensions. Echoing the work of Cardinal (2001), for a particular
combination of DTCC dimensions to increase desirable work outcomes, such as employee
satisfaction, the employees’ trust in the employer or the increased goal alignment will be heavily
dependent on the context (see Searle et al., 2011). Hence, managers’ ability to “walk the DTCC
tightrope” will be crucial in determining whether a DTCC system turns out effectively; that is,
perceived as either enabling or coercive. Second, our results call for an increase in managers’ care
and empathy because employees’ compliance with the system will be a critical success factor. It
will be up to the manager to anticipate, communicate and evaluate the appropriate degree of
permeation into employees’ (private) lives, even if business needs alternative behaviors to be
adopted. Third, our results indicate that managers will have to develop a basic skillset to enable
them to understand the technical properties of the DTCC system. To put it in a nutshell,
datafication is going to change established modes of organizational control in the workplace. Our
framework is a first step to provide for guided managerial thinking to embrace datafication in

organizational control in a strategic manner for the wellbeing of businesses and their employees.
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Overview of Experts and Types of Companies Participating in the Research

End-user or

Company Financial

Scope of Business

ID g:gf;iiignal Designation / Islégtl;s:l‘y / Developer Performance in bn  Activity (Interviewee
Company USS in 2017 Affiliation)
Multinational group
Advanced Data Analyst & End-User & 90 (revenue) With.a .natic.)nal
T Ar Specialist Hardware/Software Developer subsidiary in
Switzerland
Professorlof Applied & . . 0.097 Swiss compan
12 Future—orle'nted University Developer (financial volume) y
Technologies
I3 Country Consultant HR Telecommunications 147U & 48 (GAAP results) Multinational group
Developer with a national
~ subsidiary in
I4  Collaboration Engineer Telecommunications grel?/eli(s);refc 48 (GAAP results) Switzerland
Head of HR Services Bankineand v
I5 Delivery & Business & End-user 0.331 (net income)
Insurance
Management Swiss company
16 Head of HR Reporting & Banking and End-user 0.331 (net income)
. Insurance
Analytics e
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17

I8

19

110

I11

112

113

114

I15

I16

117

118

119

120

121

122

123

124

125

126

Founder & CEO

Presales Senior Specialist

HR Learning and
Development Manager

Business Intelligence
Consultant

Head of Data & Analytics

Partner, Advisory &
Forensic

HR Analyst

Founder

Key Account Manager

Workforce & Executive
Consulting Partner

Global Director for People
Analytics Solutions

Founder & CEO

HR IS & People
Analytics, HR Center of
Expertise Europe

Data Protection Officer

Talent Manager / Employee
Life Cycle

Talent Manager / Employee
Life Cycle

Analytics and Information
Manager

HR Insight Leader /
Advanced People Analytics

Product Consultant
Pre-sales

Product Consultant
Pre-sales

Management
Consulting

Software
Development

Software
Development

Telecommunications

Management
Consulting

Management
Consulting

Management
Consulting

Management
Consulting

Hardware/Software

Hardware/Software

Hardware/Software

Management
Consulting

Energy &
Automation

Telecommunications

Management
Consulting

Management
Consulting

Management
Consulting

Banking and
Insurance

Hardware/Software

Hardware/Software

Developer

End-user &
Developer

End-user

End-user &
Developer

End-user &
Developer

End-user &
Developer

End-user &
Developer

Developer

Developer

Developer

End-user &
Developer

Developer

End-user

End-user

Developer

Developer

Developer

End-user
Developer

Developer

0 (start-up)

27.5 (total revenue)

27.5 (total revenue)

11.62 (net sales)

26.4 (revenue)

26.4 (revenue)

26.4 (revenue)

0 (start-up)

79.14 (revenue)

79.14 (revenue)

79.14 (revenue)

0 (start-up)

34.3 (revenue)

1.08 (revenue)

14.8 (revenue)

14.8 (revenue)

14.8 (revenue)

