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1 Introduction 

Progress in new work environments (NWEs), which enable effective virtual collaboration and easy 
access to the resources required for carrying out knowledge-intensive work tasks, has been swift in 
recent years. With the widespread availability of multi-channel, mobile, broadband access to the 
Internet, this process is bound to continue at the same pace – or even accelerate – in the near future.  

As with socio-technological innovations of the past, the impacts implementation of next-generation 
NWEs will have on the economic agents that utilise them, as well as on the wider society, are 
unknown. There can also be no certainty about the value drivers and success factors which will 
determine to what extent NWEs will be taken up, and to what degree they will fulfil their potential.  

Against this background, it has been common practice to explore impacts of innovations ex post only 
– which usually implies that there is a sizeable gap between the time that effects play out themselves 
in reality and the time they are measured and analysed by research. This diminishes the possibilities 
of policy-making to influence the shape and intensity of the diffusion process – which becomes more 
problematic the more everyday life is becoming dominated by technology, and the faster new 
technology-based innovations are becoming available.  

There is a strong need for better knowledge to support policy-makers in making the right decisions 
about NWEs. Some of the main policy-related questions are: 

• What types of NWEs are most beneficial for society? 

• How can they help maintain and further develop the European Social Model in the context of 
an increasingly volatile global environment? 

• Is there a case for policy intervention, and how can the limited resources of government best 
be deployed to guide developments in a direction which is socially, economically and 
ecologically sustainable? 

For providing answers to these questions, we need better instruments to measure ex ante already 
likely effects of the implementation of socio-technical systems.  

This will only be possible if we make best use of the evidence which is already available about likely 
characteristics of upcoming work paradigms. For example, if one of the propositions of NWE 
developments is that people will be enabled to establish network connections to economic agents 
across the world much easier than ever before, research findings about the success factors of cross-
cultural co-operation and Internet-mediated collaboration will be of much relevance – even if the actual 
NWE technologies required for this purpose are still at an early stage of development.  

Such an attempt is very ambitious. The more so since some of the upcoming technologies are likely to 
have characteristics of what are called “disruptive technologies”, i.e. they will undermine some of the 
very principles on which the ways work is being carried out in Europe today are based. Nevertheless, 
the wealth of research which is available about factors which are discussed as key characteristics of 
upcoming NWEs offers much opportunity for learning from past experience.  

Two bodies of research appear to be of most value for the discussion of drivers, success factors and 
impacts of NWEs (cp. Picot at al. 2003: 11).  

• The first surrounds the conditions for, and the impacts of new forms of work organisation. 
These have been discussed intensively for the last 20 years or so under a number of 
headings.  

• The second is concerned with virtual collaboration via ICTs, which has its roots in the earlier 
concept of “computer-supported co-operative work” (CSCW) TP

1
PT. 

                                                      

TP

1
PT  This is not to suggest that there would not be other areas of research which would also be of much relevance 

for the topic of NWEs. However, recourse to these two research areas appears to be helpful for shedding light 
on likely future outcomes of NWEs, and related drivers and success factors. 
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At the interplay of these two fields of research, phenomena including telework, multi-locational eWork 
and mobile work have attracted much interest as well.  

The main findings of these strands of research will be presented in this document. We argue that the 
attempts to integrate both research areas have been insufficient until now, and that bigger efforts are 
required to exploit past experience in order to project future impacts of NWEs.  

The document is structured as follows: Section 2 sets out to define the phenomenon of NWEs. For this 
purpose, related concepts of work modernisation are briefly discussed. The chapter finishes with a 
working definition of NWEs along seven dimensions: collaboration, spanning of boundaries, 
telemediation, virtual teamwork, coordination, people focus and technology. 

Section 3 briefly outlines the main drivers for change which are expected to foster take-up of NWEs, 
and also refers to existing obstacles and facilitators which work against change. It distinguishes 
between technological, business-related and societal factors – keeping in mind that all of these are 
closely related and should, wherever possible, be analysed in a holistic way. Examples for such 
drivers are the shift towards more knowledge-intensive work, towards more variation with regard to 
lifestyle and accepted career paths, and the changing role of gender as reflected in predominant roles 
and conventions. 

Section 4 contains the findings from the literature analysis into empirical evidence for impacts of, 
firstly, new forms of work organisation, and secondly, virtual collaboration. Since next generation 
NWEs are hardly diffused across Europe yet, these research findings allow us an approximation to the 
most likely impacts of NWEs where no real evidence exists. The evidence reported suggests that the 
extent to which NWEs will impact positively or negatively on people, society and economy is in no way 
predetermined, but rather it is contingent among a large number of factors that can (and must) be 
influenced by the actors involved. This indicates that there is indeed much room for policy intervention 
to make a real difference.  

Section 5 comprises some preliminary conclusions of the research. 
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2 Conceptualising New Working Environments 

2.1 Approaching the Subject 

The term new (networked) working environments (NWEs) is often understood to indicate the same as 
"collaborative working environments". For example, the European Commission's "New Working 
Environments" Unit describes the phenomenon as follows: "Next Generation Collaborative Mobile 
Virtualised Working Environments focus on workers interacting with their environments and 
collaborating with each other, having access to all the (also virtualised) resources (including also 
assisting robotics) required to carry out their tasks and enhancing their capabilities. Among these 
resources, the key is the knowledge of the co-workers to complement in dynamic groups the needed 
competences and skills to carry out the task in a efficient way leading to increase on productivity, and 
generating innovative and creative solutions."TP

2
PT The Unit's Work Programme 2005-2006 further 

describes NWEs as "enabling seamless and natural collaboration amongst a diversity of agents 
(humans, machines, etc) within distributed, knowledge-rich and virtualized working environments." TP

3
PT 

The focus of such discussion is mainly on the development of the technological tools which will 
enabling virtual collaboration with remote co-workers and knowledge systems. For the purpose of this 
paper it is useful, however, to look into the broader context in which NWEs are being implemented. 
For example, research on working environments should also include the physical environment in 
which the worker is located when carrying out their tasks. This refers back to the concept of work 
environment which was established in the 1960s as an extension of the previous emphasis on the 
protection of the worker against the immediate hazards of (mainly manual) labour (Allvin & Aronsen 
2001). The newer work environment literature gives insights into the factors to be considered when 
analysing NWEs. Shah and Pritchett (2004) distinguish between three groups of aspects:  

• "physical aspects (including spatial, topological, parts-whole and other physical relations 
amongst environmental elements which the agents need to know to be able to accomplish the 
physical task); 

• functional aspects (including task structures, means-end structures), and 

• social aspects (including the distribution of desires, goals and capabilities amongst the 
agents)." 

