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Abstract: This research attempted to find and define holistic systems that affect the productivity of
the knowledge worker (KW), using the soft systems methodology (SSM). It is not enough to look at
the management and improvement of knowledge worker productivity (KWP) from the viewpoint
of the organization. The viewpoint of the individual KW needs to be considered as well. The KW
owns the means of production; they carry their knowledge in their heads and take it with them when
changing jobs. This paper proposes a conceptual framework that describes the process in which the
KW uses resources to execute actions to create tangible or intangible artifacts with the intention of
generating value. It was based on interpretations and inferences made from an extensive literature
review using the snowballing method. This paper highlights what implications the lessons learned
from the conceptual framework have on managing and improving KWP and delves deeper into four
key concepts: value in knowledge work, knowledge, personal resources, and competencies.

Keywords: knowledge worker; soft systems methodology; productivity; personal resources; value;
knowledge; competencies; effectiveness; efficiency; actions

1. Introduction

Most jobs today are knowledge based or at least have aspects that are dependent
on working with knowledge. The workers in these jobs are called knowledge workers
(KWs). KWs have high degrees of expertise, education, or experience and use this to
acquire, create, share, or apply knowledge in their jobs (Óskarsdóttir and Oddsson 2017).
We are dependent on KWs not only to maintain and keep our economy strong, but also for
innovations that will change the world. Knowledge is the key for establishing competitive
advantage for many organizations and the key to solving problems that affect us all. KWs
are the innovators that will shape the Fourth Industrial Revolution, which is already forcing
organizations to reexamine how they do business.

In these modern times, it is becoming increasingly important that we manage the work
of KWs to obtain consistent results and improve performance when needed. Organizations
and public enterprises need to be able to perceive the productivity of KWs and preferably
measure it. Most knowledge is inseparable from the individual, since knowledge is
created by interpreting data and information using beliefs, perspective, and experience
(Seethamraju 2000). A KW’s knowledge cannot easily be assimilated into the organization’s
process as for manual and routine work. His/her effort needs to be directed to create value
for the organization.

Pure manual work and routine work have almost been eradicated by automation.
Manual work and routine work that have not yet been automated have been optimized by
streamlined processes and systems. There are tried and true frameworks and methods to
managing and improving the productivity of manual work and routine work. In knowl-
edge work, however, we are still fumbling around in the dark. Nevertheless, there are
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numerous approaches, frameworks, and methods that are being used to manage and
improve knowledge worker productivity (KWP) with varying degrees of success. Their
success seems to be context dependent and often fleeting. These frameworks and methods
are designed to manage and improve KWP from different viewpoints in the context of the
respective challenge at stake.

To give a few examples of the above: The knowledge management approach focuses on
codifying knowledge into external knowledge bases with the aim of knowledge sharing,
fulfilling information needs, and preserving the organizational knowledge base more easily.
Meanwhile, agile management, originally developed for software development, focuses on
social interactions, building relationships, and specific planning techniques to collaborate
both with customers and colleagues to fulfill requirements. This gives the KWs tools to be
more effective. Another approach to managing and improving KWP is nudge management,
which was developed at Google. Nudge management draws on insights from behavioral
science to design the organizational environment to direct the subconscious behavior of
KWs to be more in line with the objectives of the organization (Ebert and Freibichler 2017).
Examples of nudges are to provide healthy food in the cafeteria to increase worker well-
being or design a culture of short meetings by adjusting the default meeting lengths in
the software used to book the meetings. These are just a few examples of approaches,
frameworks, and methods that organizations are trying to use with differing results to
manage and improve their KWP.

All these approaches, frameworks, and methods have something to contribute to
optimizing KWP. However, there seems to be lack of a holistic approach to managing and
improving KWP. The first step to a holistic approach is to identify the fundamentals of
KWP by looking at the problem from a high level of abstraction. There is a vast amount
of current research in multiple research fields with a high level of detail that touches on
factors that influence KWP. This makes it difficult to obtain a complete holistic view. It
is not enough to look at the management and improvement of KWP from the viewpoint
of the organization. The viewpoint of the individual KW needs to be considered as well.
The KW owns the means of production; they carry their knowledge in their heads and take
it with them when changing jobs (Drucker et al. 1997).

There has been a shift of the responsibility of productivity from the organization to the
individual, driven by the nature of working with knowledge. Career growth, professional
development, and the contribution to the organization have become the worker’s own
responsibility (Drucker 1999; Letiche and van Hattem 2000). Those who cannot keep
up with the demands of the autonomy and accountability resulting from this shift may
experience stress and exhaustion (Letiche and van Hattem 2000). Chronic stress can
contribute to both physical and mental health problems. Many believe that there is a
burnout epidemic because of the fundamental changes in the workplace and the nature of
our jobs (Kroft 2020; Maslach and Leiter 1997). Burnout is a state of emotional exhaustion
that can lead to anxiety and depression. Burnout makes people feel fatigued and unable to
cope with daily tasks, reducing their performance (Maslach and Leiter 1997). Some workers
even become unable to work and drop out of the labor force (Salvagioni et al. 2017).

Although the responsibility of productivity has shifted from the organization to the
individual KW, the KW is confined and influenced by the systems in his/her environment.
The KW’s job can be viewed as a process, a process by which the KW uses resources (input),
such as knowledge or time, to execute actions to create tangible or intangible artifacts (out-
put) with the intention of generating value (outcome). Evaluating the KW’s contribution,
in other words the value he/she creates from the effort exerted when executing actions, is
quite complex. In this context, the KW’s productivity can be viewed as the ratio of value
created to effort exerted by the KW while executing the actions that created the value. Both
value and effort are subjective. The perception of the KW’s productivity is thus influenced
by who is perceiving it. What creates value depends on the context, the stakeholders, and
their interests and perspectives. It is, therefore, important to have both the efficiency and
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effectiveness of the KW in mind when exploring KWP. Efficiency is about doing things
better, while effectiveness is about doing things right.

Value can also be latent. Latent value can, for example, be found in acquiring new
knowledge, trying new methods, and other innovative activities. Value is, therefore, not
always directly linked to the effort exerted by the KW, making it difficult to measure
his/her productivity. Effort is the physical or mental activity performed by the KW. To give
an example, under chronic stress, the KW might perceive that he/she needs to exert
more effort to generate the same value he/she did before. However, his/her employers
might perceive his/her level of effort as the same. This will cause a mismatch in the
individual KW’s perception of his/her productivity and the organization’s perception of
his/her productivity.

Óskarsdóttir and Oddsson (2017) found two factions of current research that view the
problem of managing and improving KWP from the ideas of their solutions. Both factions
assume that effectively working with knowledge is the main factor influencing KWP. One
faction believes that the solution is in fulfilling information needs, knowledge sharing, and
preventing information overload, making knowledge management the solution. Knowl-
edge management is the process of codifying knowledge into external systems. The other
faction believes that knowledge cannot be effectively codified, and therefore, the solution
is to invest in the workers themselves through increased motivation, work engagement,
and commitment to the organization. Both factions look at the problem of managing and
improving KWP from the viewpoint of the organization.

If managing and improving KWP is looked at from the viewpoint of the individual
knowledge worker, both the problem description and solutions change. Óskarsdóttir and
Oddsson (2017) detected in a literature review of a proxy for industry that individual
knowledge workers experience the following challenges as influential to their productiv-
ity: too much demand and insufficient resources, choosing what to do and how to do it,
self-development, self-awareness, successful relationships, tapping into their full potential,
collaboration, the productivity of their thinking, and motivation. Solutions to these chal-
lenges have been proposed and used with varying degrees of success. For example: time
management, personal resource management, or energy management, key result areas,
goals, networking, communication, leadership, motivators, and so on.

Managing and improving KWP has all the hallmarks of a wicked problem. Rittel and
Webber (1973) defined a wicked problem as a problem that does not have a fixed definition
and has no boundaries. Wicked problems have three things in common (Checkland 2011):

1. They have many viewpoints, which often are competing;
2. These viewpoints are not constant, but change with interpretations of new experiences

or knowledge of individuals or groups;
3. The individuals in the situations behave purposefully rather than from intuition

or randomly.

