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ABSTRACT 
Knowledge workers in specific professional domains form the fastest increasing workforce in OECD 
countries. Since this fact has been realised by management researchers, they have focussed on the 
question of how to measure and enhance the productivity of said workforce.  
According to the author’s cross-industrial research undertaken in five different knowledge-intensive 
organisations, it is, however, not productivity in the traditional meaning of the term which is to be 
regarded as the crucial performance indicator in knowledge work. There rather exist multiple performance 
indicators, each of which is, moreover, differently graded as to its importance by different stakeholders. 
These findings, firstly, indicate the need for an alternative definition of productivity when the term is 
applied to knowledge work. Secondly, they indicate the need for alternative definitions of the specific 
challenges that might be involved in making knowledge workers productive. Thirdly, they imply different 
consequences for the management of knowledge workers. 
This chapter closes abovementioned research gaps by summarising the indicators employed in five 
knowledge-intensive organisations from different business sectors for the assessment of knowledge 
workers’ performance, by subsequently deducing the specific challenges involved in the management of 
knowledge workers and by further delineating consequences for the management of knowledge workers – 
consequences affecting various ‘knowledge-intensive’ industries. 
 
 
1 THE CHALLENGE OF KNOWLEDGE WORKER’S PRODUCTIVITY 
One of Peter F. Drucker’s great achievements is said to have been his ability to anticipate key 
management challenges decades in advance (Byrne & Gerdes, 2005). In 1969, he defined one such 
challenge as follows: "To make knowledge work productive will be the great management task of this 
century, just as to make manual work productive was the great management task of the last century” 
(Drucker, 1969, p.290). 
 
In one respect, Drucker was unquestionably right: Nearly all surveys of past decades point to a 
fundamental structural change in the labour markets of the OECD countries: 
 

- There has been, from 1985 onwards, a 10 percentage-points increase in so-called 'derivative 
services', e.g. consulting, coaching, teaching, researching, development and management work 
(Weidig et al., 1999; Dostal & Reinberg, 1999; Dostal, 2001; Reinberg & Hummel, 2002). 
 

- The number of occupations of the categories 'manager', 'professional occupation' as well as 
'associate professional’ and ‘technical occupation' has increased by 10 percentage-points over the 
last two decades (UK National Statistics, 2000; Baldwin & Beckstead, 2003; Beckstead & 
Gellatly, 2004; UK National Statistics, 2006; Davenport, 2005; US Department of Labor, 2006; 
Brinkley, 2006). 
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- The demand for employees with an academic education has increased by 190 percentage-points 
between 1975 and 2004, whereas the demand for employees with a lower educational background 
is continually decreasing  (Weidig et al., 1999; Kleinert et al., 2000; Dostal, 2001; Reinberg & 
Hummel, 2002; Reinberg & Hummel, 2005; OECD, 2006a; OECD, 2006b). 
 

- Levy & Murnane (2006) noted a disproportional increase in the demand for two skill 
requirements within the US labour force between 1979 and 1999: ‘expert thinking’ and ‘complex 
communication’. In contrast to this development, they observed that the demand for manual and 
routine cognitive skills has been continually decreasing within the same time frame (Figure 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Economy-Wide Measures of Routine and Non-Routine Task 1969 -1998  
(Levy & Murnane, 2006, p.15) 

 
 
In regard to Drucker’s other thesis, i.e. that the productivity of knowledge workers will be the crucial 
challenge for 21st century management, it can be stated that he initiated an abundance of research in the 
description, measurement and enhancement of knowledge workers’ productivity (Ray & Sahu, 1989; 
Sumanth, Omachonu & Beruvides, 1990; Drucker, 1991; Sveiby, 1998; Drucker, 1999; Horibe, 1999; 
Pfiffner & Stadelmann, 1999; Amar, 2002; Davenport et al., 2002; Hauber, 2002; Newell et al., 2002; 
Paradi et al., 2002; Ahn & Chang, 2004; Balazova, 2004; Herman, 2004; Ramirez & Nembhard, 2004; 
Davenport, 2005; Hube, 2005; Suff & Reilly, 2005; Malik, 2006; Stam, 2007; North & Gueldenberg, 
2008; Dörhöfer, 2010) – a stream of research that does not seem to come to an end, neither in the near nor 
in the remote future. 
 
This chapter aims at corroborating three theses: 
 
1. Up to now, there is no such thing as a concept of what knowledge workers’ productivity implicates, 
relating to the business practices of knowledge-intensive companies. Different concepts of knowledge 
worker productivity have been rather developed from certain academic viewpoints than with a view to 
daily business practices.  
 



 3 

2. Consequently, the challenges involved in making knowledge workers productive have not been stated 
with a view to the business needs of knowledge-intensive companies. Therefore, a revised and more 
specific problem definition is required with a view to the ‘management challenges of the 21st century’. 
 
3. Both theses root in a lack of empirical research on this matter in general and on a lack of cross-
industrial empirical research into knowledge-intensive businesses in particular. The chapter here 
presented undertakes to close said research gap. 
 
In order to corroborate these three theses, the chapter starts with a brief review of general concepts of 
knowledge worker productivity (chapter 2). Those concepts are being reviewed and, as a consequence, an 
alternative research design is being proposed (chapter 3). Chapter 4 exhibits the major outcomes of the 
research with respect to concepts of knowledge worker productivity from a cross-industrial point of view 
on the one hand and involved challenges on the other hand (chapter 4). Finally, practical management 
conclusions for rendering knowledge workers productive will be deduced (chapter 5). 
 
