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SmartWoW – Constructing a tool for knowledge work performance analysis

Structured abstract
Purpose – New Ways of Working (NewWoW) refers to a novel approach for improving the
performance of knowledge work. The idea is to seek innovative solutions concerning facilities,
information technology tools and work practices in order to be able to “work smarter, not harder”.
In order to develop work practices towards the NewWoW mode there is a need for an analytical
management tool that would help assess the status of the organization’s current work practices and
demonstrate the impacts of development initiatives. This paper introduces such a tool.
Design/methodology/approach – Constructive research approach was chosen to guide the
development of the SmartWoW tool. The tool was designed on the basis of previous knowledge
work performance literature as well as on interviews in two knowledge-intensive organizations. The
usefulness of the tool was verified by applying it in four organizations.
Findings – SmartWoW is a compact questionnaire tool for analyzing and measuring knowledge
work at the individual level. The questionnaire consists of four areas: work environment, personal
work practices, well-being at work and productivity. As SmartWoW is a standardized tool its results
are comparable between organizations.
Research limitations/implications – SmartWoW was designed a pragmatic managerial tool. It is
considered possible that it can be valuable as a research instrument as well but the current limited
amount of collected data does not yet facilitate determining its usefulness from that perspective.
Originality/value – This paper makes a contribution to the existing literature on knowledge work
measurement and management by introducing an analytical tool which takes into account the
NewWoW perspective.
Keywords – Knowledge work, performance, productivity, measurement, new ways of working
Paper type – Research paper

1. Introduction
The performance of an individual knowledge worker drives the success of knowledgeintensive organizations (Alvesson, 1993; Blackler, 1995; Miles, 2005; Groen et al., 2012).
Therefore, the improvement of knowledge work performance is a key challenge of modern

economy (Drucker, 1999). New Ways of Working refers to a novel approach to overcome this
challenge.
The concept of New Ways of Working (NewWoW) deals with the application of nontraditional and flexible work practices and locations for carrying out knowledge work (Van der
Voordt, 2004; Gorgievski et al., 2010). The utilization of ICT is typical for NewWoW practices. For
example, Gorgievski et al. (2010) describe ‘new ways of working’ as a possibility to work when
and where people prefer to work using fast and mobile IT-facilities. They also depict offices
becoming networks of activity-related non-assigned “hot” desks and people using additional
external work places at home, at the client, in a restaurant etc. The concept arises from the needs of
modern companies to provide flexible work arrangements and more cost efficient and creative
office environments in order to support competitiveness and employee productivity without
decreasing job satisfaction (e.g., Van der Voordt, 2004, Beauregard and Henry, 2009; Kattenbach et
al., 2010). NewWoW is used to refer to such concepts as telework, mobile work, desk sharing,
paperless offices, videoconferencing and flexible or alternative workplaces and practices (Van der
Voordt, 2004, Van Meel, 2011). NewWoW idea consists of applying novel practices and openminded testing of different options rather than doing things as before without questioning the
suitability of existing practices. The whole idea is to work smarter, not harder (Bontis, 2011). In this
paper, we construct a framework for measuring the “smartness” of work practices that are expected
to lead to improving knowledge work productivity and the welfare of knowledge workers.
Measurement information on knowledge work performance is needed both in daily
managerial activities and in demonstrating the impacts of development initiatives, such as new ways
of working. It is suggested in this context that the purpose of measurement should be oriented
towards facilitating the employees’ performance instead of formal control (Amir et al., 2010; Groen
et al., 2012). While the nature of knowledge work and the means to improve its performance
(Davenport, 2008; Miller, 1977) have been studied a lot, there are fewer studies on knowledge work
performance measurement (Takala et al., 2006). In the literature, there are some measurement
models for knowledge work (Ramirez and Nembhard, 2004; Laihonen et al., 2012; Takala et al.,
2006) and some case-specific measurement processes for NewWoW interventions (Ruostela et al.
2014; Palvalin et al. 2013). However, there are no prior managerial tools for analyzing the status (or
maturity) of NewWoW practices and the related level of productivity and employee welfare. Thus,
this paper and the tool introduced clearly have both academic and managerial novelty value.
In order to develop an organization’s ways of working towards the NewWoW mode, there is
a need for an analytical tool that would help assess the status of the organization’s current work

