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Abstract
Datafication is moving into the center of value creation
in the knowledge intensive organization. Datafication
describes the transformation of qualitative behavior and
tacit knowledge into quantified actions and codified
data. While traditional assumptions on knowledge work
highlights individual autonomy in shaping job tasks and
fitting abilities for productive work, the consequences of
datafication for knowledge work are not yet well under-
stood. We build on the contingency theory of perfor-
mance as theoretical lens to derive a framework that ad-
dresses relevant future research questions in the evolv-
ing field of datafication in knowledge work. The pro-
posed multi-level framework considers assumptions and
elements from traditional productive knowledge work in
combination with determinants of digital workplaces
and organizational factors along the lines of data-based
value creation and (semi-)automated decision making.
For the future, we suggest viewing datafied knowledge
work as a socio-technical phenomenon, thereby consti-
tuted of human-dominated knowledge work in conver-
gence with technological-dominated algorithmic think-

ing.
1. Introduction

Digital technologies play an increasingly important
role in the quest for organizing the most feasible digital
enablement of tasks in knowledge intensive corpora-
tions, and as an integral part for relevant aspects of op-
erating, controlling, and coordinating activities [42].
More generally, digital technologies are used for auto-
mating and augmenting tasks, in collaborative decision
making among digital and human agents, and for com-
municating internally among organization members and
externally with customers and partners [12]. Progres-
sively, digital technologies are adopted in knowledge-
intensive organizations to provide data to inform deci-
sion-making and pursue strategic objectives by ex-
tracted information and knowledge.
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A basic assumption around knowledge work (KW)
is that it is non-routine, ever changing, and dynamic, and
therefore requires innovative and autonomous methods
[14]. Knowledge professionals are the locus of value
creation in these settings, since the term KW refers to
individuals contextualizing data into actionable infor-
mation, that becomes valuable knowledge in the minds
of those knowledge workers [2, 12, 33]. For decades, the
dominant mantra of how to improve the outcome of KW
has centered around how human individuals turn infor-
mation into knowledge to make good decisions [30, 33].
While technological development in the knowledge in-
tensive workplace has a long history [2, 11, 19], the re-
cent onus on the generation of data as a central part of
the digital economy brings about particular transforma-
tional tensions that deserve further attention [38].

In the pursuit of productivity and improved compet-
itiveness, the use and need for critical business data in
combination with the deployment of emergent technol-
ogies such as robots, automation, business- and artificial
intelligence as well as machine learning algorithms has
brought about a phenomenon labeled organizational da-
tafication. Organizational datafication refers to the
move of turning tacit knowledge and social action into
data [40]. Organizations thus become data-driven when
data is acted upon by human and digital actors [12] and
when the strategic framing reflects, favors, and guides
the relevance of data for the entire organization [5]. In
this paper we inquire into determinants of datafied
knowledge-work systems and ask the overall research
question, how datafication impacts knowledge work.

While research on the development, use, and conse-
guences of organizational datafication has increased in
recent years [6, 38, 40], an under-researched phenome-
non is how datafication affects and changes the nature
of KW. This paper establishes an agenda and a research
framework to initiate research in datafication of KW.
We propose novel research questions that shall lead to
promising future studies and theory building. We ex-
plore this growing workplace phenomenon from a so-
cio-technical perspective [34], as it builds on human-

Page 5769



dominated KW and technological developments result-
ing in datafication. This reflects the increasing inter-
locking of social artefacts with technical artefacts into
one system of today's work environments. The corre-
sponding digital convergence of digital infrastructure
with organizational structure has brought forth organi-
zational concepts such as digital business strategies [5,
21] that describe strategic consequences of this congru-
ence of business and IT. In this context, multi-sided
business models demand exploiting the massive
amounts of data resources in digital ecosystems to un-
derstand and adapt to this highly interconnected and
ever-changing business environment. With this promi-
nent status of data for organizational value-creation, au-
tomated decision making and machine learning analyt-
ics increasingly assist humans in coping with those
growing options of gaining information — while this
computed knowledge shows potential to substitute its
human creation in parts. As this digital transformation
in knowledge-intensive enterprises implies an adaption
of KW settings, we develop a multi-level understanding
of the elements of what we label datafication of KW.
The results provide researchers and managers insights
into determinants for future work-system design.