2 CONCEPTS OF KNOWLEDGE WORKER PRODUCTIVITY 
It is evident that ‘productivity’ in the traditional meaning of ‘relation between quantity of output in 
relation to amount of input’ (Gutenberg, 1958; Pedell, 1985) cannot be applied to knowledge work. When 
summarising the different approaches to knowledge worker productivity, one can distinguish three 
different concepts which will subsequently be labelled as ‘performance concepts’ (chapter 2.1), 
‘authoritative concepts’ (chapter 2.2) and ‘contribution concepts’ (chapter 2.3). These three concepts can 
be traced back to different academic disciplines: The ‘performance concepts’ originate in research of 
cognitive psychology into expert performance, the ‘authoritative concepts’ have derived from research 
into the sociology of professions and the ‘contribution concepts’ stem from approaches to knowledge 
management (Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Classification of knowledge worker productivity concepts 
 
 
2.1 Performance concepts 
The first attempt at grasping knowledge worker productivity is based on the fact that in every domain, 
there are individuals who are able to continually and repeatably accomplish outstanding results, as 
compared to average performers. Taking this viewpoint, cognitive psychology has tried to describe and 
explain this phenomenon, investigating experts and their performance in domains such as jurisdiction, 
physics, engineering, mathematics, education, finance and consulting (Larkin et al., 1980; Chi et al., 
1981; Sweller et al., 1983; Posner, 1988; Krems, 1990; Patel & Groen, 1991; Boshuizen & Schmidt, 
1992; Gruber & Ziegler, 1996; Sonnentag, 1996; Hron, 2000; Bredl, 2005; Chi 2006; Feltovich et al., 
2006). It was found that experts distinguish themselves from average performers by the way in which 
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they represent domain-specific problems as well as in the strategies which they apply in solving such 
problems: They solve domain-specific problems more efficiently, more effectively and more accurately. 
This cannot be attributed to general intelligence, but to the way in which they group, store and retrieve 
domain-specific information. This skill is regarded to be a result of ‘deliberate practice’ in the respective 
domain over an extended period of time. Since their performance is measured by the amount of time spent 
on solving a given domain-specific problem and by the quality of the results (in comparison to novices), 
the two performance measures here applied can be labelled as measures of ‘performance’ in the 
traditional meaning. 
 
Both measures have been assimilated and specified in productivity measurement models such as IBM’s 
‘Function Point Analysis’ for software development, which tries to measure development productivity by 
the amount of business functionality that an information system provides to a user (Garmus & Herron, 
2000), Ray & Sahu’s (1989) ‘Operations-Based Productivity Model’, which tries to grasp knowledge 
worker productivity by indices assigned to categories of job characteristica and work places, or Paradis et 
al.’s (2002) ‘Data Envelopment Analysis’, which measures knowledge worker productivity according to 
‘Decision Making Units’ (DMUs). 
 
2.2 Authoritative concepts 
However, since the efficiency and effectiveness of work are frequently difficult to assess, especially when 
embedded in a social context, there exists an alternative approach to determining whether knowledge 
work has been successful. It is a simple indicator at work in the daily operations of an organisation: This 
indicator becomes explicit when an individual has gained more or less exclusive authority over a certain 
domain, be it hierarchical or a knowledge domain. For authority over a hierarchical domain, i.e. over a 
group of people on a broader scale, sociology-of-occupations representatives have coined the term 
‘professions’ (Parsons, 1939; Millerson, 1964, Larson, 1977; Abbott, 1988; Hitzler, 1998; Hesse, 1998; 
Huber, 1999; Mieg, 2001; Pfadenhauer, 2003a; Pfadenhauer, 2003b). Even though the views of 
sociologists differ widely with respect to the indicators applied in categorising an occupation as a 
profession as well as with respect to the reasons offered for the emergence and evolvement of such expert 
occupations, the tasks ascribed to professionals are viewed as being basically similar by adherents of the 
psychological perspective: Professional tasks have been defined as ‘applying abstract knowledge to 
particular cases’. The sociological point of view, nevertheless, differs from the psychological one in 
regard to the features determined which make an expert a professional: not primarily outstanding 
performance, which would be difficult to observe and measure, but exclusive authority over a particular 
domain of expertise such as the domain of curing diseases or the domain of jurisdiction. In other words, 
professionalism can be described as socially institutionalized expertise. In order to maintain this authority 
on an individual level, the respective professional has to demonstrate expertise (Abbott, 1988; Mieg, 
2001; Pfadenhauer, 2003a; Pfadenhauer 2003b).  
Therefore, a knowledge worker can also be regarded as being ‘productive’ if he or she has achieved 
exclusive authority over a certain domain.  
 
This point of view has been adopted mainly by sociologically inclined management researchers such as 
Wallace (1995), Blackler (1995), Keuken (1996), Pfadenhauer (2003a, 2003b) and Alvesson (2004), the 
latter emphasising, above all, the importance of rhetoric management, image and social processes in 
knowledge-intensive companies. 
 
2.3 Contribution concepts 
A third approach to determining knowledge worker productivity focuses less on individual performance, 
as cognitive psychologists maintain or on the performance of some occupational groups, as propagated by 
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occupational sociologists, but rather on the contributions an individual or a group make to a certain 
business. 
Since the contribution of knowledge workers does not consist in physical changes resulting from manual 
work, but in the identification, acquisition, generation, dissemination, application, in the retention and the 
assessment of knowledge, researchers in knowledge management are looking for approaches in order to 
identify, acquire, generate, disseminate, apply, detain and assess knowledge in organisations (Nonaka & 
Takeuchi 1995; North 1999; Willke 2001; Davenport 2005; Hasler Roumois 2007; Probst, Raub & 
Romhardt 2010). 
From this perspective, a knowledge worker’s productivity cannot solely be defined by outstanding 
individual performance or by his attaining an exclusive status. The core of this productivity concept rather 
lies in the contribution an employee makes to a certain business. This contribution may consist in the 
acquisition, generation, dissemination, application, retention and / or assessment of knowledge. It is the 
contribution to an organisation’s business that counts, and not the achievements of a single person or a 
group of persons.  
 