915.6 (balance sheet

totals)

0.038 (revenue)

0.038 (revenue)

Multinational group
with a national
subsidiary in
Switzerland

Multinational group
with a national
subsidiary in
Switzerland

Multinational group
with a national
subsidiary in Germany

Multinational group
with a national
subsidiary in the UK

Multinational group
with a national
subsidiary in
Switzerland

Multinational group
with a national
subsidiary in
Switzerland
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TABLE 2

Exemplary Quotes From Semi-Structured Interviews (step 1)

DTCC Dimension DTCC Element

oNOYTULT D WN =

Exemplary Quotes From the Interviews

Before-contract
DTCCs

13 Type of Employment
14 Status

After-contract
DTCCs

“We offer technologies that facilitate a smart search about a person — in particular, online — by indicating necessary information in a
specific way. Our partners, such as Company Alpha, deliver the technology for the automated matching of job candidate profiles with
job requirements in a highly targeted manner. In this way, we identify the most suitable candidates using semi-automated or fully-
automated tech solutions.”

“We are hesitant in Switzerland. We need only a little data, such as the social insurance identification number. The Swiss employee is
“alright” for us. In the U.S., we are more hesitant. As an employer, you are not allowed to know an employee’s age, and there is also
no official retirement age. In Slovakia, the situation is different. At the start of the job, the employee needs to have an eye exam, as our
work requires a lot of computer-based tasks. The labor inspector checks the results regularly. We need to protect our employees’
health.”

Description

23 DTCC Data Analysis
24 Purpose

26 Prediction

31 Likelihood
32 Estimation

“These are standard uses of tools, in my opinion. We aim at structuring all employee data in the company in a proper way, having
everything in one place and being able to start with analytics tools, to make sense of the data. Easy examples would be ‘show me all
employees in the age range of 50 to 60 who earn more than €3.10 and are based in Bonn.” That’s easy. Every Excel tool is capable of
performing this task.”

“Predictive analytics forecast future developments based on past patterns of behavior, and their use is increasing. Previously, most of
the data analysis has been used for retrospective analyses, either structured or unstructured. Now, it’s much more about checking
whether someone is experienced, but might be off track. How do you get the person back on track to avoid this scenario happening in
the future? If you cannot correct the behavior, what would the future scenario look like, based on options indicated by algorithms?”

“Did I get you right, that you can define, for instance, five variables, like summer holidays, airfares and some other things in my
regression model, and then use these data to estimate the absenteeism rate? ...” “Yeah, and then add some skills from the WATSON
technology, then you can estimate that the probability of absenteeism is 30% for that group of employees, based on the relationships
of the variables X, Y, Z from that regression model.”

DTCC Data Sources Digital Sources

“We collect data on how people collaborate. On one hand, we analyze e-mail communications and, on the other hand, we analyze
collaboration between people, based on who edits which files, sends them to whom, and how they are sent around in a company. We
call these ‘document graphs.” We identify how people are connected through the use of files, how these files are edited and how people
communicate about them.”
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“In the past, one could only make a digital comparison of collaboration. Nowadays, you can combine that with a physical component,
and that’s where we are now — actually, on a very, very current project, which is exactly about this topic: integrating the physical
component and seeing where people sit and how people sit together, and how they collaborate, so to speak, in physical space and not
just digital space. And I think this is actually ... an example of an application where you say it is now with different sources, with
different kinds of — uhm — data, and you mix them together and then look at them.”

Individual level

Team level

Organizational Level

“On the HR side, technology offers several layers of analytics. On one hand, we do have access to personal data and development ...
what I can access besides the usual HR data is what we call the ‘My Development Space’ — an interactive cloud-based solution,
including job vacancies, skills, competencies, profiles. This can be connected to a person’s LinkedIn profile. You can design your
profile, and act, based on the platform, to explore opportunities — longer-term, permanent or temporary.”