As underlying theoretical framing, we refer to the
contingency theory of action and job performance, that
we transfer from leadership research to the field of KW
and its advanced professionals in line with suggestions
from the original publications [7, 8]. This theory leads
our operationalization of the social dimension of KW in
a process model of job tasks, individual abilities, and in-
dividual performance; and the technological dimension
of datafication into individual (e.g. IT competencies)
and organizational factors (e.g. digital business strategy,
knowledge management systems and data-driven deci-
sion support). Further attention is given to job autonomy
as an integral element in KW, and how it might be pos-
itively and/or negatively influenced by datafication.

We have structured the paper as follows. In section
2, we provide a critical analysis of central in-house as-
sumptions around how to organize and enable produc-
tive KW in the knowledge intensive corporation. In sec-
tion 3, we develop a framework that contributes to a
deeper understanding of the emergent field of datafied
KW through combining elements of traditional KW
with factors of datafication. In section 4 we summarize
and synthesize our propositions, especially in the direc-
tion for future research.

2. Assumptions on associating traditional
knowledge work with datafication

The nature of digital and emergent technology un-
derlying datafication, represents a simplistic view of the

tasks it supports and the structures it represents. Datafi-
cation is associated with algorithmic thinking [36]. Al-
gorithmic thinking opens a path to task solutions
through the clear definition of automated steps and ap-
proaches in a routinely repetitive manner and with pre-
dictive outcomes [36]. In comparison, the view on tra-
ditional KW represents a more holistic perspective on
tasks: Each task is individually and contextually defined
and carried out in socio-technical arrangements that are
continuously fitted to the situation, as are the abilities of
the job [34]. As a consequence, to create value,
knowledge workers are used to incessantly innovate,
learn, and improve practices and knowledge with un-
predictive outcomes [14]. Thus, Drucker defines auton-
omy as a central determinant to productivity and value-
creation in KW [14]. Consequently, the nature of KW
and of datafication are very different.

Inspired by Alvesson and Sandberg’s problematiza-
tion methodology for generating novel research ques-
tions [3], we identify and problematize in-house as-
sumptions from influential research on the subject.
Through dialectical interrogation we arrive at five cen-
tral problematizations around classic KW that arise
when linked to datafication.

2.1 Personal judgement and intuitive decision-
making

A common assumption around KW is that it mainly
centers around taking good decisions and solving prob-
lems, and that the abilities to do so derive from
knowledge professional’s individual creativity and deep
experience [33]. Datafication, with an inherent underly-
ing algorithmic thinking, has a huge impact in the digital
workplace [38] as it builds on codification and fragmen-
tated tasks; and that everything that can be codified, will
be codified [12]. The usage of big data, robots, automa-
tion and machine learning deliver benefits for manage-
ment [48]. With data, managers can measure, and hence
know, radically more about their businesses, and di-
rectly translate that knowledge into improved decision-
making and performance [29]. According to
Brynjolfson and McElheran [9], data-driven decision
making has tripled between 2005 and 2010, and seems
to have increased productivity. However, the ongoing
push for big data/data science presupposes the quantifi-
cation of qualitative phenomena. The core of KW, the
qualitative — judgements, assessments, sense-making —
is being challenged by quantification through Big
Data/datafication inspired by new digital tools such as
sensors and Bl-platforms [31]. While learning can hap-
pen from facts by combing through databases, and some
true correlations are observed by running sophisticated
algorithms over massive amounts of information,
‘knowledge’ is not the result. It results from a far more
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complex individual process that is personal, goal-
driven, contextual, and culturally-bound [48]. The
closer ones look at data-driven decision making one ob-
serves a rejection of gut feeling, intuition and experience
[36]. When we link these two in nature different phe-
nomena we problematize as follows: When data-driven
decision making and -support is at the core of datafica-
tion, the qualitative nature of knowledge work such as
intuition, personal judgement and experience, will as-
sume a different role in value-creation.