Figure 1: Networked work as an activity system 

TASK
COMPLEXITY OUTCOMES

REGULATIVE
INDIVIDUAL

AND 
COLLECTIVE
PROCESSES

CONTEXTUAL COMPLEXITY

CONTEXTUAL COMPLEXITY
 

Source: Vartiainen (2006) 

This relates to the model by Vartiainen (2006) who, based on the elements of Activity Theory 
(Engeström 1987), distinguishes between three basic features of collaborative work systems which 
need to be analysed in order to obtain proper understanding of all issues involved, and which together 

                                                      

TP

2
PT  http://europa.eu.int/information_society/activities/atwork/index_en.htm 

TP

3
PT  http://www.cordis.lu/ist/so/collab-work/home.html  
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account for the impacts of the work system in question, such as social and economic impacts (see 
Figure 1): 

• the complexity of collective joint tasks (task or job complexity); 

• the complexity of context or space (physical, virtual, regulatory) where a team of collaborators 
is operating; 

• internal processes of individual or collective subjects (e.g. inter-connectedness, trust, desires, 
common goals, etc.). 

The focus here is, as the term New Working Environments implies, on exploring the complexity of 
context or space, and how it relates to impacts and outcome. 

In order to develop an adequate understanding of the concept of NWEs and how they look like in real-
world applications of ICT-based, collaborative working environments, it is useful to take a look at 
related, but more established concepts of change in the area of work organisation and ICT-enabled 
collaboration.  

Comparing similarities and differences between our understanding of NWEs on the one hand, and 
these other existing concepts of change on the other hand, will allow us to explore to what extent 
results from other research can help us better understand the drivers, success factors and possible 
impacts of applications of NWEs.  

It will also set the scene for the development of a typology of NWEs and a working definition, to follow 
in section 2.3. 

 
2.2 Relations to Other Recent Concepts of Work Modernisation 

2.2.1 Flexible Firms, the “Pro-active” Workplace, and Quality of Work 

New, modern ways of work organisation play an important role in recent policy-making. In this regard, 
ICTs and other technologies are of big importance firstly because they are driving the need for 
companies and labour forces to change (through their role in overarching developments such as 
globalisation), and secondly for enabling new production systems and new ways to work – thereby 
opening up new possibilities for change.  

While the topic of “work modernisation” has its roots in efforts to make work less hazardous and more 
“humane” and improve quality of working life (Huzzard 2003), in recent years other objectives have 
driven the political debate. Against the background of a perceived growing need for flexibility in labour 
deployment, in the second half of the 1990s policy-makers began to show increasing interest in what 
has interchangeably been termed “new forms of work organisation”, “new organisation of work” or 
“modernisation of work organisation”.  

The European Commission’s “Green Paper on a Partnership for a New Organization of Work” (1997) 
has been essential for initiating the debate at the European level. Its basic aim was to achieve 
consensus about the ways of reaching “better organization of work at the workplace, based on high 
skill, high trust and high quality” (CEC 1997: 5). On the basis of the outcome from the public 
consultation the Commission issued a communication (CEC 1998) listing as the main issues in the 
area: 

• ensuring proper training; 

• developing working time packages in a comprehensive framework; 

• facilitating the diversification of working relations as well as new forms of work; 

• ensuring the optimum conditions for the introduction and uptake of new technologies; 

• promoting workers’ motivation and adaptability through increased involvement; and 

• promoting equal opportunities. 
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It pointed out the need to speed up the modernisation process, for which partnership between firms, 
social partners and all other stakeholders is considered as essential.  

The European Employment Strategy (EES) which was launched at the European Council in 
Luxembourg in 1997 has included the objective of modernising work organisation from the very start – 
initially through the third pillar of the Employment Guidelines on “adaptability”.  

In recent years, discussion of these issues have taken place in the context of the debate about how to 
increase “job quality”. The European Commission’s focus on job quality was emphasized through the 
2001 Communication on “Employment and social policies” (CEC 2001), which outlined the key issues 
related to quality of work against the background of the Lisbon and Social Policy Agendas. A key 
objective of these attempt is to make employment more attractive for persons which as yet tend to stay 
outside of the labour force. The document aimed at the definition of “a clear approach to the policy 
goal of improving quality of work (and to policy implementation)”, including the establishment of a 
“coherent, broad set of indicators on quality of work to reinforce the effectiveness and efficiency of 
policy [in the area)”. It sees the core challenge as “to combine flexibility with security in ways that 
benefit workers and companies alike. Appropriate training, lifelong learning and investment in human 
resources are central here. New forms of work can, where chosen voluntarily by workers, also offer 
positive and welcome flexibility in meeting individual and family needs and interests” (CEC 2001: 9). 
The suggested framework distinguishes between two main dimensions: 

• UJob characteristicsU: objective and intrinsic characteristics, including: job satisfaction, 
remuneration, non-pay rewards, working time, skills and training and prospects for career 
advancement, job content, match between jobs characteristics and worker characteristics; 

• UThe work and wider labour market contextU: gender equality, health and safety, flexibility and 
security, access to jobs, work-life balance, social dialogue and worker involvement, diversity 
and non-discrimination. 

A Communication on concrete policy approaches towards "Improving quality in work" was published in 
2003, focussing on efforts to improve quality at work in line with the 2003 Brussels Spring European 
Council request. The theme was taken up in the 2003 Council Resolution on Social and Human 
Capital (cp. CEC 2003b).  

The new, completely revised European Employment Strategy (European Council 2005) also deals 
with quality issues in manifold ways, especially by promoting a lifecycle approach to employment and 
by more generally stressing the need for improvements in job quality. The latest Employment 
Guidelines (2005-8) contain as one of three overarching priorities to “improve adaptability of workers 
and enterprises”. 

In recent years, the issue has also attracted increasing interest from industry policy. After the bust of 
the “Internet bubble” shortly after the turn of the century, a number of experts and policy-making 
documents stressed the need to view technological progress at workplaces in the overall context of 
increasing the efficiency and effectiveness of work organisation (CEC 2003b, OECD 2003, 2004) and 
business processes (Smith & Fingar 2003). The earlier OECD paper on “Knowledge, Work 
Organisation and Economic Growth” (2001) was decisive in moving the agenda forward.  While new 
forms of work organisation are not per se associated with ICTs, anecdotal research as well as survey 
data suggest that these new work practices are indeed often introduced hand-in-hand with new ICTs 
(OECD 2001: 32-34).  