practices (i.e. the extent of novelty of work practices in use) and their effectiveness in terms of
productivity and employee welfare. This tool would be useful in a) analyzing the status of work
practices, b) guiding development practices towards the NewWoW mode and c) capturing the
impacts of NewWoW interventions. The objective of this paper is to introduce such a tool.
This paper presents a new tool – SmartWoW – for knowledge work performance analysis
and improvement. The tool is particularly tailored for measuring the NewWoW mode of operations.
SmartWoW is a questionnaire-based self-reporting tool as opposed to, for example, objective
measures, peer evaluations or managerial ratings (see e.g., Ramirez and Nembhard, 2004;
Koopmans et al., 2013; Laihonen et al., 2012). Subjective measurement tools, while having their
limitations, have been considered useful in knowledge work context (Koopmans et al., 2013). This
paper reports the construction process of the new tool. From a research methodology perspective,
this study follows the phases of the constructive research approach (Kasanen et al., 1993, Labro and
Tuomela, 2003), which is well-suited for studies aiming to develop new managerial tools. This
includes, for example, the literature-based justification of the elements of the measurement model
and the empirical testing of the tool in four case organizations.
This paper is organized as following: In the next section there is a methodology which
describes shortly the steps of constructive research approach and co-operating organizations. After
that, there is a literature about the topic of measuring performance in knowledge work context.
Sections 4 and 5 present the results and discussion of the study. These sections follow the steps of
constructive research approach which is typical format to report constructive research. At the end
we have concluding remarks to summary the paper.

2. Methodology
This research was conducted using the constructive research approach. According to Kasanen et al.
(1993), constructive research approach can be used to create a managerial construction to solve a
practical problem. There are seven phases in the constructive research approach: 1) Find a
practically relevant problem, which also has research potential, 2) Examine the potential for longterm research co-operation with the target organization, 3) Obtain a general and comprehensive
understanding of the topic, 4) Innovate and construct a theoretically grounded solution idea, 5)
Implement the solution and test whether it works in practice, 6) Examine the scope of the solution’s
applicability, and 7) Show the theoretical connections and the research contribution of the
solution (Kasanen et al., 1993; Labro and Tuomela, 2003).

Research methods for constructing this new SmartWoW tool include literature review,
interviews as well as pilot tests in four case organizations. In addition to reviewing literature, we
carried out an interview study in two of the case organizations (2 and 4). Altogether 18 knowledge
workers were interviewed in order to understand how various aspects of work environment and
work practices affect the productivity and wellbeing of employees. This helped to identify the main
elements of knowledge work to be covered by the measurement tool. After testing the SmartWoW
tool in practice, we conducted interviews in each organization to collect feedback for the solution’s
applicability.
Organization 1 is a small 33 person company which aims to guide other companies to
develop their business. Its mission is to increase regional well-being while working in collaboration
with the business world, public sector and universities.
Organization 2 has more than 400 employees of with 75 were selected as the target group
for the pilot tests in this study. All the participants are working in consulting services. Energy
efficiency and building services design are the core competences of the organization.
Organization 3 is a large real estate and business facility company employing thousands of
people. An 80 person side office participated in this study. While the company’s main operations
include fairly basic facility services all the respondents were white-collar workers.
Organization 4 is a medium-sized company operating in the field of built environment. It
offers expert services to assist in decision-making which is sustainable from the viewpoints of
economy, environment and workplace well-being. 60 employees were involved in this research.
3. Literature review: Measuring performance of a knowledge worker in a “smart” context
The context of knowledge work was introduced 1959 by Drucker when he used it as a term
to separate knowledge work from manual work. Drucker proposed that knowledge worker is a
person who works primarily with information or is a person who develops and uses knowledge at
workplace (Drucker, 1959). Since then, knowledge work is defined in many ways, but there is no
standardized definition for it (Dahooie et al., 2011; Kelloway & Barling, 2000). The problem with
defining knowledge work is that knowledge has some role in every work (Dahooie et al. 2011). In
this research we use Drucker’s (1959) definition, but add that “knowledge worker’s work is not
usually dependent on location or time”. This addition is used to outline e.g. the work of doctors and
teachers which is high knowledge intensive work, but has a special nature.
Instead of labeling all workplace and work practice changes as ‘new’, we elaborate the
concept of NewWoW and rename it as ‘Smart ways of working’ (SmartWoW). The important

notion is to work smarter, not harder (Bontis, 2011). This wording emphasizes the importance of
renewing work practices in smart ways – not just focusing on whether the initiative is new or even
innovative but that it works in practice in a given context in order to improve productivity without
having more stress and frustration. Smart ways of working attempts to change the organizational
culture in a way that the knowledge workers can decide about the ways they work: work practices,
schedules and work places can be controlled by employees.
Existing literature recommends balanced performance measurement frameworks as a
solution for measuring performance of knowledge-intensive organizations. For example, the
framework of Ramirez and Nembhard (2004) focuses on productivity dimensions and provides
several aspects to be considered in measurement: quantity, costs, profitability, timeliness,
autonomy, efficiency and many others are recognized as the drivers of knowledge work
productivity.