2.2 Individual autonomy

For KW to deliver real value and competitive ad-
vantage to the organization, knowledge professionals
must have full autonomy to define what is the task and
what methods and steps are necessary to take to fulfill
that task. Autonomy is the single most important deter-
minant to performance [14]. In turn, on-going value-cre-
ation and productivity involve the ability to continuous
innovate, learn and bring about best practices [14].
Complex and non-routine KW seldom has one single
correct or standard output, nor are those outputs usually
quantifiable or comparable [32]. Drucker [14] defines
six factors to improve outcomes from KW. The six fac-
tors are: Knowledge profesionals must identify the tasks
themselves; they need autonomy; Innovation has to be a
part of KW; knowledge requires continuous learning
and teaching; KW is primarily a matter of quality and
not just quantity; And KW should be seen as an asset
instead of a cost [14]. According to Drucker, this sparks
productivity in terms of creative outcomes and compet-
itive advantage, that can be evaluated. When we link
these assumptions around KW to datafication we prob-
lematize it as follows: When data is codified, and prac-
tices and processes are turned into steps and algorith-
mic rules, individual autonomy in knowledge work over
task-definition, techniques and approaches to carry out
work; and to innovate, learn and improve abilities, will
assume a different importance in value-creation and
outcomes.

2.3 Knowledge as competitive advantage

‘Knowledge’ per se, delivers competitive advantage to
companies. Managing and cultivating the intangible and
non-routine process of knowledge creation is central to
the knowledge creating company. Nonaka’s [33] ap-
proach to managing knowledge, recognizes that valua-
ble KW depends on tapping the tacit and often highly
subjective insights, intuition, and hunches of individual
employees; and making those insights available for test-
ing and usage for the company as a whole. This man-
agement paradigm assumes that individuals create

knowledge, yet if properly organized, the organization
can reinforce a spiral of knowledge creation, involving
four generic stages: Socialization among members to
share tacit knowledge; Externalization of tacit
knowledge in groups as new concepts and models;
Combining this new knowledge with existent organiza-
tional knowledge; and then transferred back to members
as internalized new knowledge. Consequently, a basic
assumption defining knowledge is that it is a fluid mix
of framed experience, values, contextual information,
expert insight and grounded intuition that provides an
environment and framework for evaluating and incorpo-
rating new experiences and information [13].
Knowledge originates and is re-applied in the minds of
knowers, and as a consequence of this process,
knowledge is embedded not only in documents and re-
positories but also in organizational routines, processes,
practices and norms [13]. Knowledge is personalized in-
formation (which may or may not be new, unique, use-
ful, or accurate) and it is related to facts, procedures,
concepts, interpretations, ideas, observations, and judg-
ments [2]. When we link these assumptions around KW
to datafication and the now data-intensive corporation, ,
we problematize as follows: When data is becoming a
new valuable resource, ‘knowledge’, as the most valua-
ble asset created and possessed by individuals and rein-
forced by the organization, will assume a different sta-
tus.

2.4. Knowledge Management Systems

Supporting KW with the right technology is a widely
accepted approach to spark productivity and perfor-
mance. As such information technology plays an im-
portant role in capturing, storing and disseminating
knowledge between individuals, groups, and the organ-
ization. The focus lies on the Knowledge Management
Systems (KMS) [2]. The difference in support from
KMS relies on the organization’s need of sharing either
tacit or explicit knowledge [19]. Tacit knowledge is
shared through a people-to-people approach, while ex-
plicit knowledge is codified and shared through a peo-
ple-to-document approach [19]. To improve perfor-
mance Davenport [11] explains, that some tasks and
some knowledge workers need a free access approach,
while other tasks and knowledge workers rely on a pro-
visional-structure approach. The free-access approach
gives knowledge workers free access to a wide variety
of tools and information resources. It assumes that these
employees determine their own work processes and
needs. The structured provision of information and
knowledge approach delivers information to employees
within a well-defined context of tasks and deliverables.
Computers send batches of work to employees and pro-
vide the information needed to do it. Free-access and
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structured-provisioning approaches make radically dif-
ferent assumptions about how KW should be performed
and how productivity and performance is improved
[32]. While the free access approach has a risk of creat-
ing too many disruptions, information overload and in-
creasing task complexity, the structured provision ap-
proach reduces the knowledge workers’ autonomy by
introducing routine and repetitiveness into tasks [11].
The structured provision approach resembles algorith-
mic thinking underlying datafication, thus we problem-
atize this: Datafication predominantly builds on central-
ization of data and standard approaches to carry out
tasks through codification and algorithmic thinking,
thus KMS approaches that takes tacit knowledge and
autonomy into account seems less valuable in value-cre-
ation and performance.