In wicked problems, how one understands the problem depends on one’s idea for
solving it. As Rittel and Webber (1973, p. 162) put it: “One cannot understand the [wicked]
problem without knowing about its context, one cannot meaningfully search for infor-
mation without the orientation of a solution concept, one cannot first understand, then
solve”. There are no right or wrong solutions, only better or worse from the viewpoint of
stakeholders, who all have different interests, values, and worldviews.

It is, therefore, important to view a wicked problem from many viewpoints to identify
actions for improvement that are aligned with all viewpoints and do not intensify compet-
ing interests (Checkland 2011). The soft systems methodology (SSM) was developed by
Checkland (2011) to deal with wicked problems holistically using systems thinking. The
SSM consists of four main activities: (1) finding out about a problem situation, (2) formulat-
ing purposeful activity models, (3) debating the situation, and (4) taking action for improvement.

This research attempted to find and define holistic systems that affect the productivity
of the KW to increase our understanding of KWP, so applicable frameworks and methods
can be found to manage, measure, and improve it holistically. We used the SSM to explore
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KWP and formulate a purposeful activity model of the system from the viewpoint of the
individual KW. In other words, we executed the second activity in the SSM. Purposeful
activity models are tools in the SSM to facilitate structured debates of a situation from
different viewpoints (Checkland 2011). The debate is used to find accommodations among
conflicting viewpoints. The purposeful activity models are not an accurate representation
of the real world, as models built for simulation, but a model of the process of how we
explore the world.

Soft systems are described in the form of a transformation process. Purposeful
activity models are therefore built by assembling and linking the activities relevant to
acquiring the input, the activities to transform it, and the activities to do something
with the output (Checkland 2011). Once a purposeful activity model from the view-
point of the individual has been created, the next step, according to the path set by
Óskarsdóttir and Oddsson (2017), is to formulate a purposeful activity model of the system
owned by the organization. Only after both of these viewpoints have been explored can
the situation be debated and actions for improvement identified. These are the last two
activities in the SSM.

A literature review was executed to identify the activities relevant to the process that
describes the system from the viewpoint of the individual KW. This is the process in which
the KW uses resources to execute actions to create tangible or intangible artifacts with the
intention of generating value. The insights gained from this literature review are detailed
in the section below. They were used to develop the purposeful activity model and map
the identified activities. The purposeful activity model is presented in Section 3 with a
discussion about how it was developed. This paper then concludes with a discussion on
what implications the insights gained from the purposeful activity model have on KWP.

2. Literature Review

A literature review was executed using the snowballing method. The aim was to
explore what is value in knowledge work and these three concepts: competencies, knowl-
edge, and personal resources. They were identified as important to the activities of the
knowledge worker (KW) when creating value (Óskarsdóttir and Oddsson 2017). This
section provides an overview of the results of this literature review.

2.1. Value in Knowledge Work

When exploring the question, “What is value in knowledge work?”, some conflicting
interests become clear. It is not given that what is perceived as value from the viewpoint of
the organization is the same as what the KW himself/herself perceives as value. A KW in a
modern protean or boundaryless career needs to balance his/her own well-being, career
growth, professional development, and contribution to the organization. In some cases,
these are aligned, where the same actions contribute to the organization and the KW’s
needs. Often though, these are in conflict, and the KW must choose actions that contribute
to one at the expense of another. Usually in those circumstances, the KW chooses the actions
that give him/her the most benefits rather than contributing to his/her organization.

Robertson and Flint-Taylor (2009) stated that it is in the best interest of the organization
to ensure that when a KW needs to make decisions or commit high degrees of effort, that
the choice, that will maximize his/her well-being, is in alignment with the organization’s
objectives. KWs find it difficult to make decisions that might damage or deplete their personal
resources and would rather commit effort in a task that is psychologically rewarding. Well-
being at work is derived from positive emotions and an overall sense of purpose that gives
direction and meaning to one’s actions. The experience of achievement, striving and doing
something that is seen as worthwhile, elicits well-being (Robertson and Flint-Taylor 2009).

The organization should, therefore, invest in getting to know their KWs. Then, they
can orchestrate their organizational culture, environment, and leadership to maximize
value creation that contributes to their objectives and the well-being of their workers
(Eriksson et al. 2017). The organization needs to communicate their organizational objec-
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tives and needs to their KWs and motivate them to create value for them. Figure 1 describes
this conflict between these viewpoints and how they are communicated.

Figure 1. Perceiving value; organization, social system and knowledge worker (KW).

The organization communicates what they perceive as value through their organi-
zational culture, environment, and leadership. The organizational culture conveys how
things are done within an organization and what matters (Louis 1980). Leadership manip-
ulates the culture and formulates the work environment (Alimo-Metcalfe et al. 2008). It is
vital to learn the culture to develop a scheme for interpreting everyday events within the
organization (Louis 1980).

This is usually done through observation and modeling of insiders’ behaviors (Jia et al.
2020). By observing successful and competent insiders, the KW obtains information about
the appropriateness of imitation and the likelihood of receiving valued outcomes for behav-
ing similarly or expressing similar values (Weiss 1978). This process is called organizational
socialization (Cooper-Thomas and Anderson 2006; Louis 1980). Livi et al. (2018) observed
that in today’s labor market instability, KWs need to keep up with continuous changes
within organizations and are often forced to modify their work and social environment.
Organizational socialization, therefore, does not only occur in the initial stage of a KW’s
career anymore, but is a continuous process (Livi et al. 2018).

The KW’s social system includes his/her colleagues, personal network, professional
network, and community. People in a KW’s social system communicate what they perceive
as value through their behavior, actions, and attitudes. Creating value for others in your
social system can be a source of well-being. For example, helping others can provide posi-
tive emotions and contributing to your community can give a sense of purpose. It also builds
relationships that can have a restorative effect on the KW’s personal resources and gives the
KW access to knowledge he/she might need to create value for the organization. The KW
interprets what others in his/her social system perceive as value through socialization.
Socialization is a similar process as organizational socialization and allows an individual to
integrate successfully into a society, community, or other social groups. Socialization allows
a group of people to have a shared cognitive frame and is built on shared experiences, trust,
imitation, and observation (Kang et al. 2007; Nonaka 1994; Weiss 1978).

The KW identifies his/her needs using self-awareness, needs that can, for example, be
connected to his/her well-being, personal resources, need to do something worthwhile,
career growth, or professional development. Self-awareness refers to how conscious an
individual is of his/her self-image, own inner state, preferences, personal resources, and
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his/her impact on others (Goleman 1999; Hall 2004). The KW communicates what he/she
perceives as value through his/her behavior, actions, and attitudes. The KW takes into
account his/her own needs and his/her interpretation of what the organization or others in
his/her social system perceive as value when making decisions on what actions to execute,
when, and how.

As Óskarsdóttir and Oddsson (2017, p. 12) stated, “the individual knowledge worker
cannot fulfill every demand on him, he/she needs to choose what to do, how to do it,
and when to do it. The challenge is knowing which tasks to focus on to create value for
the organization, the individual knowledge worker or others in his/her social system”.
The KW is effective when he/she manages to focus on the right tasks to generate his/her
intended value, in other words, when what the organization or others in his/her social
system perceive as value is in alignment with what the KW perceives as value.

It is also useful for the KW to understand the general mechanisms of economic value
creation, to better discern where he/she can contribute to the organization. To create
economic value, the outcome of the KW’s actions needs to fulfill a need of a stakeholder of
the organization in a way that contributes to the organizations objective to realize profits.
Economic value can be created by the actions of the KW, but it is only captured when it is
exchanged for a profit (Bowman and Ambrosini 2000).

Profits are made when the price paid is higher than the costs of the resources used to
create the job, task, product, or service. Therefore, the KW needs to identify actions that
contribute to value creation and be able to execute those actions with as few resources as
possible. This means that individuals can contribute to value creation by executing actions
more efficiently to lower costs (Bowman and Ambrosini 2000). This is also relevant in the
public sector even though profit is not the main objective. Public services and enterprises
need to do the most general good with the funding that they have. To do that, it is important
that their KWs are effective and efficient in creating value for their constituents.