This approach has been adopted by scholars like Sumanth, Omachonu & Beruvides (1990) who proposed 
a model which adds the ‘contribution criterion’ to the ‘efficiency’ and ‘effectiveness criteria’ of ‘white 
collar worker productivity’. Peter Drucker (1991; 1999) emphasised the importance of regarding 
knowledge workers as assets, thus enhancing the contribution to an organisation, and Tom Davenport 
(2005) as well as Pfiffner & Stadelmann (1999) and Francis Horibe (1999) try to distinguish management 
interventions according to the type of activity a knowledge worker performs, i.e. creating, distributing or 
applying knowledge. 
 
3 RESEARCH GAPS AND RESEARCH DESIGN 
How have above-mentioned concepts been created? In order to answer this question, three types of 
methodological approaches can be distinguished:  
 
Firstly, purely theoretical approaches, stating general characteristics of ‘experts’, ‘professionals’ 
respectively ‘knowledge workers’ and corresponding management guidelines on the basis of literature 
reviewed and of personal experience, however, omitting any systematical empirical foundation (e.g. 
Horibe, 1999; Pfiffner & Stadelmann, 1999; Davenport, 2005). 
Secondly, deductive approaches, testing particular hypotheses in regard of performance, motivation, 
identification or commitment of engineers, researchers, consultants, physicians or academics in a narrow 
business segment by usage of quantitative statistical methods and generalising the outcome as attributes 
of ‘experts’, ‘professionals’ resp. ‘knowledge workers’ on the whole (e.g. Wallace, 1995; Hron, 2000; 
Baldry et al., 2005).  
Thirdly, inductive approaches, generating a theoretical framework for the management of engineers, 
researchers, consultants, physicians or academics in a narrow business segment by usage of qualitative 
methods and generalising the outcome as attributes of ‘experts’, ‘professionals’ resp. ‘knowledge 
workers’ (e.g. Alvesson, 1995; Keuken, 1996; Blackler, 1995).  
The first type of studies can be regarded as insufficient in empirical foundation, the last two kinds as too 
narrow in scope for a generalisation for the management of experts, professionals respectively knowledge 
workers.  
Furthermore, the different disciplines dealing with the same subject matter from different points of view, 
i.e. cognitive psychology, occupational sociology and knowledge management research, seem not to take 
much notice of one another (Mieg, 2000). 
 
Hence, despite above-mentioned research results, we still lack certain knowledge on the meaning of 
knowledge workers’ productivity in different industries and on the specific challenges involved in the 
management of knowledge workers’ productivity. 
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These findings call for a cross-industrial empirical research, aiming at answering two questions: 
1. What does ‘performance’ mean with respect to the notion of the knowledge worker? 
2. Which challenges are involved in the management of knowledge workers’ performance? 
 
This chapter presents answers to these two questions, based on a cross-industrial empirical research 
carried out in five different organisations commonly regarded as ‘expert’, ‘professional’ or ‘knowledge-
intensive’ organisations in previous treatises (Grossmann, Pellert & Gotwald, 1997; Alvesson, 2004; 
Davenport, 2005; Brinkley, 2006): a software development company, a hardware development company, 
a consulting company, a hospital and a university. In these organisations, 42 semi-structured episodic 
face-to-face interviews (Bortz & Döring, 2003; Lamnek, 2005; Yin, 2009) with experts and their 
managers from three hierarchical levels were conducted by the author. The data gathered by means of 
interviews were subsequently coded and interpreted with the aid of Atlas.ti, Version 5.5.4 (Figure 3). 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: A cross-industrial research design on the productivity of knowledge workers 
 
 

In order to keep the results comparable, the focus of the study was not on the knowledge worker in 
general, but on that proportion of knowledge workers termed ‘experts’. Davenport (2005) provides a 
useful classification for a differentiation between a specific class of experts and knowledge workers in 
general (Figure 4). 
 
 
 
 
 
 



 7 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4: A classification structure for knowledge workers (Davenport, 2005, p.27) 
 
Following his approach, different types of knowledge workers differ in the way in which they transform 
knowledge into business value: by carrying out routine or complex tasks, by performing individual or 
collaborative work etc. (Davenport, 2005). The specific contribution of experts to business value consists 
in their capability of professional discernment, i.e. in applying a comprehensive body of knowledge to 
individual and rather complex cases. This is the core feature in the work of engineers and consultants as 
well as of researchers, teachers and physicians.  
 
Owing to confidentiality agreements with all participating organisations the results here presented have 
been described in an aggregated and abstracted manner. Hence, the original data cannot be disclosed, only 
referenced. 
 
4 KNOWLEDGE WORKER PRODUCTIVITY REVISED 
4.1 Concepts for knowledge worker productivity 
Since productivity in its traditional meaning of ‘relation between quantity of output in relation to amount 
of input’ (Gutenberg, 1958; Pedell, 1985), as other scholars have already noted, does not reflect any 
possible indicators for an expert’s performance, the question raised by the study and posed to experts as 
well as to their line managers was: “What is performance in your respective type of expert work?” In this 
study, only those performance factors are referred to, which have been named by experts and their 
managers independently. Therefore, it can be concluded that these indicators are shared collectively 
within the respective organisation, that they may be regarded as collectively motivationally directive and, 
hence, part of the organisational culture (Sackmann, 1991; Sackmann, 2002). 
 