Authors note that different subsets of these dimensions are typically used in

measurement. Takala et al. (2006), propose a structured framework for measuring white-collar
performance. Their framework approaches the performance of strategic work from four aspects:
results, process, behavior and physiology. In routine work only results are measured. The problem
with the balanced performance frameworks is that they do not provide any measurement solutions
(how to measure); they only support in recognizing measurement objects (what to measure).
In addition to the above-mentioned organizational approach to the issue, Jääskeläinen and
Laihonen (2013) recognize two specific components that should be carefully considered in the
performance measurement of knowledge-intensive organizations: performance of a knowledge
worker and customer-perceived performance. Both perspectives represent essential success factors
(Alvesson, 1993; Groen et al., 2012) of knowledge-intensive organizations and also provide specific
measurement challenges. Knowledge worker perspective represents the most relevant aspect for
tackling the objective of this research. It calls for specific evaluation instruments capturing the
individual nature of knowledge work.
Subjective evaluation methods are widely supported in measuring knowledge worker
performance at the individual level. It has been argued that these flexible methods capture the
unique and changing nature of knowledge work, and provide the possibility to comprehensively
capture the relevant intangible aspects of knowledge worker performance. (Jääskeläinen and
Laihonen, 2013) There are specific subjective measurement tools for knowledge work performance
(Clements-Croome and Kaluarachi, 2000; Kemppilä and Lönnqvist, 2003; Janz et al., 2007) but
they are characterized with complex and theoretical constructs which are difficult to apply as
practical managerial tools.

Similar measurement solutions are provided by the human resources management literature
(HRM). Tools and practices like behaviorally anchored rating scales, competence frameworks and
360° feedback evaluations are often used for supporting performance appraisal (Fisher, 2005; Mann
et al., 2012; Koopmans et al., 2013). The same tools are also used for evaluating employees’
competencies and creating a basis for remuneration, promotion or termination and to identify
training needs (Dulewicz and Fletcher, 1992). The challenge in these methods is that they often
concentrate on individual performance but are only implicitly linked to organizational performance
(Jääskeläinen and Laihonen, 2013). Most of the existing subjective measurement tools are also
suitable for measuring the change in performance of knowledge work as an output variable but they
have limited ability to provide explanations about the reasons for performance changes. One reason
for this is that performance is approached from the perspective of task performance. However,
contextual factors such as facilities, technological equipment, personal relationships or working
atmosphere (Ferris et al., 2009; Kahya, 2008; Koopmans et al., 2013) are often the triggers of
performance improvements.
Although the measurement of organizational change is a common setting in academic
studies, the literature on performance measurement and management has paid little attention on the
examination of change processes (Barbosa and Musetti, 2011). There are surveys tailored to
specific change contexts but less tools proving managerially relevant and comparable information
from different organizational environments posing changes. This particular setting brings along
with specific measurement challenges (Laihonen et al., 2012) such as the identification of aspects
impacted by the change. The key question is whether the identified impacts are the result of studied
change or some other random factors. There is a need to measure both the change itself and its
impacts (Adcroft et al., 2008; Taskinen and Smeds, 1999). This means that there is a need to obtain
information not only from outputs or outcomes but also the actual work processes and practices
(Laihonen et al., 2012; Okkonen, 2004), i.e performance drivers.
It appears that the current literature on knowledge worker performance evaluation has not
kept up with the modern work environment reflecting new ways of working, NewWoW. NewWoW
seems to be a highly potential approach for improving both productivity and employee welfare in
knowledge work context. However, the theme is still quite new and there is a lack of empirical
evidence on the effectiveness of NewWoW practices. There is also a lack of practical tools for
analyzing and managing performance from the NewWoW perspective. In the extant literature,
there are some examples of studies in which the impacts of NewWoW have been examined related
to specific interventions, for example, changes in physical office environment (Gorgievski et al.,