This is hardly a surprise since “looking at individual practices, it appears that most of them are 
associated with a high incidence of ICT-use” (ibid.: 32), for example employee involvement schemes, 
team and group working, telework, and new production systems. Another example are knowledge 
management systems. Following its line of argument, the European Commission (2003b), the 
European Foundation for the Improvement of Living and Working Conditions (2005) as well as the 
OECD (2004) stress that investments in ICT need to be more often supported by investments in 
company reorganisation and in staff retraining – something which happens too seldom, as empirical 
evidence for example from the EWCS and Eurobarometer indicate.  
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How can modern ways of organising work be distinguished from more traditional patterns? A widely 
used definition of New Work Organisation was adopted by the European Work Organisation Network 
(EWON)(see Savage 2001): 

New Work Organisation is the application of principles and practices within enterprises 
which aim to capitalise on, and develop the creativity and commitment of employees at all 
levels in achieving competitive advantage and in meeting the business and service 
challenges posed by the social, economic and technological environment in which the 
enterprise exists. 

In a similar vein, Business Decisions Limited (1999: 15) – in a study for the European Commission – 
states that “new forms of (‘high performance’) work organisation are based on a ‘high trust’ and ‘high 
skill’ organisational model that encompasses extensive employee involvement in operational decision-
making”, while also putting stress on the fact that “there is, however, no single model of desirable 
organisational change. Each company must adopt organisational structures and forms of work 
organisation that fit with its strategy and its source of competitive advantage”. The antidote to new 
ways of work organisation are seen in the “scientific management” principles usually associated with 
the names of Frederick Winslow Taylor and Henry Ford (Amin 1997). 

These definitions implicitly refer to the earlier classification of Atkinson (1984) who distinguished 
between functional flexibility, numerical flexibility and wage flexibility. New work organisation is 
primarily concerned with functional flexibility, which is “the ability of enterprises to reorganise jobs so 
that the jobholder can deploy his or her skills across a broader range of tasks and be well prepared for 
new tasks” and which is “based on decentralised responsibility and a multi-skilled workforce” (Nordflex 
1999: 54; see also OECD 2001). Opposed to this is numerical flexibility, i.e. the ability of a company to 
adapt (quantitatively) the work input to variations in workload, for example through over-time, short-
time, part-time or temporary work contracts. Wage flexibility is “the ability of a work place to adjust 
wage costs to market fluctuations, and to differentiate wages depending on performance of 
employees” (Nordflex 1999: 72). 

Other terms which have been much in use to describe basically the same phenomenon (albeit putting 
the emphasis on different features) are “High Performance Work Organisation” (Sung & Ashton 2005) 
and “High-Involvement management” (Bessant 2003). Antila and Ylöstalo (2002, 2005), in their 
research on Finland, talk about “proactive workplaces”, key characteristics of which are “that 
personnel have increased possibilities to exert influence, and at the same time increased 
responsibility. [...] In the proactive way of working (in an ideal case), the management controls the 
goals and how they are reached. the worker controls the working methods and the results of his/her 
work, by which the goals of the organisation are reached” (Antila & Ylöstalo 2005: 9-10).  

Based on the available empirical research it is possible to identify a number of features which are at 
the core of these concepts (cp. BDL 2002: 18): 

• The way work is organised within operational activities 
o Work being organised in semi-autonomous work teams; 
o Multi-skilling as opposed to workers being assigned to single tasks; 
o Job rotation. 

• The way work is coordinated across the organisation 
o Non-hierarchical decision making structures; 
o Open information policy ensuring that performance information is made available to 

individual employees; 
o Frequent team/management interaction (employee participation in decision-making at 

business manager level); 
o Performance measurement using a range of financial and non-financial measures. 

• Supporting human resource management policies 
o Regular off-the job training of all employees, covering both job specific and generic 

skills; 
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o Reward systems, i.e. an important element of the pay depends on individual or team 
performance. 

Nordflex (1999) and BDL (1999, 2002) stress the importance of new forms of work organisations being 
implemented as a system rather than in piecemeal fashion. One reason for this is that the success of 
each of the above elements of a modern work organisations depends to a certain extent on 
complementary measures being put in place as well. For example, a higher degree of decentralisation 
in an organisation is bound to imply stronger demand for self-management skills:  

[...] Decentralisation of responsibility requires a wide range of knowledge on the part of 
employees, and therefore a professional attitude towards skills development and the 
training of staff. If the staff acquire greater skills and knowledge, there are greater 
possibilities for everyone to participate in the decision-making process and to perform 
several different tasks. Decentralised responsibility for decision-making and working tasks 
often implies a more frequent use of teams and job rotation [...] (Nordflex 1999: 78) 

For this reason, many studies including the above mentioned defined the most advanced users of new 
forms of work organisation as those that use a combination of various of the above mentioned 
elements. Based on this premises, BDL (2002: 21) drafted a categorisation of users according to their 
propensity to use new forms of work organisation, see Figure 2. The same approach was also used by 
Antila & Ylöstalo (2005) in their study on “proactive workplaces” in Finland. 

Figure 2: Categorisation of New Forms of Work Organisation 

Unaware of NFWO

Aware but rejected it

Planning to introduce 
it in the future

Category A
Non-Users

Did not set out to 
introduce a „system“

Tried but failed to 
introduce a „system“

On the way to a 
“system” but not got 
there yet (step-by-
step approch)

Category B
“Transition” Users

Implemented a
“system” but 
experienced 
difficulties on the way 
(which led to delays, 
or amendments to 
the original plan)

Implemented a 
system and 
experienced no
problems

Category C
“System” Users

New Forms of Work Organsiation
A Categorisation of Organsiations

 

Source: Business Decisions Limited (2002) 

More detailed definitions for components of the concept exist. For example, focussing on forms of 
direct participation only, the European EPOC study (see Sisson 2000: 3) distinguishes between:  

• Individual consultation 
o ‘Face-to-face’: arrangements involving discussions between individual employee and 

immediate manager, such as regular performance reviews, regular training and 
development reviews and ‘360 degree’ appraisal. 

o ‘Arms-length’: arrangements which allow individual employees to express their views 
through a ‘third party’, such as a ‘speak-up’ scheme with a ‘counsellor’ or 
‘ombudsman’, or through attitude surveys and suggestion schemes. 
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• Group consultation 
o ‘Temporary’ groups: groups of employees who come together for a specific purpose 

and for a limited period of time, e.g. ‘project groups’ or ‘task forces’. 
o ‘Permanent’ groups: groups of employees who discuss various work-related topics on 

an ongoing basis, such as quality circles. 

• Individual delegation 
o Individual employees are granted extended rights and responsibilities to carry out their 

work without constant reference back to managers – sometimes known as ‘job 
enrichment’. 

• Group delegation 
o Rights and responsibilities are granted to groups of employees to carry out their 

common tasks without constant reference back to managers – most commonly known 
as ‘group work’. 