Resources are not only physical, such as materials or equipment, but also intangible,
such as the KW’s own effort. A KW’s effort has a direct monetary cost such as wages,
overhead costs, and other benefits the organization pays the KW for his/her time. However,
a KW’s effort can also have a more indirect cost. For example, a KW that uses too much
effort to execute actions can become exhausted, which can lead to a diminished performance,
presenteeism, absenteeism, and health problems (Aboagye et al. 2019; Cropanzano et al. 2003).

KWs primarily work for organizations that depend on the ideas and knowledge
of their employees for their success (Amar 2004). Innovation is the main competitive
advantage of such organizations. Human knowledge is used to innovate what is done and
how it is done (Amar 2004), for example creating a fresh approach to an objective or task,
improvements to a product, or even a whole new product. It is an investment in possible
future value and is therefore inherently risky. Yet, at the same time, successful innovations
are the key to an organization’s superior profits and growth.

The outcome of innovation is highly uncertain, and the effects of innovation are
difficult to measure (Kline and Rosenberg 2009). This creates a challenge when looking at
knowledge worker productivity (KWP). It is difficult to discern whether the effort exerted
will result in value and, if so, when that value will be realized. This does not mean that
a KW that performs innovative actions is unproductive. There needs to be balance in
executing actions that create known value and innovating actions that might or might
not create value within organizations, to both preserve current profits and grow to realize
superior profits.

Innovation can be split into two types—high risk, radical innovation and small,
cumulative, evolutionary changes that might reduce costs or enhance a product (Kline
and Rosenberg 2009). Both types are important. Control of costs through evolutionary
changes is important to remain competitive in the short run, while the movement to rad-
ical innovation is often necessary to survival in the long run. An organization needs to
nurture an environment that supports cooperation between KWs to leverage their knowl-
edge (Kang et al. 2007). A cooperating environment allows the organization to exploit
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and extend knowledge for competitive advantage and encourage entrepreneurial activity,
resulting in radical innovation.

The actions of organizational members are the source of an organizations success,
but it is often difficult to contribute specific value to specific organizational members.
Their work is interdependent, making the combined result of the KWs’ contributions
greater than the sum of each individual contribution (Bowman and Ambrosini 2000). It is
important to be aware of the level of interdependence. Sometimes, value can be created by
helping a colleague, sharing knowledge, and delivering results in a timely manner so that
colleagues can use them. These helping behaviors that facilitate organizational productivity
by affecting colleagues’ performance have been discussed under many concepts such as
extra-role performance, organizational citizenship behavior, and contextual performance
(Borman and Motowidlo 1997; Cooper-Thomas and Anderson 2006; Podsakoff et al. 1997;
Smith et al. 1983; Van Scotter and Motowidlo 1996). This interdependence is explored in
the next section about knowledge.

2.2. Knowledge

The KW seldom has all the knowledge and information needed to create value. Kang
et al. (2007) stated that knowledge is the most distinctive and inimitable resource available
to organizations. According to Lee and Yang (2000), “information is data organized into
meaningful patterns” and information is transformed into knowledge when an individual
understands, interprets, and applies the information in the context of his/her unique
personal experiences, lessons learned, judgments, and intuitions.

Polanyi (1966) stated that knowledge has a tacit element and an explicit element, that
is “we can know more than we can tell”(p. 4). The explicit element is what we can tell,
while the tacit element is what we know that we cannot identify to tell. It is hidden, highly
personal, and context dependent (Nonaka 1994). The explicit element of some knowledge
consists of the information or events that the individual reacts to and, therefore, can identify
and express in words and numbers (Nonaka 1994; Polanyi 1966). Meanwhile, the tacit
element of that knowledge is the awareness of the particulars of that information or event,
which gives the context and influences how the individual anticipates, interprets, and
reacts (Polanyi 1966). In other words, these particulars are only known in the context of
that information or event and therefore cannot be codified as the explicit element of the
knowledge. Explicit knowledge can be codified and even shared through an information
technology (IT) system (Gonzalez and Martins 2014; Lee and Yang 2000).

To give an example, a KW can leave a meeting with a customer and write internal meet-
ing notes for his/her team that the customer liked specific features (explicit knowledge),
but if you ask him/her how he/she knows that the customer liked the features, he/she
could only vaguely tell why he/she came to that conclusion (tacit knowledge). The KW
would have relied on his/her awareness of particulars such as his/her interpretation of
the body language of the customer or of some of the questions or comments the customer
made. This interpretation is influenced by the KW’s perceptions, which stem from his/her
previous experiences, beliefs, and perspective (Nonaka and Ryoko 2003).

Figure 2 shows the four modes of knowledge conversion of Nonaka (1994). He
assumed that knowledge is created through the conversion of tacit and explicit knowledge.
The four modes are externalization, internalization, socialization, and combination.

Externalization is the conversion of tacit knowledge into explicit knowledge through
a process that reveals hidden tacit knowledge, allowing the KW to articulate it as explicit
knowledge and express it as information. Internalization is the conversion of explicit
knowledge into tacit knowledge through application in relevant situations. Socialization
is the conversion of tacit knowledge in the social environment into tacit knowledge of
the individual through action or perception. Combination is the creation of new explicit
knowledge by sorting, adding, recontextualizing, or recategorizing explicit knowledge
(Nonaka 1994; Nonaka and Ryoko 2003).
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These four modes of conversion will be used in the discussion on how the KW works
with knowledge. The main purpose of a KW is to acquire, create, share, or apply knowledge
in his/her job to create value. Figure 3 shows important factors pertaining to how the
KW acquires, creates, or applies knowledge, while Figure 4 focuses on knowledge transfer,
which is the basis of sharing knowledge.

Figure 2. The four modes of knowledge creation of Nonaka (1994).

Figure 3. Acquire, create, and apply knowledge.
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Figure 4. Knowledge transfer.

As mentioned above, the KW interprets data and information using his/her perspec-
tive, prior knowledge, experience, and beliefs. Data and information can be gathered, inter-
preted, and reconfigured by sorting, adding, recategorizing, or recontextualizing to create
new explicit knowledge. This is the process of combination from Figure 2 (Nonaka 1994).

Data and information can be converted into tacit knowledge by individuals through
internalization (Nonaka 1994). In the internalization process, the KW creates new tacit
knowledge by interpreting the explicit knowledge using his/her perspective and experi-
ence in applying the explicit knowledge. The new tacit and explicit knowledge acquired
or created in these processes can then be applied along with prior knowledge, data, and
information to create value by allowing the KW to fulfill demands, execute actions, or solve
problems that depend on the knowledge. The KW should also share his/her newly found
knowledge to create value by contributing to the organizational knowledge base.

The KW needs to gather data and information to acquire or create the knowledge
he/she needs to be able to execute these value-creating actions effectively and efficiently.
Information can come from colleagues, professional or personal networks, technology,
media, etc. The KW needs to know what information sources are available, as well as how
to acquire, access, and maintain them.

The KW should be selective in the information he/she gathers since assimilating in-
formation and creating knowledge takes time and effort. In some instances, the KW could
create more value by delegating an action to someone who already has the knowledge
rather than trying to internalize it himself/herself. Developments in information technolo-
gies have drastically increased the availability of information (Edmunds and Morris 2000).
The KW needs to be aware that not all information is created equal and should use his/her
judgments to discern useful and relevant information.

Most organizations use information and communication technology (ICT) systems to
store and distribute their data and information (Mládková 2011), for example ICT systems
such as data management systems, content and document management systems, intranet
solutions, search engines, workflow management systems, business intelligence systems,
groupware, and so on (Maier 2007). The usefulness of such systems is dependent on the
KWs themselves, whether they keep them up to date with relevant data and information
and actually use them as information sources. It is, therefore, important that the KW be
aware of these systems as potential information sources and receive training on how to
codify and retrieve data and information from them.