2010; Haynes, 2007; Maarleveld et al., 2009), impacts of information and communication
technologies (Jacks et al. 2011; Palvalin et al., 2013) or flexible workplace policies and shifts in
organizational culture (Halpern, 2005; Kelly et al., 2011). While these studies provide valuable
understanding of knowledge work performance and related measurement practices they usually
focus only on a certain performance driver and its impact on either productivity or employee
welfare. Instead, the key point of NewWoW thinking is the evaluation of the functioning of work
practices as a whole in the given context. Thus, a need for a new kind of measurement tool clearly
exists.
There are some previous attempts to develop subjective measurement tools for analyzing
performance in general. For example, Koopmans et al. (2013) created a generic three-dimensional
individual work performance questionnaire (IWPQ) for measuring task performance, contextual
performance and counterproductive work behavior in occupational sectors. They define individual
work performance as "behaviors or actions that are relevant to the goals of the organization, and
under control of the individual". The IWPQ focuses on measuring employee behaviors instead of
the effectiveness of these behaviors. However, we see that both perspectives – behaviors and
outcomes – should be included when analyzing knowledge work. In addition to these, work
environment plays a crucial role in supporting knowledge workers, including physical, virtual and
social-organizational environments (Bosch-Sijtsema et al., 2009). These contextual factors are also
integrated into our construct of knowledge work performance.

4. Constructing the SmartWoW tool
4.1 Starting point
The SmartWoW tool was constructed through seven phases of constructive approach as was
described in Section 2. Firstly, the relevance of the problem, that is, the need for a new kind of
knowledge work performance measurement tool has been explained in the first and third sections of
the paper. In addition to what has been already mentioned, this study was motivated by the practical
needs raised by an ongoing research project dealing with the measurement of the impacts of
companies’ NewWoW initiatives. During the project it became evident that there is a need for an
easy to use standard tool which can be used to carry out before-after comparisons or to compare
companies with each other. Secondly, ongoing research collaboration with a group of knowledgeintensive business organizations gave a starting point to this research. Four case organizations were

selected for this research. They all experienced a need to find a novel tool for measuring the
performance of knowledge work.
Thirdly, the authors preunderstanding of the theme is based on several years of experience
on the topic of measuring and managing the performance of knowledge-intensive organizations. In
addition, for the past three years they have been involved in a research project in which the
NewWoW approach as a mean to develop knowledge work performance has been examined. Thus,
the background knowledge of the topic was strong already in the beginning of the project.
Understanding of the theme was further strengthened by reviewing the latest literature (discussed in
Section 3).
As a result of the previous steps, we suggest that the following three factors are important
when analyzing the performance of knowledge work (in the NewWoW environment): contextual
factors, actual work processes and practices as well as results and outcomes of work (Figure 1).
When taking all these factors into account, it is possible to have a comprehensive view on
performance and to identify the reasons behind good or poor performance. Moreover, by evaluating
both the performance drivers and outcomes, it is possible to detect the impacts of NewWoW
initiatives and to identify, for example, which of the practices or tools improve performance.
Performance drivers

Contextual
factors

Personal ways of
working

Results and
outcomes of
work

Figure 1. Three components of knowledge work performance.
4.2 “Innovate and construct a theoretically grounded solution idea”
The initial idea was to develop a general subjective measure for knowledge work
productivity and include productivity drivers in it. The authors had previous experience in applying
subjective productivity measures in several companies. In addition, the interviews carried out in the
two companies suggested that a subjective approach would be useful in capturing the subtle,
individual experiences related to knowledge work practices. The perspective of employee wellbeing was also integrated in order to better cover the NewWoW thinking – to aim at both
productivity and well-being.

Then, relevant existing literature and questionnaires were analyzed in order to validate the
construct and generate items for the tool (e.g., Maarleveld et al., 2009; Koopmans et al., 2013;
Wännström et al., 2009; Schaufeli et al., 2006; Vuolle et al., 2008). This creative questionnaire
design process included several researcher workshops and two commentary rounds, one with the
authors’ colleagues and one with collaborative companies. Several revisions to different aspects of
the tool were made during these iterative rounds in order to reach a solution that met every party’s
expectations. Figure 2 presents the four key components of the tool. Compared to Figure 1, ‘Results
and outcomes’ have been divided into ‘Well-being’ and ‘Productivity’.

Knowledge work
performance

PERFORMANCE DRIVERS
CONTEXTUAL FACTORS
Physical, virtual and
social-organizational
work environmnets

RESULTS AND OUTCOMES

PERSONAL WAYS OF
WORKING
Proactive, flexible and
mobile working,
utilization of ICT,
prioritizating, planning,
concentrating, relaxing

WELL-BEING AT WORK
Work engagement,
satisfaction, stress,
appreciation, work-life
fit, conflicts,
atmosphere

PRODUCTIVITY
Work efficiency and
effectiveness, results,
goals, skills, quality,
customer satisfaction,
team performance

Figure 2. The key components of the SmartWoW tool.
The questionnaire is presented in Appendix 1. The first two parts of the SmartWoW tool
analyze the contextual factors and personal ways of working that are both seen as important drivers
of knowledge work performance.