Because of the central role of team work for collaboration (and thereby for NWEs), it is useful to note 
that “team-oriented ways of working can mean some very different things (Antila & Ylöstalo 2005: 5). 
The authors define the concept of a well-functioning team as follows (ibid.): 

• “the team members have good possibilities for influence and, at the same time, a lot of 
responsibility both for their own work tasks and for achieving the team’s goals quantitatively 
and qualitatively; 

• the team members have versatile know-how and they are able if necessary to cope with the 
work of other team members; 

• the teams interact directly both with other team members of the workplace and with outside 
instances; and 

• the team members are rewarded for good results.” 

We can summarise the main features of modern, flexible, pro-active work organisations as follows (cp. 
BDL 1999: 16; OECD 2001: 8-9; Ylöstalo & Antila 2002, 2005): 

• Decentral organisational structures 
o flat hierarchies and decentral decision-making (reduction of the number of 

management layers and number of different functions, i.e. job enlargement; improved 
flow of information between shop floor and management); 

o semi-autonomous work teams; 
o market and process focus. 

• Flexible ways of working 
o flexibility in working times and locations; 
o flexible working methods (multi-skilling, job enrichment) 

• Flexible business practices 
o focussing on quality management and continuous improvement;  
o high responsiveness to market changes. 

• Corporate cultures which focus on people  
o worker focus: strong people orientation, human capital development, greater personal 

autonomy and accountability; 
o customer focus: continuous assessment of business processes according to value 

created for customers 

• Continuous investment in lifelong learning 
o more systematic approach to skill acquisition (lifelong learning) with a focus on 

widening skills rather than simply adapting skills to changing functional requirements; 



New Work Environments: An Overview of Available Evidence on Success Factors and Impacts 

empirica report 7/2006 13 

o greater focus on soft skills such as communication skills, team-working, conflict 
management etc.; 

o wider participation in training, also involving less qualified members of staff 

• Innovative performance measurement & reward schemes 
o management by objectives (for teams and individuals); 
o financial and non-financial performance measures; 
o performance-related pay: use of profit sharing, bonus and share schemes etc. 

Only three studies have been identified which have been designed for the purpose of cross-country 
comparison, namely the EPOC study (which focussed on direct employee participation across 10 EU 
Member States, see Sisson 2000), the Nordflex study in the four Nordic countries (Nordflex 1999) and 
a study carried out by BDL on behalf of the European Commission in 2002 (BDL 2002), which was 
later extended to Finland (Ylöstalo 2005). All of this research comes to the conclusion that, whereas 
individual elements of new work organisation have diffused widely among EU organisations, more 
advanced applications using an integrated or even systematic approach have been adopted by only a 
very few organisations.  

For example, the EPOC study found that “there is a very considerable gap between rhetoric and 
reality as far as the new forms of work organisation are concerned. The rhetoric suggests that new 
forms of work organisation are widespread and inevitable. The reality is that some of even the most 
basic practices associated with these forms are absent in the majority of EU workplaces. Something 
resembling an integrated approach affects only a handful of organisations” (Sisson 2000: 29-30). Only 
4% of establishments covered by the sample used more advanced forms of team work. A similar 
number (3%) was found in a extensive survey conducted in Germany (Wengel et al. 2002).  

The Nordflex (1999) study carried out in the second half of the 1990s in Finland, Sweden, and 
Denmark used a common definition of “flexible organisations” that focuses on employee development 
and task delegation. It found that between 15% and 25% of Nordic workplaces can be defined as 
“flexible”.  

A review of available statistics by BDL (1999: 25) concludes that while “many companies use at least 
one high-performance work practice somewhere in their company [...] few use them extensively 
throughout the company.” 

A similar review carried out by the OECD (2001: 9-13) comes to the conclusion that the rate of 
adoption is large only for “practices which can be accommodated with relatively little change in the 
overall work organisation structure, e.g. suggestion schemes and weakly autonomous teamwork.” Still, 
the OECD reports that “there is some evidence that the proportion of firms adopting new work 
practices is on the rise. In the four countries where comparisons through time can be made (Australia, 
France, the United Kingdom and the United States), the rate of adoption of each practice (except 
quality circles) is on the rise”.  

Based on the results of its own company survey conducted in 2002, BDL (2002) estimates that 60% of 
organisations with more than 50 employees are users of some new forms of work organisation, but 
only 10% are what the study calls “system users” (cp. Figure 2). The survey was later also conducted 
in Finland (Ylöstalo 2005, Antila & Ylöstalo 2005), where 83% of organisations with 50 or more 
employees were found to be “transition users”, but only 4% were found to be system users. 

Lorenz & Valeyre (2003), in their analysis of data from the 2000 European Survey on Working 
Conditions, emphasise the existence of national differences in the diffusion of models of work 
organisation. Through cluster analysis the authors identified four different models of work organisation: 
learning organisation (comprising 39% of the EU workforce), lean production (28% ), Taylorism (14%) 
and traditional organisation (19%). The type which appears closest to new forms of work organisation 
as defined in this paper, “learning organisation”, is most wide-spread in the Netherlands the Nordic 
countries. 
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2.2.2 CSCW and Virtual Collaboration 

Once computer technology and related markets had sufficiently developed to make desktop 
computing at the workplace a viable option for companies, researchers started to take increasing 
interest in how collaboration via networked computers could support work processes. Research into 
computer supported cooperative work (CSCW) started in earnest in the early 1980s, and generally 
looks into how collaborative work processes can be supported by means of computer systems, and 
what impacts the use of such technologies has on the persons and structures involved. As such, 
insights from CSCW research are of high relevance to the topic of NWEs as described in this 
document. Related research has often focused primarily on technology insofar as it analysed the 
suitability of specific CSCW tools for collaborative activities, and the effects of these on the efficiency 
and effectiveness of joint work processes. Before the advent of the Internet and the WWW, the main 
tools for CSCW were groupware software (e.g. Lotus Notes), videoconferencing, and messaging 
(e-mail, instant messaging). Today, IP-based tools for collaboration play a key role. 

The rapidity of these developments in the computer technology domain – in combination with the 
ongoing trend of economic restructuring in the advanced capitalist countries – led some observers at 
the beginning of the 1990s to believe that the age of the large, vertically and horizontically integrated 
corporation had ended. A number of management approaches were discussed as ways that can help 
companies deal with the challenges of increasingly volatile markets, harsh global competition, more 
differentiated consumer preferences, and high labour costs at traditional locations of production. At 
their core, all these management concepts aim to make organisations more flexible, i.e. enable them 
to react quicker and more accurately to changes in their environment, by reducing slack (e.g. just-in-
time production) and by involving workers in finding ways to improve the way things are done (e.g. 
continuous improvement, total quality management and kaizen approaches). In addition, these 
approaches try to make organisations more competitive by letting them focus on the things they do 
best (the core competencies), while handing everything else to external providers who can do it 
better – because of being specialised in this particular area (what is termed outsourcing).  