Social relations are considered the most efficient means for transferring both tacit and
explicit knowledge between individuals (Kang et al. 2007). This means that appreciating in-
formation sources is inherently understanding the social constructs within the organization
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or expert communities in which the KW is. Different types of social connections give access
to different information sources. Strong and dense social connections, built on dyadic trust
through direct personal experiences, are great sources for exploitative learning, which
involves refining and deepening existing knowledge. This is because shared experiences
are the key to transferring and acquiring tacit knowledge (Nonaka 1994). Individuals need
to have a shared cognitive frame of reference to recognize, understand, and exchange
tacit knowledge (Kang et al. 2007). This allows individuals to share each other’s thinking
processes through observation, imitation, and practice (Nonaka 1994).

This means, to access information or knowledge from colleagues or other members of
an appropriate expert community, building relationships is key. The KW can build relation-
ships and access information or knowledge by socializing, cooperating, collaborating, and
communicating. Communication can take place either using face-to-face communication
or using communication technologies such as email, messaging platforms, social media,
telephones, or web conferencing platforms.

Networking is a way to acquire new information sources. It is a set of behaviors
designed to build informal interpersonal relationships to exchange affect, information,
benefits, and influence (Michael and Yukl 1993). Today, much networking happens in the
virtual world of the Internet or web through social media instead of face-to-face. Social
media refers to applications or web sites that enable users to exchange information and
provide tools to support the maintenance of relationships, aid in the discovery of potential
relationships, and the conversion of potential ties into weak and strong ties (Shalini et al.
2018; Van Zyl 2009).

Weak and nonredundant social connections, built on generalized trust accorded to the
KW because he/she is a member of the same social unit, are great sources for explorative
learning. Explorative learning involves the pursuit of knowledge that differs from the status
quo and does not exist in the organization (Kang et al. 2007). In weak and nonredundant
social connections, a dialogue needs to take place to convert the tacit knowledge of the
parties into explicit knowledge through what Nonaka (1994) called the externalization
process. Since the parties do not have shared experiences, they need to use metaphors
and analogies to articulate their own perspectives and reveal hidden tacit knowledge.
Through successive rounds of meaningful dialogues, concepts are created with consistent
and systematic logic. This results in explicit knowledge that can be codified, communicated,
and learned by others.

Figure 4 shows important factors connected to knowledge transfer that have been
discussed above. The KW can create value by being an information source to others and
take time to share his/her knowledge, both explicit through codification and tacit through
social interactions such as socializing, mentoring, and training.

Most KWs are interdependent, that is their actions are dependent on the actions of
others. This interdependence can emerge from the complexity of tasks, where the KW
does not have all the knowledge or skills needed to execute them, or from the design of
work processes, where the tasks are serially linked (Rosendaal 2009). Another type of
interdependence is when the KWs are working towards group goals or provided with
group feedback (Van der Vegt and Van de Vliert 2002).

To create a relatively permanent competitive advantage for the organization, indi-
vidual learning needs to be transformed into organizational learning (Urbancova et al.
2016). Organizational learning is the development of collective insights, knowledge, and
associations between past actions and future actions (Fiol and Lyles 1985; Popper and
Lipshitz 1998; Urbancova et al. 2016). It is not simply the sum of each member’s learning
even though organizations only learn through the experience and actions of individuals
(Fiol and Lyles 1985; Popper and Lipshitz 1998).

Organizational learning creates the shared mental models, norms, and values over
time that allow for the transfer of tacit knowledge (Fiol and Lyles 1985; Popper and Lipshitz
1998). These shared mental models, norms, and values are transmitted to present and
future employees through the organizational culture and learning systems. By sharing
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knowledge acquired while executing actions, the KW contributes to the learning systems
of the organization. Until KWs share both their tacit and explicit knowledge within the
organization, it is the individual’s capital, not the organization’s, and is therefore an
unvalued asset by the organization (Bogdanowicz Maureen and Bailey Elaine 2002).

As is apparent in the discussion above, working with knowledge is very complex
and depends on many factors. Such as the organizational environment, culture, the per-
spectives of individuals, social connections between individuals, and the availability of
technology, information, and data. This complexity means that there are many fields
and disciplines dealing with knowledge (Maier 2007). From these fields, the multidisci-
plinary field of knowledge management (KM) emerged, which is based on the belief that
“there are substantial benefits to be gained from the systematic and conscious treatment of
knowledge-related processes in organizations” (Maier 2007, p. 59). Many organizations
have implemented KM initiatives to improve their way of handling knowledge to improve
organizational performance (Maier 2007).

Knowledge management systems (KMSs), which rely on modern ICTs, are used as
enablers of KM within organizations (Oyefolahan and Dominic 2013). They combine and
integrate services for the handling of explicit and tacit knowledge (Maier 2007). KMSs
facilitate, for example, the storing, organizing, distributing, and retrieval of explicit knowl-
edge. They also provide services for the handling of tacit knowledge, which ease the
identification of experts within the organization, the creation of communities of experts,
and collaboration. Most larger organizations have some sort of KMS that the KW needs to
be aware of and utilize to access information sources and as an information source itself.

The success of a KMS is dependent on the willingness of employees to use it, the will-
ingness to codify their own knowledge into the system, acquire knowledge from the
system, and create new knowledge through combination and collaboration with others
(Oyefolahan and Dominic 2013). Factors such as training in the KMS technology, as well
the as ease-of-use and quality of the KMS affect whether the KMS is adopted by the KWs
in the organization (Kundapur and Rodrigues 2012).

With these emerging KMSs, ICT systems, and media outlets, such as the Internet,
there is an abundance of information. It is, therefore, important to use discernment
when choosing information sources and what information to process. This abundance
of information may lead to information overload or analysis paralysis. Then, the KW
cannot process all the information efficiently, leading to omissions, errors, and stress
(Edmunds and Morris 2000). Information overload or analysis paralysis affect not only
decision-making, but have a depleting effect on personal resources. Hemp (2009) stated
“the stress of not being able to process information as fast as it arrives—combined with
the personal and social expectation that, say, you will answer every e-mail message—can
deplete and demoralize you”. The next section delves into the KW’s personal resources
and how they are depleted and restored.

2.3. Personal Resources

Hobfoll et al. (2003) defined personal resources as aspects of the self that are generally
linked to resiliency. They refer to an individual’s sense of his/her ability to control and
impact his/her environment successfully. Resiliency is the capacity to recover quickly from
stress. These are resources such as self-efficacy, sense of mastery, optimism, characteristic
degree of goal pursuit, social support, and self-esteem. Kira et al. (2010), on the other
hand, defined personal resources as “mental abilities and states, such as knowledge and self-
esteem”, as well as “dispositional orientations or habitual behaviors, such as a preferred
coping strategy or preventive behavior in maintaining one’s health”. Greenblatt (2002),
meanwhile, defined personal resources as the physical, psychological, cognitive, and social
resources at the disposal of an individual, which “provide the fuel necessary to engage
with and accomplish all of life’s activities”.

Physical resources come from our body. They consist of our physical strength, en-
durance, and reactions to physical stimuli. Psychological resources refer to the individual’s
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affective capabilities, emotional intelligence, and responses to emotional stimuli. They
include faith as well, which comes from the individual’s connection to deeply held values,
purposes, and vision. Cognitive resources are natural and learned intellectual capacities,
the ability to access them, and the energy necessary to use them. Social resources include
the capabilities to interact and connect with others, as well as the ability to access social
resources for personal benefit.

The perspective of personal resources of Greenblatt (2002) seems to be different from
the other definitions, but after a closer comparison, it becomes clear that these four groups
of personal resources all encompass aspects of the self that are linked to resiliency. Figure 5
shows how these three definitions all refer to personal resources as aspects of the self linked
to resiliency.