“We have defined key indicators, and you can relate yourself to a sort of benchmark that shows you how you perform in comparison
to yourself over time, or in comparison to your team and with teams from other regions. You can never disclose information-indicating
data that can be broken down to the individual employee level. My manager sees the score from his team. He can compare his team
with the averages of other teams.”

“These key indicators are clustered in a hierarchical manner, based on the region or country — Switzerland — and then within the region,
by the specific area in which I am anchored within the group of ‘Analytics.” The same logic applies up to the global level.”

On-the-job Data-
gathering

Off-the-job Data-
gathering

“The reports are configured in an easy manner. E-mails are not only analyzed with regard to HR, but also in connection with
compliance. For instance, the company has to intervene if an employee is drafting a bomb threat in an e-mail. The employer and the
Swiss Intelligence Service then receive a notification. There are several compliance levels for self-protection. It requires a reaction
against universal non-compliance, such as URL blocking measures.”

“We have started collecting data with regard to health. An employee receives benefits when he/she is behaving in a more health-
conscious manner. Health tracking is included in our campus agreement, and also applies to food. When you pre-order your food, it is
tracked. The benefit is that you know exactly how many calories you are eating and burning, and how healthy you are. Company Alpha
then also knows exactly what the people eat.”

Full Knowledge

“In essence, it is about personal profiling that you can save. So, when you are working together as a team, and also in agile teams, you
find out pretty quickly that an employee has got this and that profile. So, when I work with somebody with such a profile, I can take
several points into consideration. You can feed the analytics system with additional aspects: work bundles that might come up, specific
questions raised, or where you can add value to the discussion. How can your counterparts get to know you better? Another aspect
would be to have regular check-ins, to give feedback with your manager. In this way, you should be able to demonstrate your strengths
and identify where you added value. In terms of work climate, what did you enjoy doing? What did you not enjoy? It’s about creating
a visible profile of preferences and responding to individual weaknesses and strengths... It allows the construction of correlations
concerning interactions, the use of strengths and so forth... The manager can construct personal profiles through a continuous database,
and only the manager can access this data.”
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“This would fall under the analytics area. But, as I said, I do not think the cyberspace model is as strong as what we are trying in a
physical setting now. When you introduce the physical aspect into it, you know when people leave the office, when they are going
away from their desks. I guess — and I am quite sure about it — it doesn’t know whether I really look at something or whether I have
opened a specific file or whether I just opened an e-mail. I am not quite sure what the system documents, but I know it is probably not
very accurate. That’s what [ know...”

oNOYTULT D WN =

9 Emerging Themes

Exemplary Quotes From the Interviews

15 Normative Concerns

26 Employee Perceptions

e “We include ethical aspects if the client wishes us to do so. We would not monitor toilet breaks if that was against our clients wishes.
We aim at highlighting ethical concerns to our clients, where applicable; at the same time, the client decides the shape of the product.
There are conflicting ethical interests in companies. The workers’ council requires transparency. At the same time, a recruiter can
record data that, potentially, no one else will ever know about.”

e “It’s more of a regulatory question than a technical one, data protection, co-determination bodies, internal agreements and such
things. For example, Germany has very strict legal frameworks in this area, and we cannot analyze German employee data so easily
here in Switzerland, even though the data is located on servers here.”

e “The culture of the group determines the conduct in Switzerland. If a company is very data-driven in HR by group policy, it will try
to be as data-driven as possible in HR in Switzerland.”

e “So, from what I clearly see on the Swiss market,... unique identifying data is absolutely not in demand in Switzerland. The big
companies only do a very little bit — well, they simply know that the openness of the employees is not there yet. In America, we have
many more projects than here in Switzerland.”

e “Data should make work easier for employees. Their work should improve, from a technical perspective. There are alternative data
sources outside of HR. For example, Company Alpha measures the use of workspaces through sensors beneath chairs. Company
Beta explicitly forgoes such HR protocols or evaluations of chair usage. You need to differentiate between the actual purpose of a
tech solution and the potential dangers for abuse of that very tech solution.”

e “If you built a machine in the 1900s, you would also clearly have to create awareness of the potentials and dangers around its usage
by the firm, and communicate this very clearly. Using tech tools requires a corresponding corporate culture, checks and balances,
and appreciation of a company’s employees. The introduction of new tools needs to be accompanied by soft-skills training. It requires
trust on both sides.”