2.5. Knowledge Management Strategy

A basic assumption around knowledge management
strategy is that it follows the competitive strategy laid
out by the business [19]. When a company competes on
price, it primarily establishes standard procedures and
reuse of information and favors repositories with codi-
fied knowledge that support routine work to reduce
costs. On the other hand, when a company competes on
differentiation it relies on creative problem solving and
non-routine approaches, and experts are supported in
collaborating and how to create new knowledge [19]. In
the datafied workplace, a digital business strategy
(DBS) determines as one sole concept how to leverage
digital resources to create business value [5]. This fusion
manifests the all-embracing role of IT in today’s com-
petitive business, particularly the rise from the func-
tional supporting role to the strategic firm level [23].
The concept of the digital business strategy addresses an
encompassing catalogue of aspects on how the congru-
ence of the digital with the organizational structure af-
fects a firm: The cross-functional concept encompasses
the entire organization and especially describes break-
ing up functional silos for intra-firm cooperation. Fur-
ther, the dynamic model pronounces the external rela-
tions to the competitive landscape of acting in extended
digital ecosystems by multi-sided business models and
digital supply chains. This internal and external inter-
play emphasizes the function of network and platform
architectures, that enable the scalable and flexible re-
configuration of resources as well as accelerated cycles
of sensing, responding, and innovation. The number and
frequency of the required decisions in those dynamic
business environments is based on data, the key resource
in digital business [4]. Accordingly, a DBS explicitly
determines a company’s value creation deriving from
data and the processed information, when the organiza-

tional boundaries for innovation and the continuous dy-
namic processes of sensing and adapting to the business
environment are blurring [51]. While research already
investigates the consequences of a DBS for leaders and
leadership in the digital age [4, 35], we problematize
how a digital business strategy affects the job tasks in
datafied knowledge work when traditional KM strate-
gies aiming at specific types of knowledge creation
(tacit/explicit) and task performance (routine/non-rou-
tine), lose importance.

In summation, we identify and problematize several
in-house assumptions around the nature of traditional
KW and related management approaches for value-cre-
ation and performance which are challenged by datafi-
cation. The phenomenon of datafication impacts and
changes the nature of KW, at the individual level and at
the level of the organization. Respectively, the reliance
on intuition, experience, personal judgement in deci-
sion-making and problem-solving is challenged. Indi-
vidual autonomy over tasks and techniques therefore be-
comes questioned, traditionally improving abilities
through continuous learning and creation of new
knowledge. At the organizational level, we identify
challenges for the established human-dominated pro-
cesses around knowledge as the most important asset,
such as the self-reinforcing spiral of moving between
tacit to explicit knowledge as well as the support from
KMS for knowledge-intensive tasks and competitive
strategies. Overall, technological development has
brought approaches to improve individual performance
and organizational outcomes to support a growing frag-
mentation of KW into smaller tasks. This tendency fun-
damentally changes what used to be a whole self-de-
fined task and qualitative in nature, into sets of prede-
fined smaller tasks, that are much more quantitative. An
open question remains what the consequences of this
move are and how this affects demands for abilities to
perform productive KW. While the impact and usage of
technical and digital components in work-systems dom-
inates [39], we especially promote and highlight the so-
cial component in the next sections by approaching da-
tafication of KW as a socio-technical phenomenon.

3. Framework for Exploring the Datafica-
tion of Knowledge Work

In the following section we generate a framework to
further understand the evolving phenomenon of datafi-
cation of KW, its determinants, and their relations. The
overarching socio-technical perspective helps us to fun-
damentally structure the regarded phenomenon into the
dimensions of KW (‘socio’) and datafication (‘tech-
nical’). Boyatzis’ contingency theory of action and job
performance as underlying theoretical framing allows to
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subdivide those dimensions into operationalizable con-
structs on both organizational and individual levels [7],
such as job tasks, job abilities, and job performance for
the process chain of KW as well as data-driven moder-
ators from the organizational and the employee’s per-
spective. As a performance theory, the contingency the-
ory describes how the congruence of the three dimen-
sions (figure 1): 1. a person’s abilities with 2. the job
demands and 3. the organizational environment, result
in increased individual performance [7, 8]. This theory
was developed in the field of research on leadership, and
the authors particularly mention the applicability for ad-
vanced professionals. Accordingly, we constitute the
theory as a valuable blueprint for structuring the context
of KW in reflection of the associated degrees of required
job autonomy in both KW and leadership [11, 14, 33].
The framework serves as a conceptual foundation to
model the phenomenon of datafication of KW, to raise
its understanding and to develop research questions
from. As a result, we draw a fundamental process model
of KW in which we interlace further elements of influ-
ential factors and organizational conditions of datafica-
tion, see figure 2.