For the software development company (Erne, 2009a), the predominant performance indicators were: 
1.‘Good software’, further specified by terms like ‘correctness’, ‘stability’, ‘maintainability’, 
‘expandability’ as well as ‘clarity and transparency of the coding’ 
2. ‘Planning compliance’, indicated by ‘achievement of milestones’ and ‘correctness of resource 
estimation’. 
3. ‘Quality of interaction’, perceived in the ‘communication and cooperation behaviour’ of the software 
developers, in an ‘appropriate broaching of topics towards different stakeholders’ as well as in the 
‘proactive communication of relevant topics to management representatives’. 
4. ‘Innovation behaviour’ with respect to the products and processes of the organisation, measured by 
‘patent filings’, ‘integration of existing solutions’, measures ‘to reduce lead times’ and to ‘detect software 
bugs earlier in the development process’.  
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5. ‘Personal skill development’, which was basically regarded by management representatives to be the 
‘ability to move on to other topics according to business demand’ and ‘development of comprehension for 
the entire software system’ beyond single functions was a crucial factor for the experts. 
6. ‘Compliance with organisational standards’, which includes development processes deployed by the 
head office - despite criticism from experts as well as line managers - and project-specific agreements. 
 
For the hardware development company (Erne, 2009b) we found a very similar picture: 
1. ‘Good hardware quality’, which can be measured by static and dynamic hardware tests, by ‘parts per 
million (PPM) failure rates in the operational area’ and, moreover, by ‘conformance to specifications’. 
2. ‘Planning compliance’, which is represented by the indicators ‘conformance to specifications’, 
‘achievement of milestones’, ‘compliance with the planned development budget as well as the product 
target costs’ and the ‘correctness of resource estimation’ for a development project. 
3. ‘Acquisition rate’: Since hardware developers have direct contact to their customers, the increase of 
hardware projects is viewed as another success factor of an hardware developer’s work. 
4. ‘Quality of interaction with the relevant stakeholders’, which refers to ‘communication and cooperation 
behaviour with all internal interfaces as well as with different customers’, a ‘low escalation rate within the 
organisation’ and the ‘appropriate broaching of topics towards different stakeholders’. 
5. ‘Innovation behaviour’, which is indicated by the development of ‘competitive solutions for the future’ 
in regard to critical topics, such as ‘power dissipation concepts’ and ‘electromagnetic compatibility’. 
6. ‘Personal skill development’, which refers to an ‘enhancement in the appreciation of the whole circuit 
system’ beyond the particular task as well as to the ‘development of know-how as to specific topics’. 
7. ‘Compliance with organisational standards’, which refers to the observance of development processes 
which control the cooperation of the different specialists in hardware development. 
 
The experts and managers in the consulting company (Erne, 2009c) mentioned: 
1. ‘Accepted solutions and working solutions’, which means, above all, ‘functioning systems’ on the 
customer’s side, secondly, ‘re-usable solutions’ and, thirdly, the number of critical situations’. 
2. ‘Number of requests for a certain consultant’, which is indicated, to describe it quite vividly, by “how 
often the phone rings” when a client tries to reach a certain consultant. 
3. ‘Acquisition rate’ in customer projects, which can be measured in turnover achieved by the end of the 
business year. 
4. ‘Quality of interaction with relevant stakeholders’, which is represented by the ‘quality in which a 
consultant broaches topics within and outside of the organisation’, by ‘one’s visibility within the business 
sector’, by the ‘creation of an image of being a trusted advisor for the customers’, by the ‘visibility within 
the organisation and the professional community’ as well as by ‘cooperation and communication with 
customers and other stakeholders’ in general. 
5. ‘Innovation behaviour’, which refers to the ability of the consultants to take up new topics on a yearly 
basis, like ‘Green IT’ or ‘Service-Oriented Architecture (SOA)’ which, in turn, can be used for public 
relations activities, customer projects, development projects and acquisition projects. 
6. ‘Number of parallel activities’: Any consultant has to handle several activities in parallel, thereby 
reacting to requirements from within her/his organisation on the one hand and to market demands on the 
other hand. 
7. ‘Personal skill development’ with respect to the acquisition of knowledge required for actual projects at 
hand as well as to the acquisition of knowledge which is marketable to customers, colleagues and the 
expert community. 
8. ‘Compliance with organisational standards’, which refers to an observance of conformity with common 
documentation standards, with defined methods as well as with general organisational administrative 
rules. 
 
The doctors and chief physicians in the hospital (Erne, 2009d) stated the following performance factors: 
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1. ‘Medical outcome’, which can be measured by clinical indicators, like blood loss, mortality rates, post-
operative complication rates on the one hand and by more subjective indicators, like patient condition and 
patient satisfaction, on the other hand. 
2. ‘Compliance with professional and organisational standards’, which affects transparency and tidiness 
when performing a surgery on the one hand as well as compliance with diagnostic and therapeutic 
methods proven in use. 
3. ‘Quality of interaction’, which relates, again, to the proactive communication of newsworthy issues to 
the chief physician, and to the target-group related broaching of topics, e.g. the condition of a patient in 
ward meetings or the description of treatment and its outcomes in discharge letters. 
4. ‘Medical skill development’ is regarded as one of the crucial indicators for an individual’s performance 
and is being ensured by various measures, such as regular trainings and conferences, individual discussion 
before and after surgery, personal feedback, joint ward rounds and the controlled delegation of 
responsibilities. 
5. ‘Innovation behaviour’, which relates to the institutionalisation of interdisciplinary core areas within 
the hospital, such as the collaboration between surgeons and internists on certain kinds of cancer 
treatments, and to the establishment and financing of research activities. 
 