32 Notes: The interview quotes have been translated from German into English. The company names have been anonymized by referring to them as Companies Alpha and Beta
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Overview of the Four Workshops with Scholarly Experts (step 2)

Workshop Guiding Questions

Focus

Deepened Themes /
Gained Insights

Impact on the Evolving Framework

General guiding question:

e Are all relevant DTCC dimensions covered,
and are the categories clearly
distinguishable?

Follow-up and deep-dive into emergent

themes from expert interviews in step 1:

e How can the DTCC framework sufficiently
account for issues relating to the normative
background and institutional arrangements
relating to DTCC execution in the
workplace?

Macro-level
perspective

(i.e., business ethics,
macro-economics,
strategic management,
and employment/data-
protection law)

Normative safeguards
and institutional
arrangements need
further attention

Revision of the framework based on the question of whether a
dimension really is a systemic property or a contextual factor relating
to the workplace (climate, culture, etc.)

Relabeling of dimensions according to the system’s property
perspective (e.g., employees’ knowledge on DTCCs’ functionality >
transparency. How precisely does the DTCC system inform employees
of what is controlled and what is not?)

A right to opt out of the DTCC appears to be a relevant system
property from a business ethical and legal stance

Data visibility appears to account for institutional safeguards relating
to stakeholder involvement and privacy issues

General guiding question:

e Are all relevant DTCC dimensions covered,
and are the categories clearly
distinguishable?

Follow-up and deep-dive into emergent

themes from expert interviews in step 1:

e How can the DTCC framework sufficiently
account for issues relating to employee
perceptions towards DTCCs in the
workplace?

Meso-/micro-level
perspective

(i.e., any type of
organizational control,
and employee
perceptions such as
trust, motivation and
acceptance)

Employee perceptions
appear relevant for an
effective DTCC design

Insights from HR practice research appears highly relevant for the
dimension specification of “Data Visibility” and “Reference Group”
into more categories per dimension

Relabeling of “Digital vs. Digital and Physical Sources” as “Structured
Data Sources vs. Unstructured Data Sources”

Insights from enabling vs. coercive bureaucracies add to dimension
precision and validity (e.g., opt-out as a safeguard for self-
determination and autonomy, and data visibility as a token for
employee integrity)
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General guiding questions:

e What is the marginal utility of each of the
DTCC dimensions?

e Do dimensions and categories contradict
each other; e.g., (cross-)consistency
assessment?

Framework-building
research methods
(i.e., typologies,
taxonomies,
morphological analysis
methods)

Matching quality criteria
of empirical taxonomies
(Gregor, 2006; Meyer,
2007) with those of
morphological analysis
methods (Ritchey, 2012;
Frow et al., 2015)

Streamline dimensions and categories because some DTCC properties
are reflected only by the combination of others

Streamline dimensions and categories because some DTCC properties
are reflected by the number of morphotypes, representing one DTCC
system (e.g., the volume of data)

Data triangulation and a constant back and forth between empirical
insights, literature and validation with other practitioners seem highly
practical for meeting relevant quality criteria from both methods’
strands

General guiding questions:

e Does the DTCC framework sufficiently
account for organizational control theory?

e Do the dimensions and categories
contradict each other from a theoretical
stance?

Follow-up and deep-dive into emergent
themes from expert interviews in step 1 and
previous workshops:

. To what extent does our DTCC
framework account for configurational
control theory basic assumptions?

. Is there a need for a new conceptualization
vs. enlargement of theory, and should
relevant building blocks be reconsidered?

. How does technology impact
organizational (control) systems?