As a first step, we reflect KW in a general process
structure through relying on Boyatzis’ framework [8]
and converting factors from his theory (figure 1) into a
process model of KW (figure 2). From the individual
perspective of a KW, we represent the job task and the
abilities to fill the respective demands in a consecutive
process for achieving individual performance. Since
KW does not predominantly consist of standardized
tasks, we pay respect to Drucker’s findings around au-
tonomy in KW in perpetuating both task definition as
well as selection and development of required abilities
by individual knowledge workers [11, 14]. While job
tasks are also (to some extent) determined by the busi-
ness strategy of the organization, we point out potential
organizational effects on task definition in datafied KW
to be further discussed in the context of datafication.
Traditionally, KMS are seen as valuable organizational
support for individual’s decision making [2], which is
why we implement KMS as an established factor to en-
hance the impact of knowledge worker’s skills on indi-
vidual performance. Equipped with this basic under-
standing of KW as a process of autonomous task defini-
tion and knowledge-supported abilities in achieving in-
dividual performance, we are ready to put it to the test
against the evolving challenges arising from datafica-
tion.

Approaching the context datafication of KW in a
second step, we single out the attribute of tasks from Bo-
yatzis® first sub-dimension of job demands (see figure
1), since the autonomous definition and selection of
tasks in KW was highlighted as an important determi-

nant to performance [11, 14]. From the individual attrib-
utes, we depict job abilities and competencies, as the na-
ture of KW is changing from being social, intangible,
and non-routine, to more technical, tangible, and routine
[31, 48]. Thus, for future analysis, we are interested in
if and how datafication impacts task autonomy, espe-
cially if it results in increased or decreased autonomy.
Potential transformational forces may be directed from
algorithmic thinking and the (semi-)automated, while
data-based decision making in contrast to the traditional
perspective of knowledge being created by humans [33].

Individual

Wision, value, philosop
Knowledge
Competencies/abilitied
Life/careerstages
Style Y

Interest ’ 4
O

rganizationd
environment
Culture and climate
Structure and systems
Maturity of the Industry
5Strategic position of the org.
Core competence
Larger context

lob demands
Tashs

Functions
Roles

Figure 1. Theory of action and performance [8]

In addition, we are interested in if and how abilities
and competences, that particularly comprise IT-skills,
impact performance. From the organizational work en-
vironment, we address attributes of structure and sys-
tems, such as how (datafied) job tasks in KW are shaped
by the extent of an enacted DBS, since this strategic con-
cept manifests the organization’s commitment to the im-
portance of data for its multi-sided digital business
model [5]. In the same line, we discuss the influence of
traditional KMS in comparison to the artificial intelli-
gence and learning machines for adopting (semi-)auto-
mated decision making through data analytics [27]. Re-
search in datafication of KW will have to discuss the
potential strategic dominance of the value of data and
decision automation against the proven advantages of
individual autonomy in KW. Finally measuring produc-
tivity, we take individual job performance into account
as an outcome variable of datafied KW that synthesizes
the fit of the triple of job demand, individual ability, and
organizational factors, as intended by the contingency
theory of action and job performance [7, 8].
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To provide a framework for investigating the socio-
technical phenomenon in more detail, we reflect the sub-
dimensions derived from the contingency theory in
more interweaved interrelations to explore the context
of datafication. We suggest two operational research
questions:

RQ1: How does datafication determine the definition of
job tasks in knowledge work?

RQ2: How does datafication shape the process of pro-
ductive knowledge work?

As displayed in figure 2, we reflect the dimensions
of the contingency theory of job performance in a con-
cretized framework for studying datafication of KW,
that particularly brings the theoretically derived compo-
nents into more substantial relations. In the following
sections, we discuss those theoretically derived interre-
lations that particularly focus on changes in the digital
and datafied workplace, in order to draw from these ar-
guments to future research opportunities.