The professors and deans of a university (Erne, 2009e) mentioned the following performance indicators: 
1. ‘Quality of research and lectures’, which can be assessed by indicators like ‘internationality and 
topicality of research projects and lectures’, ‘academic success of students’, the ‘organization of 
conferences’ as well as the ‘number and rating of papers published’. 
2. ‘Acquisition of resources rate’, such as third-party funds or internal budgets for research projects, the 
number of research positions and, especially, professorships in a faculty or team and the attractiveness of 
an academic activity for scholars. 
3. ‘Quality of interaction with relevant stakeholders’, in this case, the representation of a faculty or 
research team to other stakeholders, the ability to bring forth convincing arguments for the acquisition of 
resources as well as the ability to build up supporting networks within the university. 
4. ‘Innovation behaviour’, which refers to all activities listed above in order to establish a focal centre of 
research on a certain topic. 
 
In short: It is neither productivity in the traditional meaning of the term nor one of the different 
productivity concepts presented in chapter 2 which is regarded to be the key performance factor in the 
work of experts. Rather, five discrete key factors can be regarded to be the predominant performance 
indicators for expert work across all investigated business segments. Some of these performance 
indicators have already been mentioned in previous concepts (e.g. Ray & Sahu, 1989; Drucker, 1999), but 
never been brought forward as a coherent system based on cross-industrial empirical research. 
 
With respect to the current projects or cases, these performance indicators are (marked in dark grey in 
Figure 5): 
- Quantity and/or quality of daily work results, which differ widely between the different business 
segments. 
- Quality of interaction, which relates to cooperation and communication with different stakeholders, to 
the quality of representation of specific topics within the respective organisation as well as to varying 
target groups and the way in which competence and professionalism towards different stakeholder groups 
are being displayed. 
- Compliance with work standards, which can - depending on the individual organisation - be either of a 
professional kind (and, then, relating to professional methods) or of an organisational nature (and, then, 
relating to administrative standards).  
 
With regard to future developments, the named indicators are (marked in light grey in Figure 4): 
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- Innovation behaviour with respect to business or professional improvements, which is of varying 
importance to different individuals and in differing business segments, but has always been named as an 
important indicator together with the quality of day-to-day work. 
- Skill development with respect to either the depths of skills, to the ability to arrive at an overview over a 
particular topic or to the adaptation of skills to new market demands. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5: Performance indicators for experts in different business segments 

 
 
4.2 Challenges in rendering knowledge workers productive 
While performance indicators for experts are widely shared across different business segments - apart 
from a few exceptions not treated here in depth –, differences with respect to the specific challenges faced 
when attempting to enhance performance in experts within and between organisations can be observed. 
 
The differences observed can be roughly clustered into two strategy categories labelled as ‘black box 
management’, on the one hand, and ‘white box management’, on the other. 
 
The ‘black box management’ strategy has been followed in all organisations studied. This strategy is best 
described by the original words of above-mentioned managers themselves:  
In the software development company, between software developers and their department heads, ‘You 
have to take care that you do not enter the space of these techies’ (Erne, 2009a, 115). ‘Don’t interfere’ 
(Erne, 2009a, 103).  
At least partly in the hardware development organisation, between hardware developers and their line 
managers, ‘As a manager I am not the best expert. I think, once, in the past, in this company, there existed 
the approach that the manager has to be the best hardware developer. Today, this is fortunately no longer 
required. Moreover, it would no longer be achievable’ (Erne, 2009b, 69).  
In the consulting company, between consultants and their line managers, ‘What we have here, in this 
organisation, are nothing but prima donnae. Don’t tell them’ (Erne, 2009c, 93).  
In the hospital, between the administrative director and the physicians, ‘As an administration manager I 
have a decisional authority. .. But this is a theoretical authority. .. Since, if I issued a directive here, .. 
every department would demonstrate to me that it does not work this way’ (Erne, 2009d, 90).  
In the university, between the deans and the professors in their department, ‘A dean can govern a faculty 
[…] with respect to budget topics. He is less able to take influence in issues of research or contents of 
research’ (Erne, 2009d, 55). 
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To sum up, in this system, there exists a sphere of professional work, on the one hand, and a sphere of 
business work, on the other hand, with some overlaps in the area of the definition and prioritisation of 
topics (not objectives) and in the sphere of performance appraisal. A system a consultant called 
‘governance’ in contrast to ‘management’ (Erne, 2009c, 63).   
 