In this context, the concept of the virtual organisation was proclaimed from the early 1990s onwards, 
most prominently by Davidow and Malone (1992). It received considerable attention among 
management theorists, policy-makers and the wider public. The first wave of scientific research (e.g. 
Arnold et al. 1995) defined virtual organisations based on a whole set of characteristics, the most 
important of which were: 

• emphasis on core competence, marginal activities are outsourced; 

• temporary networks of individuals, small companies or parts of larger corporations that are set 
up for a specific purpose, mostly laid down in clearly defined goals; 

• co-operation on ICTs (such as groupware and workflow systems); 

• autonomy: no central management/coordination of communication interfaces; instead: self-
management and equality between members (sometimes, the role of a broker is allowed); 

• no contractual regulation of relationships between partners; no common legal structure; 

• single ‘shop window’ for customers, products are marketed in integrated form and under one 
brand to make market communication with customers easier. 

Virtual organisations are understood to be non-static formations without predefined structures (such as 
job descriptions) but rather evolving in parallel with product development stages – a type of in-flux-
organisation that is sometimes called “process organisation” (e.g. Scholz 1995). For Mowshowitz 
(1997: 33), virtual organisations are marked out by their ability to: 

• logically separate requirements from the means for their satisfaction (satisfiers) and 

• switch the assignment of satisfiers (e.g. production techniques) to requirements so as to 
optimise results. 

The author (ibid: 36) also claims that the “virtual organization paradigm is consistent with all forms of 
organisation [with centralised or decentralised control structures] because the paradigm applies at the 
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task level”. This conceptual trick made it much easier to apply the virtual organisation term to real-life 
objects, as the emphasis is on meeting market demands as adequate as possible: “The ability to 
switch allows for a high degree of flexibility in providing cost-effective services. [...]. It is an essential 
feature of virtual organization. Conventional corporate management may occasionally switch between 
options, but it normally does so on an ad hoc basis, whereas in virtual organization, switching is 
standard operational procedure; that is, it is a basic management principle of this innovative form of 
organization” (ibid: 33).  

Such switching is not without costs, namely transaction costs. Transaction cost theory (Coase 1937, 
Williamson 1975, Sarkar et al. 1997) suggests that there are marked differences in the costs of 
executing transactions inside of an organisation as opposed to market transactions. This leads to the 
theoretical finding that profit-maximising companies execute those transactions internally that would 
cost more to conduct through market contracts. As Coase noted in the case of early communication 
technology, i.e. the telephone, transaction costs can be altered by technological progress. 
Researchers often assume that ICTs in general, and the Internet, in particular, will reduce the costs of 
inter-company co-operation. They conclude that this will enhance the competitiveness of highly 
specialised companies which rely on outsourcing, in comparison to vertically and horizontally 
integrated corporations (Holmstrom & Roberts 2003).  

Criticism of this assertion has come from various directions. Vetschera (1998), for example, claims 
that there is no general move towards greater emphasis on switching in the economy. He observes 
that more and more larger companies are reducing the number of suppliers instead of increasing 
them. This supports the analysis of Clemens and Row (1992) who found that the ‘move to the market’ 
hypothesis (i.e. claims that decreasing transaction costs lead to an increased use of the market as a 
coordination mechanism) refers only to the ownership dimension, while overlooking the 
control/coordination dimension. On the one hand, ICTs present vastly improved possibilities to exert 
control beyond the boundaries of individual organisations; on the other hand; however, this often seem 
to require close relationships between these organisations – often based on trust and a common 
understanding of goals, codes and ways how to do things. TP

4
PT 

There is little doubt, however, that individual characteristics of virtual organisations are spreading with 
great speed. In this context, DeScantis et al. (1999: 84) state that “the virtual organization may not be 
so much a pure form as a continuum for describing a range of relationships along the dimensions of 
space, time, culture and organizational boundary. To the extent that the relationships of a firm take on 
more and more of these characteristics, the firm is relatively more virtual. Being virtual, therefore, is a 
matter of degree” (cp. also Gareis 2002; Vartiainen 2006). Phenomena which appear to spread quickly 

                                                      

TP

4
PT  According to Williamson (1975), transaction costs are influenced by the degree of insecurity in the 

environment, the specificity of products to be transferred, and the frequency of transactions. Insecurity, e.g. in 
the form of limited prior knowledge about how the product should actually appear or how the market 
environment will develop, leads to the danger of opportunistic behaviour. As a means to reduce the danger 
resulting from opportunistic behaviour, social embeddedness and relations that create trust between co-
operation partners are of great importance (Granovetter 1985). Trust may be institutionalised in networks of 
individuals that do not have internal hierarchies and other features of companies, but nevertheless provide a 
common sense and mutual interdependence. Therefore, instead of a clear distinction between market-based 
coordination and hierarchical coordination, we can observe a three-fold structure with both of these at the 
ends of a spectrum where the mid-point refers to network-based coordination. Sydow (1996) calls such 
vertical and horizontal co-operation between small companies with the aim of reaching economies of scale 
and scope, ‘quasi internalisation’ (see also Köszegi 1999). Indeed, we can expect that the more coordination 
takes place on the market (instead of intra-company), the more important network relationships become. One 
reason is the significance of structures that channel information to make it easier for freelancers to stay in 
touch and also to build trust relationships that ‘enrich’ the communication inside the network and possibly also 
to external people. Networks also provide benefits in the form of network externalities (synergies), e.g. through 
better possibilities for information sharing and the establishment of a common knowledge base. The key 
question is what are the determinants at the micro-level that influence the relative advantage of a business 
model based on one of the three basic models of coordination? The most advanced contribution to this issue 
comes from Reichwald and Möslein (1999: 167) who stress the importance of the degrees of uncertainty of 
markets and complexity of products as key determinants. We return to this point in the following sections. 
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inside as well as between organisations are virtual collaboration and virtual teamwork. For example, 
Edwards & Wilson (2004: 88) found in a survey of the top 500 manufacturing, financial, retail and 
technology companies in the UK that 25% of them used virtual teams “to a large extent”, and further 
58% used them “to some extent”.  

Virtual teams are generally defined as in Towsend et al. (1998: 17) as “groups of geographically 
and/or organizationally dispersed co-workers that are assembled using a combination of 
telecommunications and information technology to accomplish an organizational task”. As Bell & 
Kozlowski (2002: 15) point out, literature about the phenomenon “has been primarily descriptive and 
has focused mainly on the benefits of such teams” (see for example: Davidow & Malone 1992).  