In Figure 5, resiliency seems to have a simple relationship with the personal resource
reserves where resiliency lowers if the personal resource reserve decreases. This is a
simplification of this relationship. According to Cake et al. (2017), resiliency is a dynamic
process in which personal resources and contextual resources interact over time through
particular strategies to enable sought-after mental states, such as enjoyment, self-esteem,
professional engagement, satisfaction, well-being, and so on. Contextual resources include,
for example, someone’s social support, relationships, feedback, decision latitude, skills,
discretion, and culture. Strategies, however, are the dispositional orientations and habitual
behaviors that someone uses to try to restore their personal resource reserves, such as sleep,
meditation, time management, nutrition, humor, and so on.

Figure 5. Definition: personal resources are aspects of the self linked to resiliency.

The KW’s personal resources are subjective and influenced by the KW’s perceptions of
himself/herself and the world. This means that perceived personal resources change over
time with the ever-changing worldview of the KW, in different situations and environments.
The assessment of what personal resources are available and the threat of loss, actual loss,
or resource gains usually happens subconsciously, causing habitual responses to different
stressors and challenges in the environment. How an individual responds is a function of
his/her personality, constitution, perceptions, and the context in which the stressors occur
(Hobfoll 1989).

Habitual responses to offset resource loss are often called coping strategies or behav-
iors (Hobfoll 1989). When reacting to a loss of a resource, individuals make use of other
resources that they possess, which can result in a depletion of those resources. When choos-
ing to utilize a given coping strategy or behavior, the individual subconsciously evaluates
his/her potential losses, determines what he/she loses by expending other resources, and
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analyzes the chance of success. Circumstances that threaten an individual’s status, position,
economic stability, loved ones, health, basic beliefs, or self-esteem are common causes of
personal resource depletion. Events that clearly reflect loss are the most psychologically
threatening such as being fired, retirement, foreclosure, divorce, or death (Hobfoll 1989).

These kinds of big events are not needed for a knowledge worker to feel chronic
stress that affects his/her performance. Multiple personal resources are used to accomplish
tasks, and the tasks have a different effect on different personal resources (Greenblatt
2002). A task may have a depleting effect on one personal resource, but a restorative effect
on another. Executing many tasks in a row using behaviors or in conditions that have a
depleting effect on a specific personal resource will lead to chronic stress that undermines
performance (Greenblatt 2002; Loehr and Schwartz 2001).

There is a resiliency threshold. If the personal resources are depleted below it, the typi-
cal impact of depleting behaviors or conditions are magnified and the impact of restorative
behaviors or conditions are reduced. This is typically the cause of the exhaustion or burnout
of KWs, a series of small personal resource losses that are insufficiently offset by personal
resource gains, eventually using up the personal resource reserves necessary for success-
ful coping strategies or behaviors. Figure 6 shows the interaction between the personal
resource reserves and the effects of engaging in certain behaviors or conditions.

Figure 6. Personal resource reserves.

The KW’s wellbeing and performance, therefore, can be improved by choreographing
tasks to optimize the use of the KW’s personal resources (Greenblatt 2002; Loehr and
Schwartz 2001), that is to make sure that depleting behaviors and conditions are offset by
restorative behaviors and conditions. It is not only important to balance depletion and
restoration. The personal resource reserves can also be expanded by engaging in restorative
actions more frequently or in actions that have a larger restorative impact. The KW needs
to use self-awareness to identify his/her personal resources, his/her personal resource
reserve levels, and the different effects his/her behaviors and the conditions he/she is in
have on them. With this awareness, the KW can sequence his/her tasks strategically to
positively impact resource levels (Greenblatt 2002).

There are though some common behaviors and conditions that are restorative for
most people such as sleep, exercise, nutrition, breathing, positive relationships, positive
emotions, gratitude, a growth mindset, and connecting to your purpose or meaning (Fritz
et al. 2011; Greenblatt 2002; Loehr and Schwartz 2001; Peseschkian and Remmers 2020).
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Greenblatt (2002) found in her research that a KW can experience what she called an over-
dose effect, when characteristically restorative behaviors or conditions become depleting
when experienced in excess. Common behaviors and conditions that are depleting for most
people are conflicts with personal values, emotional regulation, suppressing stimuli, and
negative emotions (Greenblatt 2002; Loehr and Schwartz 2001).

2.4. Competencies

A competency is a set of behavior patterns organized around intent (Boyatzis 2008).
Intent is the force that causes action toward an outcome (Spencer and Spencer 1993). This
means that competencies both imply what a KW can do and what he/she wants to do
(Ryan et al. 2009). Competencies allow the KW to demonstrate behavior patterns that lead
to or cause effective or superior performance (Boyatzis 1982).

A competency may exist within the KW at various levels. Boyatzis (1982) defined three
levels of a competency: (1) the subconscious level of motives and traits, (2) the conscious
level of self-image and social role, and (3) the behavioral level of skill. Spencer and
Spencer (1993) presented these levels in an iceberg model, where the visible components
of a competency, skill and knowledge, stood up above the waterline, while the hidden
components, self-image, traits, and motives, were under the water. The definitions of these
components are (Boyatzis 1982; Spencer and Spencer 1993):

1. Motives are recurrent thoughts about a goal state or situation that drive an individual
to a certain behavior;

2. Traits are a characteristic way an individual responds to certain stimuli, that is the
consistent responses he/she has to similar situations or information;

3. Self-image is an individual’s perception of himself/herself and the interpretation and
labeling of that image in the context of values, both his/her own and the values in
the environment;

4. Social role is an individual’s view of how he/she fits in with regard to the characteris-
tics he/she possesses and the interpreted expectations of others;

5. Knowledge is the internalized information an individual has in specific content areas;
6. Skill is the individual’s ability to demonstrate specific behavior patterns that are

functionally related to attaining a performance goal.

Figure 7 shows these components in an extended version of iceberg model of Spencer
and Spencer (1993). The figure shows how the KW’s characteristics and environment affect
these components and how the components lead to effective or superior performance.

Figure 7. Levels of a competency, what affects them, and how they contribute to effective or
superior performance.
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It is best to read the figure from left to right starting at the KW stick figure. The KW has
the underlying characteristics of motives and traits. The KW has past experiences, as well,
that affect his/her interpretation of the social, cultural, and organizational environment.
His/her past experiences and his/her interpretation of the environment affect his/her
judgments of self, which form his/her self-image. His judgments of self and his/her
interpretation of the environment affect how he/she views how he/she fits in, which
influences what social role he/she selects in the situation.

The four components of a competency that are hidden under the water in the iceberg
model control the surface behaviors (Garavan and Mcguire 2001). Traits and motives are
at the base of the iceberg and are difficult to assess and develop (Spencer and Spencer
1993). They affect what behavior patterns are demonstrated. A KW will, therefore, be
unsuitable for an organizational role if the KW lacks the traits and motives for the required
competencies. This is the basis of the popular saying: hire for attitude or character and
train skill.

Social role and self-image are a bit higher up, but still hidden under the waterline.
They can be changed by training, psychotherapy, and positive developmental experiences
(Spencer and Spencer 1993). They help in identifying the appropriate actions to take for
effective or superior performance. Skill and knowledge are at the top of the iceberg, fully
visible above the waterline. They are relatively easy to develop. Skill and knowledge
are used to take appropriate actions, demonstrating specific behavior patterns that lead
to effective or superior performance. By taking the appropriate actions, knowledge is
acquired and the ability to demonstrate these specific behavior patterns improves, which
effectively trains the skill. The collection of actions taken by the KW over time provide the
past experiences of the KW.

Boyatzis (2008) identified three clusters of competencies connected to outstanding
performance from research published in the last thirty years:

1. Cognitive intelligence—competencies that relate to “the ability to think or analyze in-
formation and situation” (p. 8), for example systems thinking and pattern recognition
competencies;

2. Emotional intelligence—competencies that relate to “the ability to recognize, under-
stand and use emotional information about oneself” (p. 8), for example self-awareness
and self-management competencies;

3. Social intelligence—competencies that relate to “the ability to recognize, understand
and use emotional information about others” (p. 8), for example social awareness
and relationship management including empathy and teamwork competencies.