Configurational
theory of
organizational control
and electronic
performance-
monitoring

Holistic perspective on
control systems and
knowledge of the
effective balance of
control practices

Distinction of
technology as a
challenge for the
functioning of
organizations (design of
control systems) and
how control is executed
(effective balancing and
weighing of control
practices)

Relevance of employee participation in combination with the
possibility to opt in vs. opt out (e.g., the non-occurrence of an opt-out
option does not necessarily have the same impact on the psychological
states of employees as the possibility to opt in)

Empirical workplace phenomena challenge how various ‘traditional’
control elements can be efficiently and effectively balanced
Specification of dimensions and elements (i.e., control targets also
comprise norms and culture, and hence we discussed whether DTCC
also formalizes informal control practices to a certain extent. What are
the implications for configurational control theory?

Revisit all dimensions against a background of formalizing informal
controls. Does it still make sense? And what would an ideal DTCC
configuration for conductive employee attitudes look like?

Is the employee sense of autonomy sufficiently captured? Because
technology alters the effective control practice balance and formalizes
informal control efforts, and hence might restrict employees’ sense of
autonomy
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TABLE 4

Overview of Electronic Performance-Monitoring Design Options

Electronic Performance-Monitoring
Design Options

Exemplary References

(1) Employee Participation

(2) “Function Creep”

(3) Volume of Data

- Electronic performance-monitoring literature directly addresses employee
participation, referring to it as employee control over monitoring, employee
voice, or employee contributions: e.g., Alder and Ambrose (2005); Alge
(2001); Ball and Margulis (2011); Chory, Vela, and Avtgis (2016); Jeske
(2011); Jeske and Kapasi (2017); Jeske and Santuzzi (2015); Kidwell and
Bennett (1994); McNall and Stanton (2011); Spitzmiiller and Stanton (2006);
Stanton (2000a); Stanton and Barnes-Farrell (1996); Zweig and Scott (2007);
Zweig and Webster (2002)

- Electronic surveillance refers to employee participation via the “caring”
aspect of surveillance: e.g., Sewell and Barker (2006); Sewell, Barker, and
Nyberg (2012)

- Organizational control theory refers to employee participation via enabling
bureaucracy: e.g., Alder and Borys (1996)

- Electronic performance monitoring refers to “function creep” as incomplete
employee awareness/knowledge of monitoring or inappropriate use of
monitoring: e.g., D’Urso (2006); Holton and Fuller (2008); Jeske (2011);
Rogers, Smith, and Sainfort (1990); Smith and Amick (1989); Stanton (2000a,
2000b); Stanton and Barnes-Farrell (1996); Stanton and Weiss (2000)

- Electronic surveillance directly addresses “function creep” or refers to it as
incompletely informed consent: e.g., Ball (2010); Sutrop and Laas-Mikko
(2012); Tabak and Smith (2005)

- Electronic performance monitoring refers to volume of data as
pervasiveness, amount of monitoring or frequency of monitoring: e.g., Alder
and Ambrose (2005); e.g., Bain and Taylor (2000); Chang, Liu, and Lin
(2015); Grant and Higgins (1989, 1991)

- Electronic surveillance refers to volume of data via the “coercive” aspect of
surveillance or as overcontrol: e.g., Grant and Higgins (1989); Sewell and
Barker (2006); Sewell et al. (2012); Vuokko (2008)

- Organizational control theory refers to employee participation as coercive
bureaucracy: e.g., Alder and Borys (1996)
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TABLE 5

Overview of the Evaluating and Validating Workshops with HR Practitioners (step 3)

Practical application in 20 use cases from companies via discursive morphotyping
(i.e., drawing lines to connect one control element per control dimension)

We engaged in discursive prototyping exercises through the two use cases mentioned in this article: (1) ORION at UPS; and (2)
Starmind at Company Alpha. Whenever possible, we additionally referred to practice examples from the HR departments of
workshop participants’ companies.