Bell & Kozlowski (2002: 16) stress the need to distinguish between different types of virtual teams in 
order to be able to make summary statements about drivers, success factors and impacts (see also 
Cascio & Shurygailo 2003). The reason is that “virtual teams need to adopt different characteristics to 
successfully operate within the constraints that are imposed by the complexity of their collective task”. 
According to Bell & Kozlowski (2002: 18-20), the dimension to be used for devising a typology of 
virtual teams are temporal distribution, the extent of boundary spanning, type of lifecycle, and member 
roles (see Figure 3): 

• With regard to the temporal distribution, members of virtual teams can work in each of the 
four interdependence arrangements described Van de Ven et al. (1976). (a) pooled/additive 
means that work activities are performed separately by team members and afterwards 
combined into a product; (b) sequential means activities are performed sequential, with work 
inputs and outputs moving from one workers to the next; (c) reciprocal means that work 
inputs and outputs flow back and forth between team members, one by one, over time; and (d) 
intensive means that team members must diagnose, problem solve, and/or collaborate 
simultaneously to accomplish their task. These four types of interdependence arrangement 
are related to other characteristics of team task complexity such as the task environment 
(static dynamic) and the extent of internal and external coupling. 

• With regard to the extent of boundary spanning, these can be of a functional, organisational, 
geographical or cultural nature. The more such boundaries are crossed and the more complex 
the communication task is, the more difficult it will be to successfully organise collaboration 
(Bell & Kozlowski 2002). Cultural boundaries pose specific problems for complex tasks, such 
as joint decision-making and team building.  

• With regard to the lifecycle of a virtual team, we can distinguish between discrete lifecycles – 
characterised by teams being set up to carry out a particular, clearly defined task, changing 
members frequently, and dissolving as soon as the job is done – and continuous lifecycles 
which are of a more open-ended nature and often established to maintain a constant 
connection between organisation, for example along the value chain.  

• With regard to member roles, these can be stable/fixed and singular, or flexible and multiple. 
Townsend et al. (1998) found that virtual teams are more likely to feature flexible roles than 
traditional teams, as they are usually set up to allow for flexible responses to external 
changes. 
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Figure 3: Characteristics That Distinguish Different Virtual Teams 
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Source: Bell & Kozlowski (2002: 30) 

A special form of virtual collaboration are virtual communities of interest (see Mansell & Steinmueller 
2000; Steinfield 2004). 

As much as there is talk of the benefits of virtual collaboration, there is also an extensive debate about 
the challenges surrounding such technologically mediated forms of collaboration. One key challenge is 
how to build and sustain – under conditions of less and less face-to-face interaction and co-location of 
work teams – the human capital base which is of such critical importance for competitiveness in 
today’s business environment. Knowledge management, therefore, is a key concern of companies 
which are to introduce virtual collaboration (Huysman & de Wit 2003). We will return to issues such as 
this extensively in section 4 below. 

 
2.2.3 Telework and eWork 

Clearly, the discussion around NWEs is related to earlier debate around teleworkTP

5
PT and eWork, 

although there are also fundamental differences with regard to the context in which both phenomena 
are discussed in the political and also academic domain. It appears necessary to make these 
similarities and differences explicit in order to know what can be learned from previous research, and 
in what areas different or totally new approaches are necessary. 

Telework is understood as individual workplaces which have been made locationally flexible by the 
use of ICT. Often a relocation of the work from a centralised office environment to a decentral 
workplace in the home of the worker, or a mobile workplace (anytime, anywhere) is implied. The 
European Commission (CEC 1999), based on Gareis (1999), distinguished three types of telework: 

• home-based teleworkers who work from a workplace installed in their home, and transmit 
work inputs/results via ICTs. Permanent home-based teleworkers spend more than 90% of 
their working time at home, alternating teleworkers spend at least one full working day per 
week at home and supplementary teleworkers do so for less than one full working day per 
week. Home-based teleworkers have an employment contract, as opposed to self-employed 
SOHO-based teleworkers (see below).  

                                                      

TP

5
PT  In the USA the term telecommuting is more widely used. It was established by the work of Nilles et al. (1976) 

in the mid 1970s.  
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• mobile teleworkers, i.e. are those who spend a certain minimum share of their working time 
on business trips, travelling or on customer's premises, and make job-related use of online 
connections while doing so. 

• telework by self-employed who work from SOHOs, i.e. small offices in their home, on the 
same grounds as their home or with their home as their base, and use online ICTs for 
interaction with clients, collaborators and suppliers.  

It is important to note here that this definition of telework requires that paid working time is spent at 
remote locations. This definition implies that some form of (not necessarily explicit) agreement 
between employee and supervisor/employer exists about the issue TP

6
PT. 

The term eWork has been promoted mainly by the European Commission (CEC 2003) to indicate a 
step onwards from previous notions of telework. From the research and practitioner literature, it 
appears that the ways in which eWork differs from the earlier concept of telework are:  

(a) while telework in the traditional sense is mostly focussing on individualised changes of work 
location, most prominently at home, eWork also includes remote work in shared office 
premises, such as call-centres and (other) remote back offices (Huws & O’Regan 2001);  

(b) in addition to traditional telework, eWork is understood to also cover tele-collaboration, i.e. 
telemediated work forms carried out by workers located in traditional office environments, like 
in the case of virtual teams as discussed above (see Eichmann et al. 2002).  

In order to distinguish between such tele-collaboration and traditional types of telework, it is useful to 
describe the latter as principal/agent relationships (see Eisenhardt 1989) to highlight the fact that they 
consist of a principal (i.e. somebody, such as a superior, who does not act directly but instead by 
giving incentives – such as money, career prospects – to other persons) and agents who carry out the 
work on their behalf. In collaboration, there is usually no hierarchical relationship between co-workers, 
but rather a situation where two or more people work together to create or achieve the same thing 
(Hanhike & Gareis 2004). 

eWork therefore comprises any type of telemediated remote work and includes the following types: 

• individualised or shared-office based (this refers only to the physical workplace of the worker, 
not to the fact that they share an office with the principal or collaborators); 

• collaborative work (tele-cooperation, virtual teams) or work which is performed in the context 
of principal-agent type relationships; 

• work interaction which is inter-organisational, i.e. coordinated over the market (such as in 
client/contractor relationships and freelance work) or work interaction which is intra-
organisational, i.e. coordinated internally in organisations. TP

7
PT 

Conceptualised as such, the definition of eWork also includes phenomena such as virtual 
organisations (Jackson & Van der Wielen 1998) and eOutsourcing. Table 1 presents a typology of 
eWork, based on previous work by Huws & O'Regan (2001) and Hanhike & Gareis (2004). The grey 
cells contain the main types of eWork, while the last row lists some types which do not fall in the 
eWork category.  