The KW needs to appreciate his/her own competencies when discerning what to
do and how to do it. To appreciate his/her own competencies, the KW needs to acquire
and develop the competency of self-awareness. Hall (2004) called it a metacompetency
since it helps the individual learn how to learn new competencies. Self-awareness refers
to how conscious the individual is of his/her self-image, own inner state, and his/her
impact on others. Through his/her self-image, the individual perceives his/her particular
set of competencies from his/her experiences, interests, values, his/her belief in his/her
capabilities to perform certain tasks, and feedback from others (Hall 2004).

There is a vast amount of literature on factors that influence the work of the KW. This
literature review focused on what is value in knowledge work, competencies, knowledge,
and personal resources. No papers were found that connected all these concepts together to
create a holistic view of the activities of the KW when creating value. This paper attempted
to do just that. The next section uses the knowledge gained from the literature review to
identify activities and develop a purposeful activity model of a system for the individual.

3. Purposeful Activity Model of a System for the Individual

The first step in the soft systems methodology (SSM) is to analyze the problem situation
and define relevant systems from different viewpoints of stakeholders. These different
viewpoints are called problem owners. A problem owner is someone who experiences
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unease about a situation, is affected by it, and feels that it can be improved (Checkland 1993).
The second step in the SSM is to formulate purposeful activity models for relevant systems
for each problem owner. Purposeful activity models are a tool in the SSM. The objective of
the SSM is not to draw up an accurate representation of the real world, but to structure an
exploration of it as a learning system using systems thinking (Checkland 2000).

Óskarsdóttir and Oddsson (2017) executed two literature reviews to explore the
problem situation of managing and improving knowledge worker productivity (KWP).
They defined two relevant systems for two problem owners, the individual knowledge
worker (KW) and the organization. This section goes into detail about the development of
a purposeful activity model for the system, defined by Óskarsdóttir and Oddsson (2017),
owned by the individual KW, and presents it.

3.1. Developing the Purposeful Activity Model

The SSM defines systems using root definitions that describe them as transformation
processes. Purposeful activity models are, therefore, developed by identifying and linking
the activities relevant to acquiring the input, transforming the input into output, and
generating target outcomes (Checkland 2011). According to Zwikael and Smyrk (2012),
outputs are tangible artifacts produced from the work of the transformation process.
However, in the context of knowledge work, defining the outputs as tangible artifacts is too
narrow. Outputs in knowledge work can be tangible, for example documents or products,
but also intangible, such as services or knowledge. Let us extend the definition of output
to include both tangible and intangible artifacts. Target outcomes, on the other hand, are
intangible desired end-effects that arise when the output from the transformation process
is utilized (Zwikael and Smyrk 2012).

Óskarsdóttir and Oddsson (2017, p. 18) defined the system for the individual KW
as “a system, owned by the individual, which transforms perceived effort of the individ-
ual knowledge worker into perceived value by the organization by managing personal
resources, being effective and efficient”. This root definition was found to be too restrictive
when developing the purposeful activity model. It does not include the conflict of interest
that the KW needs to deal with when creating value. He/she needs to interpret what is
value and choose whether to create value for himself/herself, for the organization, or for
someone in his/her social system. The root definition above assumes that the KW can
interpret effectively what the organization perceives as value and that the KW’s objective
is to only create value for the organization. A new root definition was formulated as seen
in Table 1.

Table 1. Root definition of a system owned by the individual knowledge worker (KW).

Root Definition:

A system, owned by the individual KW, in which the KW uses resources to execute actions
exerting effort to create tangible or intangible artifacts with the intention of creating value.

Figure 8 maps the root definition to the ITO model of a transformation process, where
input is transformed into output, which generates target outcomes (Zwikael and Smyrk
2012).

Figure 8. ITO model.
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As seen in Figure 8, the inputs (Is) are resources. Resources can be anything the
KW uses to execute actions to create artifacts, for example tangible resources such as
office supplies, documents and technology, as well as intangible resources such as time,
knowledge, competencies, and personal resources. Since the focus of this purposeful
activity model is on the individual KW in the situation of managing and improving KWP,
only resources that influence decision-making that affects KWP were explored. From the
literature review, seven activities were identified that were needed to obtain the input,
which were assembled into two groups, awareness and personal aspects.

In the awareness group are the activities: appreciate what is value, appreciate com-
petencies, appreciate information sources, and appreciate personal resources. The word
appreciate is used because it encompasses the importance of both fully understanding and
recognizing the worth of these aspects in the awareness group. In the personal aspects group
are the activities: acquire and develop competencies, acquire and maintain information
sources, and manage personal resources.

The transformation (T) consists of the actions executed by the KW to transform the
resources to the output (O) of tangible and intangible artifacts. In other words, the outputs
(Os) are the results of the actions the KW takes. Five activities were identified that the KW
needs to perform to execute actions with the intention of creating value. The activities
were put together into the group actions and are: identify actions that contribute to value
creation, evaluate the competencies and knowledge needed for actions, evaluate the effort
needed to execute the actions, select actions, and execute actions exerting effort.

The targeted outcome is value. Value is subjective, so what is value is open to interpre-
tation. To be able to reach a target outcome, the output needs to be delivered to someone
who then utilizes it in a way that generates the target outcomes (Zwikael and Smyrk
2012). Three activities were identified that are needed to deliver the results of the KW’s
actions. They were put together into the group value contribution and are: communicate the
results of actions to relevant parties, share knowledge acquired while executing actions,
and evaluate whether actions created value.

The next section presents the purposeful activity model where the identified activities
are linked logically together. Delving deeper into these activities and how they are interde-
pendent gives a structure to our exploration of what influences the productivity of the KW
at work. Figure 9 shows the four groups of activities identified and how they are linked.

Figure 9. The four groups of a system for the individual.

The arrows show what groups and activities depend on each other. The activities
in the personal aspects group depend on the activities in the awareness group. The arrow,
therefore, points from awareness to personal aspects. The actions group uses awareness and
personal aspects to execute actions, but acquiring and maintaining personal aspects takes
place during the execution of actions. That is why there are arrows in both directions. Value
contribution depends on the outcomes of actions and uses awareness to evaluate the value
created, which in turn informs the KW. Awareness, therefore, also depends on activities in
the group value contribution. These links will become clearer in the review of the purposeful
activity model in the next section.
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3.2. Purposeful Activity Model

The purposeful activity model of a system for the individual shows the activities the
individual KW goes through when creating value and how they are linked. A KW goes
through many of these activities subconsciously, making split-second decisions based on
intuition. If a KW skips some activities or carries them out with the wrong assumptions,
this could lead to less effective decisions or unnecessary effort, which can affect his/her
productivity, for example wasting effort on actions that do not create value, executing
actions using too much effort that are better suited for others, or delivering results of
actions to irrelevant parties or even not at all.

Figure 10 shows the purposeful activity model of a system for the individual with the
identified activities in the four groups: awareness, personal aspects, actions, and value contribution.

To execute appropriate actions, the KW needs to identify actions that contribute to value
creation. This activity is at the top of the actions group in Figure 10. Every job is full of
demands. The KW is inundated with demands from himself, the organization, and others
in his/her social system. Nevertheless, being productive is not about blindly reacting to
demands and getting things done, regardless of whether fulfilling the demands creates
value or not.

Figure 10. Purposeful activity model of a system for the individual.

If the KW binds emotionally or intellectually to a demand, it becomes a commitment.
Too many commitments can overwhelm the KW by pulling at his/her attention. This has a
depleting effect on his/her personal resource levels, causing undue stress. Under chronic
stress, the KW needs to exert more effort when executing actions. The KW needs to
appreciate what is value to be able to identify worthwhile actions from the constant demands
on him. Appreciate what is value is the activity on top of the awareness group.