The ‘white box management’ strategy was also identified in all organisations studied:  
In the software development company, between software developers and their team leaders, ‘The 
technical team leaders are responsible for controlling the code. .. A few people are reviewing the code, 
are reviewing the code together. Then, the code is checked with respect to maintainability’ (Erne, 2009a, 
101).  
In the hardware development organisation, between hardware developers and their group and team 
managers, ‘That is what we expect from a manager, that when he is in a technical business that he does 
not simply act on an abstract level, but that he has a bit more comprehension of it. Otherwise, he is 
unable to assess if .. he has been told the truth or if things are going out of track since he cannot assess 
these things by himself. And that would be bad’ (Erne, 2009b, 93).  
In the consulting company, between first-level certified consultants and their second-level certified 
colleagues as well as their stakeholders in the project, ‘[…] Yes, as I worked together with a second-level 
certified colleague, this colleagues has just defined what meetings we are going to schedule together with 
the customer and what we want to achieve in each meeting. .. By structuring it this way, it turns out: 
Okay, what do we have to do in between in order to be well prepared for the next meeting.’ (Erne, 2009c, 
71) ‘[…] Important is also the feedback I get from, from the associates working in the same project, i.e. 
not from the consultant himself, but from the others /ehm/ .. colleagues from sales, in the first place’ 
(Erne, 2009c, 37).  
In the hospital, between chief physicians and the doctors as well as the scientific community, ‘I always 
tell my physicians: .. If I observe that one of you becomes sleazy, for example, in stitching up or anything 
else, .. I will tell them: Please take care that you do it properly. .. Since, if we do not do it properly, then 
our trainees do not see any necessity to do it properly either’ (Erne, 2009d, 93). ‘Since, today, the tumor 
treatment is no longer unilateral, that means not only a matter of surgery or radiation therapy or 
internists, but rather an interplay of these three disciplines […], we regularly hold an interdisciplinary 
meeting on every case. In this meeting, the therapeutical path is being defined by consensus. Certainly, 
there are different opinions from time to time. Therefore, you have to take care to define it by consensus’ 
(Erne, 2009d, 77). 
In the university, between professors and research assistants as well as the scientific community, ‘I told 
my employee, the first I had hired, I told him: Okay, we are going to do a journal paper together. I have 
here the preliminary version which I have done. /Eh/ Make something of it. […] Then, we tried, in joint 
discussions, to make a journal paper. We were lucky that the first one was accepted. /Eh/ For him, this 
meant a great success. /Eh/ In the first place, for my employee, since he learned what you have to do 
here: How do I quote properly? How can I define a problem accurately? What are the objectives of my 
paper?’ (Erne, 2009e, 25). ‘I want to experience the success. I think, when I do work in the field of 
differential equations, when I go to a conference, then I want, when I go to this conference, I want to 
deliver a great presentation for which I get the feedback: That is great what this guy has done. You see, 
that is, we want to play in the first league and be competitive on a global scale’ (Erne, 2009e, 33). 
 
Dependent on the strategy employed in order to manage experts, the ‘black box management’ strategy as 
well as the ‘white box management’ strategy are confronted with some challenges which they have in 
common while two challenges are specific to the ‘black box management’ strategy. The common 
challenges are depicted in dark grey boxes in Figure 5 while the challenges which have been named 
independently of the management strategy are displayed in the light grey boxes (Figure 6). 
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Figure 6: Challenges in rendering experts productive 
 
 
a. Assessment of expert performance 
The first challenge which is typical for the ‘black box management’ strategy is the difficulty to assess 
expert performance: In contrast to manual work in which a physical result can be ‘touched’, compared 
and measured, it seems difficult to pin down the performance of experts for associates who do not belong 
to the professional sphere. In this respect, the statement of a business unit head from the software 
development organisation can be viewed as being paradigmatic for all other statements, ‘We try to make 
the performance of our associates measurable. […] But we are not in a timbering, we are in a high-
technology business segment. […] Therefore, we have to use auxiliary indicators’ (Erne, 2009c, 53). 
These auxiliary indicators are, ‘positive feedback by two customers, ‘peer recognition, .. which refers to 
the level of recognition a developer obtains from his team colleagues .., managers, team members’ (Erne, 
2009a, 49-53). In other words: For the qualitative part, the scope of performance indicators assessed by 
the supervisors comprises: quality of interaction, especially a convincing and visible representation of 
competence and performance to important stakeholders (Pfadenhauer, 2003a; 2003b), visible activities in 
the field of product and process innovations, and compliance with organisational standards. This 
observation clarifies why especially these performance indicators are applied by managers of the ‘black 
box management’ system, i.e. the line managers of the software and consulting company, the 
administrative director of the hospital as well as the deans of the university faculties. The following 
reasons for the challenge of assessing experts’ performance have been named: the number of possible 
indicators, as presented in the previous chapter, the number of independent variables which influence the 
result of a surgery, of a development result, of a conference or a customer decision, the long time frame 
during which feedback is available on the results of an expert’s action in development or medical work, 
and the physical and/or intellectual distance a ‘black box manager’ has to the professional sphere.  
 
b. Autonomy of experts 
Strongly linked with the difficulty of assessing the performance of experts adequately is the challenge of 
governing highly autonomous experts. This autonomy can equally be observed in the ‘black box 
management’ system where the software developers, consultants, hardware developers, physicians and 
professors form a kind of an enclosed group in a professional sphere which is clearly distinct from the 
sphere of administration. This has been clearly stated by a faculty dean, a statement which can be viewed 
as being exemplary for all other cases, ‘In a nutshell, our lecturers are pure ‘sole member companies’. .. 
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They perceive me as an administrator. That means, if they need anything, they prefer to come to me, but 
apart from this case, they want to be left alone. In this perspective, they are a pure ‘sole member 
company’ without liability, certainly. A small company, but without liabiliy’ (Erne, 2009e, 59). This 
mainly applies to the case when administrative tasks are to be performed by experts, as reported by the 
administrative director of the hospital (Erne, 2009d), the managers of the software company (Erne, 
2009a) and the consultants in the consultancy company (Erne, 2009c). As reasons for this challenge, a 
lack of incentive measures in some organisations (such as the university), the dependency of ‘black box 
managers’ on the commitment, cooperation and communication of their experts in order to achieve results 
and the role behaviour of experts as experts in knowledge-intensive businesses were mentioned. 
 