3.1 Foundations for RQ1

Knowledge-intensive organizations are facing sub-
stantial changes in digital infrastructure, since compu-
ting power, lower cost for data storage, and connectivity
based on a faster and wider internet change its business
environment [48]. Whereas organizational culture such
as mindfulness were verified to improve the assimilation
of IT innovations in business processes of incumbent

firms [50], the recent developments of digital infrastruc-
ture reshape the entire business strategy and business
models [45]: Global connectivity creates digital ecosys-
tems of highly intertwined, co-creating customers and
suppliers, resulting in platform businesses, where every
(trans)action is reflected, tracked, and stored in (big)
data [21]. The developments are not limited to creating
value for customers by producing more individualized
services, automated decision-making or meta-human
systems also generate socio-technical developments that
shift data at the center of attention [28]. A DBS repre-
sents a theoretically developed framing of how to gain
business value from the evolving role of data and digital
technology in organizations and is derived from a fusion
of the formerly separate IT strategy with the overall
business strategy into one sole concept [5]. Organiza-
tions executing a DBS leverage more value from IT re-
sources and realize 1T-enabled innovativeness through
increasingly involving their employees [23, 51].
Whereas further reaching consequences for KW are still
unknown [32], studying knowledge-intensive organiza-
tions pursuing a DBS promise fertile insights into how
datafication impacts KW. It is an open question, if digi-
tal, data-driven business models impact knowledge
workers in the same way that manufacturing workers
were affected through automation [27]. Davenport high-
lights that task complexity is minimized when KW takes
a structured provision approach [11], however, this ap-
proach also minimizes autonomy. While a decrease in
task complexity can have a positive impact on individ-
ual performance, a decrease of task-autonomy might
have a negative impact.

How does datafication determine
the definition of job tasks in
knowledge work ?

the process of

How does datafication shape

productive knowledge work?

| Definition of Job Abilities Individual :

: Demand . :

i Job Task and Skills Performance ;

i IT Competencies l -

! Job Autonomy - | ndividugl
! PIT, IT Self Efficacy, ! Eattore
i IT Consumerization :

| RQ1: RO2: |

Figure 2. Multi-Level Framework of Datafication of Knowledge Work
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Therefore, it is of paramount importance to see the
implications in knowledge work performance, when the
job-task definition moves from the level of the individual
to the organizational level - put forth by the digital busi-
ness model. This move changes the autonomous ele-
ments of knowledge work substantially, as creative
thinking and problem-solving, of how to define the task
and approach it, diminishes.

3.2 Foundations for RQ2

Addressing RQ2, we consider factors from both the
individual and the organizational level which help to
provide a first understanding about their interplay in
shaping productive KW in data-intensive organizations.
Following the contingency theory displayed in figure 1,
we focus with RQ2 on the interrelations around chang-
ing job abilities and required skills, thereby continuing
exploring the underlying assumption of RQ1 in which
decreased work autonomy through datafication is sup-
posed to impact performance. In particular we discuss
the developing demands for skills and abilities by draw-
ing on relevant theories of datafication and devote our
focus on discussing job autonomy against IT-competen-
cies at the individual level in this step. For the organiza-
tional factors, we consult the established decision sup-
port through KMS in comparison with the emerging and
data-driven perspectives of decision-making. Since in-
formation and knowledge-based decision making is in-
herent to KW, we assume impacts of these conse-
quences of datafication on the knowledge worker’s
productivity in the shape of individual job performance.

3.2.1 Individual IT competencies complementing
knowledge worker’s job abilities. While work envi-
ronments convert to dynamic and decentralized config-
urations composed of global connectivity, technological
improvements, digital competition, and short frequen-
cies of innovation, organizations grow dependent on
employees who easily adapt to those changing condi-
tions rather than relying on executing defined tasks [16].
Particularly knowledge workers with high-level and
non-routine tasks comply with these conditions and are
challenged to improve knowledge, skills, and abilities in
respect to fluid demands [43]. To cope with the emerg-
ing phenomenon of datafication, we suggest 1T-related
individual competencies as positively influential on job
performance that are proven to enhance the engagement
with new features or applications of IT in work environ-
ments. IT self-efficacy expresses an individual’s belief
in the competence to use IT in successfully supporting
their work [22]. Recent research demonstrates how IT
self-efficacy strengthens proactive work behavior, that
in turn incorporates aspects of KW such as problem-
solving and individual innovativeness [44]. To further