The KW appreciates what is value through self-awareness, socialization, and organi-
zational socialization. The KW identifies his/her own needs, in other words what he/she
finds valuable, using self-awareness. Socialization and organizational socialization are pro-
cesses in which a KW adapts from an outsider to an integrated and effective insider. These
processes give a group of people a shared cognitive frame built on shared experiences,
trust, imitation, and observation. This allows the KW to interpret more successfully what
the organization or others in his/her social system perceive as value, making it more likely
that the KW creates the value he/she intends.
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Appreciating what is value also touches on the evaluation of whether it is appropriate
to execute actions that create known value or innovating actions that might or might not
create value. Innovation is an investment in possible future value and is inherently risky.
However, successful innovations can be the key to competitive advantage and human
progress. Section 2.1 went into detail about factors that influence the appreciation of value
extracted from the literature review.

The KW needs to evaluate competencies and knowledge needed for actions so he/she can
evaluate the effort needed to execute actions, the next two activities in the actions group. To be
able to evaluate competencies and knowledge needed for actions, the KW needs to appreciate
competencies and appreciate information sources, the next two activities in the awareness group.

It is not enough to be aware of what actions contribute to value creation; the KW
also needs to appreciate his/her own competencies to know where he/she has the unique
ability to contribute. To appreciate his/her own competencies, the KW uses self-awareness.
The individual perceives his/her particular set of competencies through the lens of his/her
experiences, interests, values, his/her belief in his/her capabilities to perform certain tasks,
and feedback from others. He/she must identify whether he/she needs to acquire new
competencies to create value, develop the competencies he/she already has, or transfer
into a more suitable job or role.

That brings us to the first activity in the personal aspects group, acquire and develop
competencies. Different jobs and roles within organizations need different competencies.
Some competencies can easily be acquired and developed, but others are more inherent,
and the lack of them could make the KW unsuitable for some roles. A common example
is of the highly valued expert that is promoted to a management role in which he/she
becomes unsuccessful because he/she is lacking fundamental competencies needed for
management, such as leading others and interpersonal understanding. Section 2.4 de-
scribes the components of competencies that affect how much effort it takes to acquire and
develop them.

The KW seldom has all the information and knowledge required for an action. Af-
ter the KW has discerned what he/she requires, the KW needs to appreciate information
sources. Appreciating information sources is necessary to find and gather the required
information or knowledge. It is important to put effort into acquiring and maintaining
information sources to improve access and availability to information and knowledge.
Acquire and maintain information sources is the second activity in the personal aspects group.

Information and knowledge can come from colleagues, a professional or personal
network, technology, media, books, and so on. If the KW needs to acquire much new
information or knowledge to execute an action, it might not be worth the effort and better
to delegate to someone already having the knowledge. Social relations are considered the
most efficient way to transfer knowledge. Acquiring and maintaining information sources
is, therefore, mostly about obtaining new social connections and building relationships.
Networking is a way to acquire new information sources through social connections, and
building relationships is about creating shared experiences. Shared experiences allow
individuals to have a shared cognitive frame of reference to recognize, understand, and
exchange knowledge. Different types of social connections give access to different types of
information or knowledge. Appreciating information sources is also about being aware
of information communication technology (ICT) systems as potential information sources
and acquiring the skills to utilize them. Section 2.2 explained factors that influence how
the KW works with knowledge.

These are the factors the KW needs to have in mind when evaluating the effort needed
to execute actions, the third activity in the actions group. KWs use their intuition, prior
experience, self-awareness, and cues from their environment to perform this evaluation.
KWs do not perform this evaluation consciously unless they need to for planning reasons.
An action that requires developing new competencies or gathering much information
might not be the most efficient choice, but might be an effective choice. For example, it
might be effective if the competencies or knowledge acquired are useful for future actions.
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From the insight gained from the evaluations, the KW selects actions to execute,
the fourth activity in the actions group. When selecting actions, the KW must take into
account the evaluations of the effort needed and his/her personal resource levels. He/she
needs to appreciate personal resources, the last activity in the awareness group. Personal
resources are aspects of the self linked to resiliency and provide the fuel necessary for high
performance. Section 2.3 gave examples of personal resources and described how engaging
in behaviors or conditions affect the personal resource reserves.

In essence, every action the KW takes affects his/her personal resource levels. Actions
can be depleting or restorative. The KW needs to be aware of his/her personal resource
levels and how an action affects him/her when selecting actions to execute. The KW needs
to manage his/her personal resources, the last activity in the personal aspects group. The KW
should strategically sequence and time the sources of restoration and depletion of his/her
personal resources for high performance.

Executing many depleting actions in a row can bring the KW’s personal resource levels
below a resiliency threshold. Then, the impact of depleting events is magnified, and the
impact of restorative events is reduced, leading to worsening performance. This kind of
chronic stress without recovery can lead to exhaustion or burnout. The KW needs to reeval-
uate actions regularly in regard to their effect on his/her personal resources. The effect on
his/her personal resources changes over time, in different situations, at different personal
resource levels, and in relation to what is going on in his/her life.

After the KW has selected actions, he/she needs to execute actions exerting effort, the last
activity in the actions group. While executing the actions, the KW uses his/her personal
aspects in the group. The activities in that group are executed alongside the actions. As the
KW interacts within the organization or his/her social system, he/she uses his/her prior
education, experience, and competencies to develop his/her personal aspects, further
adding to his/her human capital and to the value of the organization.

From the actions the KW executes, tangible and intangible artifacts are created. These
artifacts do not have value until they are utilized in a way that generates value for the
individual KW, the organization, or others in the KW’s social system. This brings us to
the last group in the model, the value contribution group. There are three activities in this
group; communicate results of actions to relevant parties, share knowledge acquired while executing
actions, and evaluate whether actions created value.

The KW should communicate results of actions to relevant parties to generate value from
the artifacts he/she creates. Most KWs are interdependent; their actions are dependent
on the actions of others. This interdependence can emerge from the complexity of tasks,
from the design of work processes or from group goals and group feedback. The KW needs
to be aware of his/her interdependence to identify to whom he/she needs to communicate
the results of specific actions. The KW’s perception of the work status, expertise, and
responsibilities of others will provide context to his/her actions and what results are
relevant to whom.

The second activity in the value contribution group is share knowledge acquired while
executing actions. By sharing knowledge, the KW contributes to the learning systems of
the organization or of other groups and communities in his/her social system. It depends
on the type of knowledge and what methods of sharing are appropriate. Knowledge that
is personal and context dependent, tacit knowledge, needs conversations in a climate of
supportiveness, belongingness, and mutual trust, while explicit knowledge can be easily
codified and entered into ICT systems to be stored and managed. Until KWs share both
their tacit and explicit knowledge within the organization or their social system, it is the
individual’s capital and is, therefore, an unvalued asset by the organization or others in the
social system.

The last activity in the value contribution group is evaluate whether actions created value.
Continuous self-reflection and being open to feedback from the environment promote
new knowledge creation and increase the quality of the knowledge created. This kind
of evaluation can be performed through monitoring or by inquiry. Monitoring is when
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the KW attends to naturally occurring information cues, while inquiry is when the KW
actively generates the information cues by asking questions or initiating conversations.
By evaluating whether actions created value, the KW can fine-tune his/her appreciation of
what is value in the awareness group, which should lead to increasing effectiveness in the
selection of actions to execute.

4. Discussions and Conclusions

This research used the soft systems methodology (SSM) to explore knowlegde worker
productivity (KWP) and formulated a purposeful activity model of the system from the
viewpoint of the individual knowledge worker (KW). The objective was to find and define
holistic systems that affect the productivity of the KW to increase our understanding of
KWP, so applicable frameworks and methods can be found in future research to manage,
measure, and improve it holistically. The knowledge gained from a literature review of
what is value, competencies, knowledge, and personal resources was used to develop the
purposeful activity model of the system from the viewpoint of the individual. The pur-
poseful activity model is not an accurate representation of the real world, as models built
for simulation, but a model of the process of how we explore the world. The purposeful
activity model gives a holistic foundation to facilitate structured debates on KWP from the
viewpoint of the individual, which is often overlooked in research on KWP. Most research
on KWs and KWP is from the viewpoint of the organization.