The rest of the SmartWoW tool measures the results and

outcomes of knowledge work in terms of well-being and productivity. All of the statements are
positively phrased and they are scored using a 5-point Likert scale from 1 = “Disagree” to 5
=”Agree”. In addition, at the end of each dimension there is one open-ended question.
Contextual factors include physical location, virtual and social workplaces as well as
organizational context (e.g., Bosch-Sijtsema et al., 2009; Vartiainen, 2007). The physical workplace
should be supportive to tasks needing both concentration and collaboration in order to stay
productive and creative (e.g., Halpern, 2005; Heerwagen et al., 2004; Maarleveld et al., 2009;
Gorgievski et al., 2010). Statements related to physical workplace measures the functionality,
ability to concentrate and ergonomics of the workplace. For example, whether there are enough
spaces for official and informal meetings and whether space can be used based on activity and

orientation (Maarleveld et al., 2009). A high level of noise and interruption distracts workers and,
thus, workers should be able to work concentrated when needed to be productive (Jett and George,
2003; Haynes, 2007; Mehta et al., 2012)
Technology plays a signiﬁcant role in providing employees control over how, where and
when they conduct their work (O’Neill, 2010). Statements related to virtual workplace measures
whether organization provides proper tools for accessing real-time information and for efficient
communication and collaboration. These tools also help knowledge workers to increase their
awareness and creating a sense of belonging in a community which are especially important issues
for remote and mobile workers and virtual teams (Vartiainen and Hyrkkänen, 2010). Virtual
workspace includes, for example, ICT tools and platforms, video conferencing, shared calendars
and documents and other collaborative groupware, instant messages, mobile tools and social
network services (e.g., Vartiainen and Hyrkkänen, 2010; Holtshouse, 2010). All these tools have a
possibility to impact knowledge workers productivity through time savings and increased
information (Palvalin et al. 2013). Some might be worried out that employees are spending too
much time using all modern tools at work but it has been noted that employees use, for example,
instant messaging in ways that help them to manage interruption, such as quickly obtaining taskrelevant information and negotiating conversational availability (Garrett and Danziger, 2007).
Social workplace measures whether knowledge workers are supported or allowed to have
autonomy and utilize new ways of working in terms of attitudes, common routines and policies as
well as organizational habits. Social environment refers to cognitive constructs, thoughts, beliefs,
and mental states that employees share (see, e.g., Vartiainen, 2007). Organizational context
includes, for example, culture, strategy, policy and rewards (Bosch-Sijtsema et al., 2009). In order
to improve engagement and performance of people and organizations, it is important to provide
choice about where, when and how to work (O’Neill, 2010) and have support from colleagues and
supervisors (Bakker and Demerouti, 2008). Statements related to social and organizational context
include policies and attitudes for flexible, mobile and remote working, clear goal setting,
transparency, as well as common routines and policies for efficient meetings and communication,
which all have an impact on productivity (e.g. Drucker, 1999; Origo and Pagani 2008; Ramirez and
Steudel, 2008). In addition, it is suggested that work should be evaluated more in terms of results
achieved instead of only measuring working hours (Kelly et al., 2011). Moreover, innovative
climate is the key for utilizing smarter culture as it encourages workers to think of ways to improve
things at their workplace (Wännström et al., 2009).

Whereas contextual factors define the overall atmosphere and support for conducting
knowledge work in new ways, personal ways of working measures if the workers are willing or
motivated to utilize such practices (Ruostela and Lönnqvist, 2013; Koopmans et al., 2013).
Individual work practices and behaviors include ways to have control over schedule, workload and
interruptions whether it means that a worker prefers to come to the office during office hours or to
work flexibly at home or at the office or in various other places utilizing ICT. Workers can control,
for example, the timing of their work and the location where they work, which affects their
commuting time and total time away from home (Kelly et al., 2011). Mobile services can be used
for accomplishing tasks that need a rapid reaction or response, improving situation awareness and
utilizing idle time for working while on the move (Vuolle, 2010). Planning behavior, including goal
setting, prioritizing and, for example, preparing for meetings, help workers to focus on results and
control their time and workload (Kearns and Gardiner 2007; Claessens et al., 2004). Interruptions
can be managed, for example, by working remotely when needing concentration (or boosting
creativity). It is also suggested that the effect of email interruption could be reduced, for example,
by changing the settings and modes of using the email software (Jackson et al., 2003; Garrett and
Danziger, 2007).
Well-being at work is measured through overall job satisfaction, work engagement, stress,
appreciation, work-life balance, conflicts and atmosphere. The welfare of knowledge workers is a
highly important driver for a high-performing organization because engaged workers are known to
be more creative and open to new information and they tend to be productive (Bakker and
Demerouti, 2008; Bakker, 2011). In addition, flexible work practices can reduce stress and workfamily conflicts, improve health, work-non-work fit and well-being (Greenhaus and Powell, 2006;
Beauregard and Henry, 2009; Halpern, 2005; Kelly et al., 2011). The importance of social climate
of the workplace is also acknowledged in literature (Wännström et al., 2009). There is a lot of
existing research on the measurement of well-being and employee satisfaction. Thus, for the
purposes of the SmartWoW we used selected questions from established and tested personnel
welfare surveys QPSNordic (Dallner et al. 2000; Wännström et al., 2009) and UWES (Schaufeli
and Bakker, 2003; Schaufeli et al., 2006).
Productivity is measured by statements related to work efficiency and effectiveness,
achieving results, goals, utilizing skills, quality of work, customer satisfaction and team
performance (e.g., Ramirez and Nembhard, 2004; Ramirez and Steudel, 2008; Wännström et al.,
2009). These are all typical issues related to productivity, reflecting internal efficiency of the
worker and the effectiveness of the outcomes from the customer perspective (Palvalin et al., 2013).