draw on innovativeness, personal innovativeness espe-
cially in information technology (PIIT) is subsumed as
"the willingness of an individual to try out any new in-
formation technology" (1, p. 20) and sequences an indi-
vidual’s perceptions about innovative IT. PIIT corre-
lates positively with IT self-efficacy and lowers com-
puter anxiety at work [46]. We ask how PIIT and IT self-
efficacy might stimulate a proactive individual motiva-
tion to successfully cope with the innovative challenges
of datafication in KW environments. Likewise in their
everyday life, the increased usage of digital technolo-
gies such as smartphones, social media, or online shop-
ping and banking recently originated the phenomenon
of consumerization of IT [18, 51]. This phenomenon,
sometimes similarly proclaiming ‘pro-workers’, may be
compared to the emergence of ‘pro-sumers’, (co)pro-
ducing customers in co-creating digital services [24,
41]. Knowledge workers also demonstrate both en-
hanced IT competencies to (partially) cope with the
changing nature of datafied KW as well as expectations
against how to interact with IT at work. In general, per-
son-job fits express inter alia the congruence of individ-
ual skills of employees with the respective demands of
the job and describe how employees close the gap be-
tween demands of the work environment and individual
abilities. This complementary coherence is referred to
as demands-ability fit [10, 26]. As a phenomenon of oc-
cupational psychology, this kind of fit discusses the in-
dividual’s perception of the correspondence between the
apparent skills, abilities, desires, and preferences of an
employee with job requirements, typically indicated by
work tasks [10, 43]. A fit between task demands and in-
dividual abilities demonstrates influence on the devel-
opment of job-related attitudes and effects on work-re-
lated decisions [37], while decision-making itself is a
knowledge-based process [15, 30] and an inherent ele-
ment of high-level KW [2]. Thus, we question how abil-
ities of PIIT, IT self-efficacy, and individual experiences
with IT in everyday life complement demands-ability fit
and enhance knowledge-based, human decision making
in datafied knowledge work environments.

3.2.2 Decision support for datafied knowledge
work from KMS and data-driven analytics. Humans
traditionally interpret and synthesize information and
data into knowledge [2], that serves as integral input for
the process of decision-making in KW [15]. Knowledge
as a strategic resource [17] is utilized through IT in
KMS throughout the entire organization “to improve the
creation, storage, sharing and use of knowledge to en-
hance some aspect of organizational performance and so
extract business value” (32, p. 3). Research underlined
incentives and an organizational, knowledge sharing
culture as positive factors to achieve these goals of KMS
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[2, 22]. Besides discussing the positive effect of individ-
ual IT abilities on datafication, the question arises how
the future role of organizational KMS develops in data-
fied KW. We clarify in a first step, if datafication focus-
ses on providing data for human decisions, or if datafi-
cation reaches farer and includes automated generating,
delivering, and even machinery action and execution of
algorithm-based decisions. This leads to the question
how decisions are made, whereas degrees of automation
play a crucial role to exemplify if datafication supports
human decision leads to autonomous algorithmic deci-
sion-making. Decision support systems describe inter-
active  computer-based systems that integrate
“knowledge and theory from diverse areas such as data-
base research, artificial intelligence, decision theory,
economics, [...] and others” (25, p. 247), while the de-
cision is still drawn by the knowledge worker in person.
Research currently discusses the interplay of humans
and algorithms in metahuman systems [28], another
compelling socio-technical phenomenon that particu-
larly addresses the consequences of how to balance hu-
man and machines in decision-making. In this regard al-
location of decision rights, delegating, hierarchy, re-
sponsibility, and undesired outcomes of automated de-
cisions are addressed. Whereas multiple dimensions of
human data analytics competencies are proven to signif-
icantly enhance decision quality [15], automation by ar-
tificial intelligence is lastly supposed to rather minimize
repetitive tasks of the remaining workers to increase
their productivity efficiently, which is particularly out-
lined for high-level KW [20]. Consequently, for datafi-
cation of KW, we assume a supportive function of data
analytics and Al, rather than a replacement of
knowledge workers by full automation that is currently
not to be foreseen. We therefore suppose a still existing
but decreasing role of KMS, since humans will continue
making decisions, but ever more supported by analytical
tools that meet the specialized and individualized re-
quirements for their datafied knowledge work tasks and
(data-based) decisions than drawing on fairly general-
ized KMS.

3.2.3. Autonomy effecting task definition and task
abilities in datafied knowledge work. An open ques-
tion remains if the required digital competencies provid-
ing abilities to deal with algorithms, bots and data-mod-
els, in a creative way, alters the definition of the auton-
omy components in KW [14]. Digital abilities and IT-
competencies might increase in importance, while the
need for constantly innovating, learning and teaching
new practices, processes and approaches to tasks, in or-
der to improve the outcomes, might decrease. In classic
KW autonomy helped to define the task at hand, and to
choose the abilities of how to solve the task - a social
phenomenon. In datafied KW autonomy might only

emerge in the technical component. As autonomy was
seen as an important element to spark productivity and
increase individual performance in classic knowledge
work, an open question occurs of the importance of au-
tonomy in datafied knowledge work.