c. Skill development in experts 
The skill development of experts has been perceived as a third challenge imposed on the management of 
experts. This challenge has been broached in three different directions: From the strategic point of view of 
the department heads, the main challenge is the direction in which the skills of their experts should be 
developed according to business strategy. The central challenge in the management of experts is, as the 
department head of the consulting company stated, ‘that we recognise in time where the train is heading 
to and /eh/ that we, consequently, take the right measures in order to guide the associates to the right 
direction with respect to /eh/ behaviour and mindset as well as skills and technologies. That is /eh/ the 
biggest challenge’ (Erne, 2009c, 133). Another perspective is being taken by the department heads 
following the ‚black box management’ strategy: Here, the focus is clearly on the development of ‘soft 
skills’ such as self-presentation and communication, especially for engineers showing a certain degree of 
‘autism’, as was stated by Guenther Dueck (2007) and referred to by some software managers and 
engineers (Erne, 2009a). A third way in which the skill development of experts has been approached is 
the formation of professional skills, especially true for ‘white box management’ systems. In these 
systems, quality assurance of professional work as well as enhancement of productivity seems to be 
dependent on one variable: the professional skill of the expert. Hence, everything is focussed on the 
formation of these skills. In hospital work, for example, this is done by direct instructions, ward rounds, 
conferences, case studies, coaching, feedback and regular on the job training (Erne, 2009d). Therefore, 
the challenge of skill development is being viewed differently, but in every perspective as being a crucial 
one. 
 
d. Motivation of experts 
As a fourth challenge, the interviewees in the different business segments have named the motivation of 
experts. Similar to skill development, the challenge to motivate experts is elicited by different reasons. A 
first reason is to retain ‘valuable assets’ into which extensive endeavours in education have been invested, 
as especially the software managers, hardware managers and physicians stated (Erne 2009a; Erne 2009b; 
Erne 2009d), ‘I have recently lost my three best surgeons, .. they have been trained to the highest 
standard, all of them have done more than five thousand surgeries, .. they went to a private clinic. .. 
Three surgeons. For twelve years, they have been trained here. .. And endowed with five thousand 
surgeries, and many, many congresses, .. they simply left’ (Erne, 2009d, 267). A second perspective on 
the motivation topic is the motivation for the accomplishment of specific tasks such as the acquisition of 
another consultancy project by the end of a year, ‘Here we have alternative .. governance measures with 
respect to remuneration. We are on an, .. on an incentive plan. That means, seventy percentage of our, 
our .. income is fixed, the rest is variable. In this variable segment, I can identify, selectively, .. small 
challenges. That are challenges .. I say: Man, .. give it all. If we get that opportunity in the third quarter, 
then that will make .. a thousand Euros extra for you’ (Erne, 2009c, 061). In contrast to the thesis that 
payment does not motivate knowledge workers (North & Gueldenberg, 2008), payment for specific tasks 
is being regarded as being a very effective instrument in motivating experts to undertake specific efforts 
(Erne, 2009c). A lack of incentives is also being viewed by the deans and professors of the university as 
one reason why it is so difficult in this organisation to motivate highly autonomous lecturers (Erne, 
2009e). Another important factor in keeping experts motivated is the job content, the opportunity of skill 
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development and a sound balance between regulations and autonomy – a balance, however, which could 
not really be specified in detail by anybody.  
 
e. Time management for experts 
The fifth specific challenge for rendering experts productive has been named completely independently of 
the management strategy and the business segment: the aligning of the tasks which an expert has to 
accomplish with the time disposable. This challenge had been already found by Peter Drucker who 
emphasised the necessity to organize one’s own job, in contrast to the Tayloristic system in which the job 
organises the employee (Drucker, 1999). The findings of the study, however, do not bring to light many 
improvements on the individual, team or organisational level. Therefore, one of the main challenges the 
software engineers perceived was, that, when ‘different tasks have to be done at the same time .. /ehm/ .. 
generating the right ideas on what has to be done in the first place’ (Erne, 2009a, 071). For the hardware 
developers the biggest challenges are ‘the moving targets. Not only internal targets, but the targets which 
come from outside and punch through everything’ (Erne, 2009b, 047). Similarly, consultants 
‘permanently work in several streams in parallel. It is not the case that they are faced with one task which 
they accomplish and, then, they get the next task. But this company, unfortunately, works in the way that 
unbelievably many work streams are scattered over the day, the week or the month’ (Erne, 2009c, 059). 
The same is stated by the physicians, ‘What imposes the greatest stress on me .. is the acute day ward, 
since it is permanently crowded. When I want to go and make the ward round, .. you do not get away from 
it. Yet, I have my plan. When I am on duty, I want to start the ward round at 3 p.m. or 3:30 p.m., in this 
timeframe, .. that means to look after the in-patients. But this heteronomously directed work, it, it .. 
annoys me’ (Erne, 2009d, 095). And, finally, the university professors, ‘I believe, .. the challenge is to 
organise one’s week in a way not to be diverted by all the different topics’ (Erne, 2009e, 105). Hence, the 
term ‘time management’ comprises a couple of different, yet strongly linked challenges: the workload in 
general and the administrative workload in particular, the parallelity of many topics, multiple 
stakeholders, task switching and the amount and correctness of input information. With respect to these 
topics, the perception of the interviewees is that these issues have to be solved on an individual level, not 
on a team or organisational level. 
 
With the outline of the performance indicators and the challenges named by managers and experts in 
different business segments and presented in this chapter a scope definition can be outlined of how to 
enhance productiveness in knowledge workers which goes beyond the scope definition proposed to this 
day. 
 