In order to distinguish between traditional notions of telework on the one hand, and work in NWEs on 
the other hand, it is possible to draw a boundary between principal-agent type coordination 
relationships (which are typical for telework as understood by most observers) and collaboration 
(which is the coordination mechanism typical for NWEs). Accordingly, the bold line in the table marks 
out the definition of NWEs deployed in this document.  

                                                      

TP

6
PT  Definitions which also include unpaid work-related activities quickly arrive at figures of between a quarter and 

half of all workers doing work at home (Di Martino 2001:33; Ylöstalo 2003:85). 

TP

7
PT  It should be noted here that this distinction has become less clear-cut in recent years, since many transactions 

inside of companies are nowadays managed very similarly than market transactions, e.g. in the case of 
individual profit centres which together make up a larger, often multi-national corporation (see Malone 2004). 
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Table 1: Typology of eWork, and distinction between definitions of eWork and NWEs 

  Coordination mechanism 

  Principal/agent Collaboration  

  intra-organisational inter-organisational intra-organisational inter-organisational

Individualised 
eWork 

(away from 
office 

premises) 

Telework in 
employment 
relationships 

Freelance teleworkTP

8
PT 

Work in virtual teams 
composed of 
teleworking 

employees from a 
single company 

Work in virtual teams 
made up of 

teleworkers from 
different companies 
(or self-employed) 

eWork on 
shared office 

premises 

eWork at other site 
of same company  
(e.g. back offices) 

eOutsourcing 

Work in virtual teams 
composed of  

employees from  
 a single company 

Work in virtual teams 
composed of  

employees from 
different companies 

W
or

k 
en

vi
ro

nm
en
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Non-eWork 
(examples) 

Employed agents  
co-located with  

principals 

Self-employed co-
located with clients 

Work in co-located 
teams composed of 
employees from a  
single company 

Work in co-located 
teams composed of 

employees from 
different companies 

Source: based on Huws & O’Regan (2001), Hanhike & Gareis (2004) 

 
2.2.4 Physical Mobility 

The concept of NWEs is also much related to the notion of mobile work because of its emphasis that 
workers are enabled to carry out work processes, including those which require collaboration with 
other agents, at any place and at any time. Moreover, physical mobility has traditionally been required 
for remote workers to collaborate. Virtual collaboration can thus act as an enabler of physically mobile 
work (because it liberates work from being bound to a stationary, co-located workplace) but also a 
substitute to physical travel. For these reasons, the following will briefly review some concepts of 
worker mobility.  

According to Perry et al. (2001), mobile work activities involve “working at multiple (but stationary) 
locations, walking around a central location, travelling between locations, working in hotel rooms, on 
moving vehicles and in remote meeting rooms”. Sometimes, mobile work of the type "walking around a 
central location" is excluded since it does not comply with any criterion of remoteness (see above). In 
order to distinguish mobile workers from non-mobile workers, one may also need to add the temporal 
dimension, i.e. set a lower threshold of time spent in mobile work activities for a worker to be 
considered as mobile. Other important dimensions include the mode of working (i.e. to what extent the 
mobile activity is supported by technology and how much the mobile worker is integrated in company 
information networks) and the purpose of worker mobility (cp. Heinonen 2004). While the former 
concerns the distinction between mobile work and mobile eWork, the latter is linked to the question 
whether mobility requirements are work-related or not. 

Lilischkis (2003) distinguishes between different types of mobile work, which in general is defined as 
work implying the move between different locations. The five types are distinguished by an increasing 
level of detachedness of the workplace from a fixed place:  

• “On-site movers”: work requiring movement around a certain site. 

• “Yo-yos”: occasionally working away from a fixed location. 

• “Pendulums”: alternate working at two different fixed locations. 

                                                      

TP

8
PT  For persons who conduct the major part of their work through networked work environments, we can use 

Laubacher and Malone's term "eLancer" (Malone & Laubacher 1998). 



New Work Environments: An Overview of Available Evidence on Success Factors and Impacts 

 20 empirica report 7/2006 

• “Nomads”: working at changing fixed locations. 

• “Carriers”: working on the move transporting goods or people.  

Since the definition of mobile work chosen here refers to alternating locations, the term “multi-location 
work” can also be used to describe this phenomenon. While “mobile” work stresses the ability to move 
workers and tools, “multi-location” work has a connotation of being able to work at numerous different 
places. However, the term “multi-location” does not completely suit the carrier type. 

“On-site movers” are working on a certain site but have to move around or back and forth for certain 
purposes. Examples are farmers harvesting their land with a tractor, security agents walking around 
and watching sites, materials drivers in manufacturing companies, and hospital doctors visiting 
patients. 

Figure 4: Examples of the on-site moving type of mobile work 

 

Moving on fixed workplace with delivery base Moving on fixed workplace (farmer style)  
Source: Lilischkis (2003) 

This is a very basic level of mobility because almost everyone moves around his or her working site at 
some time of the day, so everyone can be considered a mobile worker in this sense. However, there 
are certain kinds of professions that are very immobile even in the on-site moving sense: e.g. call 
centre agents, receptionists, and supermarket cashiers. For the topic discussed at the workshop, on-
site moving work that involves the use of ICTs and/or that may be facilitated by them is of particular 
interest. 

The definition of the “yo-yo” type of mobile work refers to a fixed location as a reference point that is 
vacated with a certain regularity, and for a certain period of time, to work elsewhere. This type is 
generally considered to be the second most prevalent one.  

Figure 5: The yo-yo kind of mobile work 
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Source: Lilischkis (2003) 

Examples of the yo-yo kind of mobile work are work by salespeople in the field, work on business trips 
(e.g. taking part in a meeting in a foreign town), when travelling (e.g. writing reports while sitting in a 
train), on emergency service (e.g. firemen and emergency physicians) and at customers’ premises 
(e.g. ICT developers visiting potential customers). When temporarily leaving the workplace, ICTs may 
allow to keep in touch with headquarters and to carry a “mobile bureau” for remote work. 
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Figure 6: Example of the pendulum type of mobile work 
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Source: Lilischkis (2003) 

The”pendulum” type of mobile work includes work with two fixed work locations such as the 
employer’s premises, a home office or a client’s premises, between which the workers alternate. The 
pendulum type includes the much-discussed alternating telework: working several days per week at 
home (at a distance from where its results are used), implying computer use, and the use of 
telecommunication for electronically exchanging work results and messages with colleagues, 
superiors or external agents such as clientsTP

9
PT. Only those teleworkers who exclusively work at home or 

at another location away from the employer’s premises are not to be counted as mobile workers. 
According to most available evidence, there number is all but negligible in Europe TP

10
PT.  

The “nomad” type of mobile work refers to people who constantly move from one location of work to 
another. The total number of work locations is much more than two, but often only one at any time. 
They may or may not have headquarters. Several kinds can be distinguished according to the time the 
workers spend at a certain location. Business auditors, for example, spend from several days to many 
weeks at one establishment before moving on to the next. Field sales forces such as in the insurance 
business typically have many house calls per day and could also be considered to be “nomads” in a 
wider sense. Others may be highly specialised freelancers who change the enterprise where they 
work after some days, weeks or months. Apart from this modern kind of “white collar nomads”TP

11
PT there 

are rather traditional kinds: Cattle nomads moving with their herds from one place to another can be 
included in this group as well as circus performers who travel around in the country to perform.  