3.2.4 Individual performance and productivity in
datafied knowledge work. Demands-ability fit in gen-
eral demonstrates coincidence with major attitudinal
and behavioral conditions of work attitudes and behav-
ior, such as job satisfaction, organizational commit-
ment, or individual job performance [26, 37]. The area
of best fit in figure 1, represents the area of maximum
stimulation, challenge, and performance [7, 8]. As data-
fication is a technological-driven phenomenon enabled
by developments in digital technologies, it remains an
open question if the requirements of equal importance
and balance between the social and technical to reach
dual objectives of productivity and job-satisfaction are
synchronously met [39] and as such leads to perfor-
mance. Research shows that technological development
outpaces the development of organizational structures
and cultures to respond effectively and it raises concerns
about the socio-technical fit. As our contingency frame-
work covers individual, task-related, as well as organi-
zational criteria that culminate in job performance [7, 8].
We have put forward a path for investigating the im-
portance of socio-technical fit for maximum perfor-
mance. For future research into supplemented socio-
technical fit, we suggest exploring the outcome variable
job-satisfaction alongside individual performance to as-
sess if datafied knowledge work simultaneously pro-
duces well-being and job-satisfaction and hence lead to
positive effects on job performance.

4. Conclusion and future research

The presented framework of datafied KW illustrates
influential factors on job performance based on the con-
tingency theory of action and job performance, thereby
depicting attributes from three sub-dimensions of indi-
vidual, job related, and organizational conditions. We
enrich the traditional understanding of KW with a pro-
cess model of non-standardized tasks and expand it
through multi-level considerations from both the indi-
vidual and the organizational level. Since competing in
digital ecosystems represents an organization-spanning
challenge, our assumptions around datafication of KW
combine evolving determinants of the digitized organi-
zational environment (DBS, data-based decision sup-
port, and traditional KMS) with changing job task defi-
nitions, individual abilities, and digital competences.

We propose the framework to be a guideline for both
qualitative and quantitative future research through
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providing a structured perspective of current questions
for exploring the socio-technical phenomenon of datafi-
cation of KW. The framework provides an elementary
yet future model of determinants of productive datafied
KW. We explore this phenomenon from the overarching
socio-technical perspective against the background of
digital convergence, the increasing congruence of or-
ganizational structure with digital infrastructure. The
subdivision of this phenomenon into the social artefact
of KW and the technical artefact of algorithmic thinking
allows us to develop a multilevel framework, that espe-
cially argues to understand the cross-sectional inter-
weaving of data and IT with the organizational structure
as the pivotal determinant of KW in times of datafica-
tion.

To further assess the conditions of contemporary de-
cision making, we contribute with triggering the discus-
sion around this integral part of KW in times of datafi-
cation. We pose future research directions to clarify how
the increasing adoption of data-based decision support
might influence conditions of human KW. While cur-
rent research indicates that high-level KW will still be
led by humans [20] rather than replaced by fully auto-
mated Al, it is of particular relevance to exemplify the
growing interplay between “autonomous” algorithms
and consequences for human autonomy in KW.

As contributions to theory, we extend the research
on KW by transferring the contingency theory from the
field of leadership to explore effects of datafication for
advanced KW professionals. This theory allows us to
structure datafied KW in a process-driven framework
through discussing, integrating, and combining relevant
operationalizations: We model KW as a process of job
tasks, followed by abilities to fill the job demands,
which results in individual performance. A combination
of individual and organizational factors describes data-
fication, namely individual IT competencies (PIT, IT
self-efficacy, IT consumerization) as well as organiza-
tional determinants such as a DBS, KMS, and algorith-
mic, data-driven decision support (Al, data analytics).

For future research we particularly point out to in-
vestigate how requirements for individual job abilities
(must) develop when data plays an increased magnify-
ing role for knowledge workers’ decision making.
Through a focused discussion on IT-related competen-
cies for productive KW, we clearly delineate the field of
datafication from f ully automated decision making by
e.g. Al, while supposing that data analytics and machine
learning will support the still human knowledge worker
in drawing decisions from a data supply of extensive
amount, rigor, and speed.
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