Exemplary questions from our discursive prototyping exercises:

While connecting the boxes from top to bottom, could you kindly verbalize your thoughts; i.e., could you tell us why
exactly you are connecting these boxes?
Does our framework capture your company reality exhaustively?
o In your opinion, is there a dimension missing that you would say is important for best describing your
company reality?
o  Are there dimensions that you would say are not necessary for capturing your business reality?
Do the dimensions and categories “make sense” from an application perspective?
o Can you please summarize the configuration you have just drawn, in your own words?
o  What do the other workshop participants think about this verbalization?
o Does it convince you?
Do logical and/or empirical (i.e., practical) inconsistencies remain?
o How would you approach these inconsistencies?
What do the others think about this solution to remove this flaw?
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FIGURE 1

Development Steps Towards a DTCC Framework

Participant Selection & Literature Review

* Constant monitoring of literature on configurational control theory and electronic performance monitoring

* What companies have to be approached in order to explore relevant DTCC dimensions and elements?

* What company experts are knowledgeable on technological properties and design options of DTCCs?

* Involvement of scholarly experts on configurational organizational control theory

* Involvement of HR practitioners

Step 1: |:E> Step 2: |:E> Step 3:
Identifying Control Design Options Generating the Framework

of Datafication Technologies with
Experts

Exploring and gathering data on
datafication technology control
dimensions and elements

» What are people management and
organizational control in the eyes of
interviewed experts?

* What are the technological
properties and design-options of
datafication technologies and
digitalized organizational controls in
their company portfolio?

* How do these datafication
technology control solutions differ
from each other and "what do they
do"?

» What was the experience with the
implementation of datafication
technology controls so far?

Twenty-six semi-structured
interviews with technological experts

on Datafication Technology
Control Configurations

Prototyping a DTCC framework that
meets the scientific criteria of
consistency, validity and parsimony

* Are all relevant DTCC dimensions
covered and are the elements clearly
distinguishable?

* Do dimensions and categories
contradict each other?

» What is the marginal utility of each of|
the DTCC dimensions and elements?

* Does the DTCC framework
sufficiently account for organizational
control theory?

One workshop with expert scholars
from a macro-level perspective
(business ethics, macro-economics,
strategic management and
employment/data protection law)

One workshop with expert scholars
from a meso-/micro-level perspective
(any type of organizational control and

employee perceptions, such as trust,

motivation and acceptance)

D

One workshop with expert
scholars on taxonomies and
morphological analyses

I

One workshop with internationally
renowned scholars on configurational
control theory

Evaluating and Validating
the DTCC Framework

Evaluating the DTCC framework on
the basis of plausibility and
relevance

* Does the framework capture the
organizaitonal reality exhaustively?

* Do the dimensions and categories
"make sense" from an application
perspective?

* Do logical and/or empirical
inconsistencies remain?

One workshop with HR practitioners
in the scope of executive teaching
classes

One in-company workshop with HR
practitioners from a technology

forerunner company
(different from step 1)

Framework on Datafication Technology Control Confgurations

(Figure 3)
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FIGURE 2

Constant Monitoring of Literature on Configurational Control Theory and Electronic Performance Monitoring

—

ﬁ

—

Emergence of Themes and
Precision of Control
Dimensions and Elements

Remarks:

Dotted circles refer to the emergence/identification of broader themes of relevance, yet unclear in terms of DTCC dimension/element assignment; Solid squares refer to the emergence/identification of almost concrete DTCC dimensions. [talic terms refer to DTCC elements. Bulb icons

Q

Type of employment status

Before-contract DTCCs —
After-contract DTCCs

Q

Control Scope

Task Performance (on the
premise) vs. Contextual
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Inputs/Personality vs.
Processes/Behaviors vs.

Control Timing

Before Contracting vs.
After Contracting

Target of Control
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Inference Possible
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FIGURE 4

Depicting DTCCs — Two Exemplary Use Cases

55
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