Instead of just asking about productivity directly, we considered it more useful to focus on the more
detailed components or related factors to indicate about the status of productivity.
5. Testing the SmartWoW tool
5.1 “Implement the solution and test whether it works in practice”
SmartWoW was tested in three stages and some adjustments to it were made in between. First, the
tool was tested by authors’ fellow researchers. The result of this test was that while the tool seemed
to work quite well as a whole some of the questions were unclear in terms of formatting and some
relevant issues seemed to be missing (e.g., related to work engagement). Thus, some modifications
were made. Second, SmartWoW was tested in the first external organization (Pilot test #1). The
feedback from the respondents was positive and no changes were required. However, the reporting
of the results pointed out a few problems. For example, work environment and individual work
practices sections had questions which were not giving any relevant information or seemed to be in
the wrong place. Based on these experiences the tool was slightly modified again. Third,
SmartWoW was implemented in the three other companies (Pilot tests #2-4) for testing on how it
works in practice. Table 1 summarizes the pilot tests showing their sample size, the number of
respondents, response rate and results.
Table 1. Summary of the pilot tests.
Organization 1

Organization 2

Organization 3

Organization 4

Sample size

33

75

80

60

N

22

28

26

35

67%

37%

33%

58%

Response rate

Cronbach’s

Dimension (number
of factors)

Mean

s.d.

1. Physical

Mean

s.d.

Mean

s.d.

Mean

s.d.

3.60

1.26

3.24

1.42

3.81

1.21

0.77

3.67

1.28

3.42

1.34

4.27

0.91

0.69

3.49

1.10

3.23

1.31

4.04

0.99

0.86

alpha

workplace (5)
2. Virtual
workplace (6)
3. Socialorganizational
workplace (9)

3.41

1.34

4. Personal work

3.42

1.18

3.26

1.27

3.59

1.26

3.52

1.34

0.73

3.38

1.07

3.90

0.84

3.58

1.16

4.31

0.83

0.88

3.40

0.92

3.89

0.85

3.96

0.93

4.16

0.69

0.84

practices (10)
5. Well-being at
work (8)
6. Productivity (7)

Table 1 also presents Cronbach’ alphas in different dimensions of SmartWoW. All alphas are fairly
over 0.5 which is the minimum requirement and each area except for virtual workplace exceed the
limit of 0.7, which is usually considered a good level. High internal consistency enables examining
questions in selected groups.
Figure 3 shows an example of presenting an overview of the results of SmartWoW, which
was send to the organization managers. The percentages are calculated by valuating the answers
from 1 disagree to 5 agree and then calculating the average. The mean value was then compared to
the maximum value 5 to get percentages. As SmartWoW is a standardized tool, the results are
comparable. Thus, it is possible to compare the results between internal departments, between
companies, over time (e.g., before and after a work place development project) or between
industries or professions. In the pilot test we compared organizations 2, 3 and 4 to each other. The
results indicated clear differences between the companies. This was very helpful in understanding
how a certain company performs in relation to others, that is, to determine whether a certain
measurement result is actually good or bad.

Figure 3. An illustration of the comparison of SmartWoW results.
As mentioned, open-ended questions are also a key part of SmartWoW. Some examples of
real responses for the question “How could your productivity be improved?” are listed below:


”Every worker should have clear personal goals, which are strictly related to the results. At
the moment I am working with several units, but there are moments when I do not know my
goals.”