5 IMPLICATIONS FOR MANAGING EXPERT PERFORMANCE 
The main topics which require further research on the question of how to render experts productive are, 
according to the study in different business segments here presented, the following: 
 
a. Define clear performance indicators for expert work  
The study showed clearly that performance indicators for expert work as well as for the stakeholders who 
are assessing these indicators are multiple and ambiguous. Management systems such as management by 
objectives, which are in place in all organisations studied, do not solve the problem, but rather exacerbate 
it. Therefore, the first strategy for rendering experts productive is to establish few, clear, business-specific 
performance indicators which do not necessarily have to be measured, but which can be assessed 
according to defined indicators. This practice was followed in the ‘white box management’ systems, 
especially in hospital work, ‘[With respect to the performance indicators] there is no doubt for me: .. 
There are two indicators: the first is the medical assessment of the output. This can be measured by 
objective parameters. […] The second one is, of course, […] the subjective appraisal by the patient if he 
is content with the performance’ (Erne, 2009d, 47-51). 
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b. Establish knowledge symmetry 
In the black box management systems, it became very clear that a stakeholder like a line manager only 
can gain influence on the performance of experts if he or she is able to compensate for the knowledge 
asymmetry on a professional level. As the department head of the consulatants stated, ‚I have one 
advantage over the consultants: I work /ehm/ .. /ehm/ on a higher level and know, know some specific 
details in different, .. different knowledge areas, which they do not know. Yet, they would like to know 
these details very much, especially if they are related to political discussions. And they use this’ (Erne, 
2009c, 121). In this way or in other ways, a line manager has to provide value-adding knowledge or 
service to the experts, which makes the relationship between the two interdependent and symmetrical. 
Otherwise, it is nearly impossible to gain influence on an expert’s work. 
 
c. Develop strategies and measures for skill development 
The importance which has been assigned to strategic and operative skill development in nearly all 
organisations studied is in contrast to actual strategies and measures in place. Most interviewees named 
personal preferences for a skill development, but did so rather randomly and focussed on professional 
skills in the ‘white box management’ system.  Since the quality and performance of expert work are 
strongly linked to individual skills – much more so than in manual work -, there have to be additional and 
new ideas of how to integrate skill development into day-to-day work. In the technical spheres of 
hardware development, one can find good examples for corresponding measures, ‘For this reason I have 
.. agreed in my team meetings, that we, /ehm/ .. that they, the associates who have all their specific 
knowledge domain, .. report regularly what they do at the moment, which technical approaches they 
follow, […] so that they arrive at an understanding of the whole system and not only on that of their own 
[module]’ (Erne, 2009b, 037). The examples in hospital work have already been depicted in the previous 
chapter. 
 
d. Find appropriate measures for the motivation of experts 
As the results of the study have shown, the topic of motivation as well as the measures to produce and 
enhance motivation have to be assessed differently: There is a general task of retaining experts, as 
Drucker (2009, p.142) stated, as ‘assets’. This is being viewed by experts and managers as an issue of 
payment, balance of regulations and autonomy, work content and the opportunity to learn. In other words: 
It is a topic of remuneration and job design, and in contrast to the statements in a broad corpus of 
literature which only focuses on the last two parameters. A second topic is the motivation for certain tasks 
by incentives. Here the incentives have not been defined apart from financial ones. In university work 
professors and deans heavily focussed on another incentive, ‘the possibility to gain reputation’ (Erne, 
2009d, 61). The different kinds of incentives and their effectivity on different kinds of experts have not 
been fully explored. 
 
e. Keep experts focussed 
As stated by all interviewees in all business segments, the most common challenge for rendering experts 
productive is an appropriate handling of the workload in general and the administrative workload in 
particular as well as multitasking, task switching and, equally, a proper information handling. Since the 
effects of these working modes have been well explored, it can be viewed as one of the great risks to the 
productivity of experts, approximately accounting for a 20% to 40% loss in productivity (Rubinstein, 
Meyer & Evans 2001; Monsell 2003; Spira & Feintuch 2005). Furthermore, it may not be solely solved 
on an individual level by finding an appropriate personal working mode, as the interviewees have 
perceived. Since it is a common feature across all business segments, which results, according to the 
interviewees, in a bulk of uncontrolled tasks building up, one of the management challenges will be to 
find ways to reduce these ‘task cascades’, to design jobs and to assign tasks in a way in which all 
challenges can be addressed: focussing expert work, motivating it, making skill development in the 
workplace possible, creating a balance between regulations and autonomy and, thus, making expert 
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performance assessable. According to our study, these are the tasks for rendering experts productive. 
Tasks which have to be accomplished yet. 
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KEY TERMS & DEFINITIONS 
 
Black box management: A management approach which defines and controls goals and resources while 
leaving the definition and controlling of professional work completely to the experts. 
 
Experts: In cognitive psychology somebody who performs constantly and continuably superior in a 
specific domain when compared to average performers (novices). In sociology an associate who has the 
role to define and solve ill-defined or complex domain-specific problems. 
 
Management: The task to bring about results by defining and controlling goals and tasks, methods and 
tools and/or resources. 
 
Performance: In business management the result of a goal-oriented effort in order to produce an added-
value to one or more stakeholders. 
 
Productivity: In the classical production-oriented meaning the quantity of production output in relation 
to the quantity of production input. 
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Professional: In occupational sociology a member of a certain occupational group who deals with 
significant values (like justice or health), who needs a high degree of domain-specific knowledge and who 
enjoys a high degree of autonomy in carrying out his or her work. 
 
Knowledge Worker: An employee whose main tasks consists in identifying, creating and/or 
disseminating knowledge. 
 
White box management: A management approach which, besides defining and controlling goals and 
resources, also defines and controls the methods and tools of how to achieve the goals and use the 
resources. 