The purposeful activity model views the KW’s work as a process, a process where
the KW uses resources (input) to execute actions to create tangible or intangible artifacts
(output) with the intention of generating value (outcome). As mentioned in the Introduc-
tion, KWP can be viewed as the ratio of value created to effort exerted by the KW while
executing the actions to create the value. From that proposition, it can be presumed that
KWP can be improved by maximizing value creation while minimizing the effort exerted
by the KW to create that value. In other words, KWP can be improved by making the
transformation process more efficient. However, because of the subjective nature of both
value and effort, it is not enough to focus on efficiency to improve KWP. Effectiveness,
doing things right, is just as important.

Figure 11 shows an overview of the identified activities mapped to the transformation
process and the implications they have for managing and improving KWP.

Figure 11. Transformation process of a system for the individual knowledge worker (KW).
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To be effective when creating value for others, what the KW perceives as value needs to
be aligned with what the organization or others in the social system perceive as value. The KW
interprets what is valuable to the organization from the organizational culture, environment,
and leadership. Furthermore, he/she interprets what is valuable to others in his/her social
system through their behaviors, actions, and attitudes. If there is a mismatch between the
KW’s interpretation and what others perceive as value, the KW might not create the value
he/she intends. In other words, he/she will not be effective. The KW can fine-tune his/her
appreciation of what is value by evaluating whether his/her actions created value using
self-reflection and being open to feedback.

The KW identifies his/her own needs and what he/she finds valuable through self-
awareness. The KW intrinsically gravitates towards actions that fulfill his/her own needs
and elicit well-being. However, the organization and others in his/her social system are
stakeholders of the generated target outcome, that is the value created. The organization
needs to motivate their KWs to create value for them. It is, therefore, important for
organizations to understand their KW’s and invest in getting to know them. Subsequently,
they can design the actions needed to fulfill their organizational objectives in a way that
they fulfill the needs of their KW’s as well.

There can also be a conflict between what others in the social system and the orga-
nization perceive as value. This conflict covers subjects such as work–family balance,
the management principle of unity of command, corporate social responsibility, and so on.
This will be explored further in future research where a purposeful activity model for the
organization will be formulated.

The KW can be efficient by optimizing the transformation process. That includes
choosing actions that maximize value creation and/or minimize effort exerted. The KW
can, for example, minimize effort exerted by managing his/her personal resources. He/she
can choose and sequence actions strategically to positively impact his/her personal re-
source levels. His/her personal resource levels affect how much effort is exerted when
executing actions. The KW, therefore, needs to have the autonomy to manage the timing
and sequencing of his/her own work.

Efficiency improvements can be found in most activities in the purposeful activity
model, but certain actions to improve efficiency in one activity may be at the cost of the
functioning of other activities or effectiveness. It is not advisable to focus too heavily on
efficiency improvements. This might create a bias for choosing actions that create known
value immediately or require the least amount of effort.

Sometimes, the KW can create more value down the road by investing in self-
development, by choosing actions that require new knowledge or competencies, in other
words choosing actions that require more effort now for value gain later. This also applies
to choosing innovative actions that might or might not create value. Innovative actions,
although risky, are important for human progress and the survival of organizations in the
long run. Collaboration, which provides a platform for sharing knowledge and ideas, can
be imperative for innovation.

KWs are interdependent, which makes it difficult to contribute specific value to specific
organizational members. Value is often created by helping others, sharing knowledge, and
delivering results in a timely manner so that others can use them to generate value. Helping
others not only has the potential to contribute to value creation for the organization, but
builds relationships and trust as well. Relationships can be a source of well-being and give
the KW access to information and knowledge.

It is important that KWs share knowledge to contribute to the learning systems of the
organization, which are the basis of the organizational knowledge base. The organizational
knowledge base can give the organization a competitive advantage. Organizations need
to have a climate of supportiveness, belongingness, and mutual trust for their KW’s to be
able to create a shared cognitive frame, which is necessary for knowledge transfer. It is
beneficial to the organization to encourage knowledge sharing and helping behaviors.
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Table 2 shows an overview of the key takeaways of this paper that have implications
for managing and improving KWP.

There is a need for further research before applicable frameworks and methods can
be found to manage, measure, and improve KWP holistically. It is apparent, from the
interdependence of KWs, the subjectivity of value and effort, as well as the latency of some
value, that measuring KWP is a challenge. It is difficult to know if initiatives or methods
used to manage KWP are successful if KWP cannot be measured effectively. Therefore,
there is a need to define and develop ways to measure KWP that consider this subjectivity
and latency.

It would be interesting in future research to fully explore the how of the system
and create an applicable framework that can be tested. Mapping popular management
strategies to the purposeful activity model, to analyze what activities they are targeting
and how, would give insight into how they could be combined to create a holistic strategy
to manage and improve KWP.

Table 2. Key takeaways.

Key Takeaways

The KW might not create the value he/she intends if there is a mismatch between the KW’s
interpretation and what others perceive as value.

- Organizations need to make sure the organizational culture, environment, and leadership
reflect what is value to the organization.

- KWs need to integrate successfully into the organization by observing, imitating, and
building relationships with successful and competent insiders.

The KW intrinsically gravitates towards actions that fulfill his/her own needs.
- Organizations need to design the actions, required to fulfill organizational objectives,

to fulfill the needs of KWs, as well and use incentives to align the value of the KW and the
organization.

- KWs need to use self-awareness to identify their needs and communicate them.

The KW’s personal resource levels affect how much effort is exerted when executing actions.
- Organizations need to give KWs the autonomy to manage the timing and sequencing of

their own work.
- KWs need to strategically sequence and time their sources of restoration to offset their

sources of depletion for high performance.

Focusing too heavily on efficiency improvements might create a bias for choosing actions that
create known value immediately or require the least amount of effort.

- Organizations need to encourage and support innovative actions that might or might not
create value, to maintain their competitive advantage.

- KWs need to invest in self-development, by choosing actions that require new knowledge or
competencies, so that they can create more value down the road.

KW’s are interdependent, so value is often created by helping others, sharing knowledge, and
delivering results in a timely manner so that others can use them to generate value.

- Organizations need to have a climate of supportiveness, belongingness, and mutual trust for
their KWs to be able to create a shared cognitive frame, as well as encourage knowledge
sharing and helping behaviors.

- KWs need to engage in helping behaviors, share their knowledge, and build relationships to
access information and knowledge.

Another idea for future research is to map different KW behaviors to the purposeful
activity model and analyze what activities are omitted and why. For example, a common
behavior pattern of a KW is that of withholding knowledge to make themselves indis-
pensable. Those who partake in that behavior are not executing the activities communicate
results of actions to relevant parties or share knowledge acquired while executing actions. These
individuals might seem very productive, that is they probably generate many artifacts.
However, value is not created unless these artifacts are delivered to someone who then
utilizes them. These kinds of behaviors are often the result of the cultural environment in
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the organization where, for example, competition between workers is intensified through
badly designed bonus programs. This is an example of how the KW is confined and
influenced by the systems in his/her environment. It stresses the importance of looking at
both problem owners, the individual and the organization, when exploring how to manage
and improve KWP.

According to the path set by Óskarsdóttir and Oddsson (2017), the next step in
this research is to formulate a purposeful activity model of the system owned by the
organization. Only after both of these viewpoints have been explored can the situation
be debated and actions for improvement identified. These are the last two activities in
the SSM. Hopefully, applicable frameworks and methods can then be created from the
identified actions for improvement and knowledge gained from this research.

The vastness of current research and the level of detail, which touch on factors that
influence KWP, had a limiting effect on this research, making it difficult to obtain a complete
holistic view. The results of the first paper, which analyzed the problem situation, were
used to limit the scope. The purposeful activity model was formulated from interpretations
and inferences made from the literature review.

Managing and improving KWP are complicated by the fact that knowledge resides in
the minds of KWs and cannot easily be assimilated into the organization’s process. Any
approach, framework, or method to manage and improve KWP needs to give consideration
to the human nature of KWs, which influences their productivity. This paper highlighted
the individual KW’s role in managing and improving KWP by exploring the process in
which he/she creates value.
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