“Less bureaucracy. Focus more to the actual doing, not discussing how every small detail
should be done.”



“More working as a team. Increased level of communication, e.g. weekly meetings.”

As the examples show, the open-ended questions provide more insight on the Likert scale questions.
In addition, they are more development focused, providing means to improve the problematic areas.
5.2 “Examine the scope of the solution’s applicability”

In constructive research, the model being developed is usually validated by using the socalled market test. According to Kasanen et al. (1993), there are three types of market tests: weak,
semi-strong and strong. The construct passes the weak market test when a high level manager in an
organization is willing to use it in decision-making. The semi-strong market test requires that the
construct is used throughout the organization. The strong market test is passed when there is
evidence for economic benefits from using the construct and it is used systematically in several
organizations. (Lukka, 2000; Kasanen et al., 1993) According to Labro and Tuomela (2003), the
semi-strong and strong market tests cannot be passed in short time and, thus, those are not
applicable in this case. Below, we report the feedback from the pilot organizations concerning
SmartWoW.
Organization 1 felt that they needed this kind of tool to measure their human resources,
work well-being and productivity. They were interested in using SmartWoW again in order to get
more information on how well-being and productivity have changed during the year. They also
implement SmartWoW results as a part of their performance measurement system.
Organization 2 is going to continue their physical workplace change project and the results
of SmartWoW are going to be used in decision making. They felt that SmartWoW is good for
recognizing the problems but at the same time felt that it should also provide some solutions.
Respondents in organization 2 felt that SmartWoW works very well and it has good usability.
Organization 3 had very positive feeling about SmartWoW. The first good signal was that
the results were forwarded immediately to the company managers because the contact person felt
that the information was relevant and important. Company representatives were very pleased about
that there finally is a standardized tool for measuring productivity and work well-being. They felt
that this is extremely important for getting comparable data. Comparison to other companies and
comparison to previous results were regarded as the most valuable information produced by
SmartWoW. Organization 3 is planning to do some changes in its work environment in the near
future and they were interested in using the SmartWoW again after the changes in order to evaluate
their impacts. They were also interested in using SmartWoW with their clients to identify the need
for changes.
Organization 4 also had a positive feeling about SmartWoW and they felt that their
organization is suitable for this kind of tool due to advanced ways of working. They were a little bit
disappointed because the term ‘tool’ referred to the questionnaire. Organization 4 was interested in
knowing how to improve performance and they valued open-ended questions highly. They were

also interested in knowing what they could learn from the other organizations’ results. Organization
4 felt that SmartWoW has potential to be used with their clients.
When analyzing the observations from pilot organizations it appears that the measurement
tool is versatile. It fulfills three key comparative task of performance management (Matta, 1989).
Organization 1 regarded the tool as a useful component of a performance measurement system
where it can be monitored annually with updated objectives and action plans (‘goal analysis’).
Organization 2 highlighted the benefits in measuring the impacts of change interventions (‘trend
analysis’). In practice, this means measurement before and after change interventions.
Organizations 3 and 4 felt that the value of such a tool links especially to the possibility to utilize it
in comparison analysis. When the ‘maturity’ of working practices is captured in several work
environments and units it is possible to utilize the data in comparisons and learn from other
organizations. Furthermore, it was mentioned that the measurement results act as a trigger for
discussion around knowledge work performance and its drivers.
To summarize, the pilot organizations found SmartWoW useful and are willing to use it
again. Some were also interested in using it with their own clients. Therefore, it can be stated that
the tool fulfills the criteria of the weak market test. At the moment, we only applied SmartWoW in
four organizations. Thus, it is not possible to claim that it would be universally applicable or useful
in all knowledge work environments. However, it is a compact and generic tool and, thus, it should
be useful in many different contexts.
5.3 “Show the theoretical connections and the research contribution of the solution”
The theoretical basis of SmartWoW has been discussed thoroughly in previous sections. It is
connected to the ongoing discussion on knowledge work performance improvement, with a fresh
twist related to the NewWoW thinking. More specifically, the tool seems promising as a research
instrument in exploring the relationships between the components of the tool. It can act as a
platform for the analysis of performance benefits from changing work practices and work
environment. Currently available surveys have yet rarely incorporated modern, flexible or
alternative workplaces and practices. Furthermore, the survey tool can be applied in studying the
balance between sometimes competing objectives of productivity and work well-being. However,
more data is needed in order to explore these further research possibilities.

6. Concluding remarks

Knowledge work performance management is not an easy task and there is a need for
pragmatic tools to support the managerial work. The new SmartWoW measurement tool
constructed in this study has demonstrated potential as a part of a managerial toolbox of knowledgeintensive organizations. The experience gained from applying SmartWoW is so far positive and
promising. The tool fulfills rather well the objectives defined at the beginning of this study. It
supports in analyzing the status and novelty of knowledge work practices and facilitates an openminded search for new ways of working. Furthermore, when SmartWoW is used before and after
change interventions it is useful in capturing the impacts of NewWoW initiatives.
Knowledge work performance is a phenomenon that is difficult to approach. It has an
immaterial, qualitative and changing nature. Earlier research highlights the need to understand the
drivers of performance in order to measure and manage knowledge work performance. The
framework underlying the SmartWoW tool is a novel addition to existing literature, categorizing the
knowledge work performance drivers from the perspective of modern work practices. There are
several avenues for further research applying and refining the survey tool itself.
Further research could go deeper in the different forms of knowledge work in order to better
understand the varying nature of different contexts. The experiences of this study indicate that
SmartWoW is applicable specifically in non-standard and mobile knowledge work but less so in
fixed office work. The tool was specifically addressed to the needs of practitioners. From the
academic perspective, validity and reliability requires more testing with wider datasets and
consideration of modifications to the survey structure. This paper did not attempt to identify rigor
causalities between the identified perspectives of knowledge work which is one obvious direction of
further research. Such research would benefit from objective dependent variables for productivity.
In order to fulfill the criterion of practicality, the survey structure was compromised in length.
There is probably a need to reconsider the different analysis levels such as the individual, the team,
the unit and the whole organization. Furthermore, more detailed questions regarding social context,
especially in terms of attitudes and culture, could improve the validity of the survey.
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Appendix 1 SmartWoW questionnaire.
Physical workplace
1. There is a space available for tasks that require concentration and peace at our workplace when
needed
2. There are enough rooms for official and unofficial meetings at our workplace
3. There is a space for informal interaction at our workplace when needed
4. Issues related to ergonomics are properly taken care of at our workplace
5. The restlessness of the work environment does not significantly interfere with my working
Virtual workplace
6. The most important information systems are easy to use
7. Workers have an access to information regardless of my location

8. Workers have opportunity to see each other’s calendar
9. Workers have possibility to communicate with each other using instant messaging (e.g. Lync,
Skype)
10. Our workplace has equipment that enables having video conferences
11. Group work software is used in our workplace
Social workplace
12. Workers have the possibility to work in the most suitable ways and when it is the most
convenient
13. Telework is a generally accepted practice at our workplace
14. Operations in our workplace are transparent
15. Knowledge flows adequately between the key persons at our workplace.
16. Meeting practices are efficient
17. Our workplace has clear policy how to use IT and communication tools
18. I have clear personal goals for my work
19. I am being evaluated according to the results I achieve, not, for example, according to the
working hours
20. New ways of working are actively explored and experimented at our workplace
OPEN-ENDED: What is the best practice in your organization?
Personal work practices
1. I exploit video conferences to minimize the need for unnecessary traveling
2. I use mobile services for working in situations where I have idle time (e.g. working in trains by
using smart phones or laptops)
3. I am able to prioritize my tasks in order to manage my workload
4. I often telework for carrying out tasks that require uninterrupted concentration
5. I prepare for meetings
6. I stretch my muscles during the brakes
7. I follow the organization communication channels
8. I shut down email and other communication tool to concentrate important work task
9. I plan my day beforehand
10. I actively seek for the most suitable work practices and tools
OPEN-ENDED: What are your personal best practices for smarter and more productive working?
Well-being at work
1. I enjoy my work
2. I am enthusiastic about my job
3. I find my work meaningful and having a clear purpose
4. My work does not cause stress
5. My work performance is appreciated at the workplace
6. My work and leisure time are in balance with each other
7. The atmosphere at my workplace is pleasant
8. Our work community is able to solve conflicts quickly
OPEN-ENDED: How could your well-being at work be improved?
Productivity
1. I achieve satisfactory results in relation to my goals
2. I am usually able to carry out my work tasks efficiently (smoothly, without problems)
3. I am able to use the majority of my working time for conducting relevant tasks related to my
goals

4. My job mainly includes tasks in which I am able to exploit my knowledge and skills efficiently
5. I am able to meet customers’ expectations
6. The quality of my work outputs is high
7. The work group I work in works efficiently as a whole
OPEN-ENDED: How could your productivity be improved?
Background
Gender (male/female)
Age (<30, 31-40, 41-50, >50)
Experience in current (< 1 year, 1-5 years, >5 years)
Profession (manager, expert, supportive)
Working place % (office, home, other company, vehicle, public place)