Figure 7: The nomad type of mobile work 
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Source: Lilischkis (2003) 

It makes only sense to speak of nomadic mobile work if the periods spent at each working location are 
too short to implement a fixed workplace. Diplomats who also usually move from one country to 
another every few years should therefore not be considered mobile workers. 

                                                      

TP

9
PT Definition similar to Empirica (2002), p. 48. 

TP

10
PT  This is not to say that there are not large numbers of people doing traditional, low-qualified and typically 

manual work at home in Europe (cp. Felstead 2000), but these are not subsumed under telework because no 
data communications links exists between home workplaces and a central site. 

TP

11
PT This term was used in a study on the “Elusive Office” by Huws, Korte and Robinson (1990). 
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Figure 8: The carrier type of mobile work 
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Source: Lilischkis (2003) 

Finally, there are “carriers” which refers to personal or commodity transportation involving 
continuously moving from one place to another. Examples are jobs such as train conductors and ticket 
collectors, airplane stewardesses, sailors as well as taxi and bus drivers. A sub-category of 
“deliverers” has a base where they collect goods and then deliver them, e.g. postal delivery workers 
and home delivery drivers. The carrier type usually implies the use of a specific vehicle (although 
some, e.g. postal workers, may do without). 

These five types of mobile work do not exclude one another. Some workers may perform many types 
of mobile work in a certain period of time. For example, alternate teleworkers (pendulums) may visit 
meetings from time to time (yo-yos) or work in two different offices at their employers’ premises (on-
site movers).  

A limitation of this typology is that it looks at workers in isolation from co-workers and collaborators, 
which also means that reasons for mobility are considered to be externally determined (e.g. deriving 
from the worker's tasks) rather than endogenous.  

Figure 9: Types of physically mobile workers 
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Source: based on Schaffers et al. (2006), Lilischkis (2003) 

On the basis of Lilischkis' paper, Schaffers et al. (2006) produced a two-dimensional matrix in order to 
characterize the type of physical mobility of a worker. It distinguishes between the frequency of 
changing locations (x-axis) and the number of different work locations (y-axis): 

Since the definition of mobile work chosen here refers to alternating locations, the term “multi-location 
work” can also be used to describe this phenomenon. While “mobile” work stresses the ability to move 
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workers and tools, “multi-location” work has a connotation of being able to work at numerous different 
places. However, the term “multi-location” does not completely suit the carrier type. 

 
2.2.5 Broader Concepts of Mobility, and “Virtual Mobility” 

There has been some confusion about the term "mobile work" as recent contributions to the debate 
have started to widen the meaning of "mobility" towards including non-physical mobility (enabled by 
electronic mediation) or "virtual mobility" (Vartiainen 2006). Moreover, a distinction (not always readily 
acknowledged) is being made between mobile work, mobile workers and mobile workplaces 
(Vartiainen 2006). For example, Schaffers et al. (2006) state that: 

Mobile work in a broader meaning would include the mobility or flexibility of the workplace 
and the organisation, increasingly adapting to the changing needs and opportunities of the 
mobile worker and team irrespective time, place and other context-related constraints: the 
network may become the working place. The mobile workplace thus evolves towards a 
scenario of work organisation characterised by empowerment of workers and teams being 
part of ad-hoc temporary projects and organisations, and by awareness of and 
dynamically responsive to context variables.  

It appears worthwhile, therefore, to distinguish between: 

• mobility of the worker in a physical sense, which Perry et al. (2001) define pragmatically as 
“working at multiple (but stationary) locations, walking around a central location, travelling 
between locations, working in hotel rooms, on moving vehicles and in remote meeting rooms”.  

• virtual mobility, which means that "an actor moves with the help of ICTs in a virtual working 
space. The subject itself may be physically stationary and working on the object of work in a 
working space" (Vartiainen 2006). 

• mobility of a workplace, with a mobile workplace being described as such if it "fully 
supports worker mobility" (Schaffers at al. 2006). 

Figure 10: Forms of physical mobility 
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Source: adapted from Schaffers et al. (2006) 

Schaffers et al. (2006) distinguish between three basic forms of mobile collaborative workspaces:”  

1) Workplaces supporting full worker mobility. An example is remote work such as maintenance, 
sales or relations management, and consulting. Whereas this maybe is the most direct meaning 
of “mobile work” the type of work situations and the types of group collaboration covered are 
rather limited and ICT support is confined to providing communication support and access to 
databases. 
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2) Fixed multi-location collaborative workplace. Work is carried out at fixed locations; synchronous 
or asynchronous; the worker is travelling to such a location or a location is the home base of the 
worker. An example is distributed design review in aerospace engineering, supporting multi-
functional teamwork and bringing in multiple competences in judgment and evaluation.  

3) Dynamic multi-location collaborative workplace. This seems to be a realistic scenario but not yet 
fully realised in practice. The workplace tool environment is aware of and adaptive to changing 
locations of individual workers (in case of distributed group work) or to changing location of the 
commonly used physical workplace (hotspot) and could be built up from inception (awareness of 
a problem, or opportunity, or emergency) to full operation and in the end dissolution." 

Authors such as Vartiainen (2006) suggest to speak of mobility also in cases where the worker him- or 
herself is stationary (but work takes place in a virtual working environment with access to resources 
physically located at other locations, including computer networks). In that case, virtual mobility 
would mean that "an actor moves with the help of ICTs in a virtual working space. The subject itself 
may be physically stationary and working on the object of work in a working space" (Vartiainen 2006). 

While arguably leading to the risk of conceptual ambiguity, this debate points to the fact that in the 
world of work, physical mobility is (in the large majority of cases) not an end in itself. It serves 
economic interests and underlies considerations of (pecuniary) costs and benefits. In general, worker 
mobility is being utilised to achieve an optimal allocation of human capital in the production system. 
The costs involved in working in a mobile rather than fixed setting can be significant, as shown by 
Perry and Brodie (2006), who call such costs "mobilisation work". In general, human capital is today by 
far the least mobile of all production factors. One reason is that physical mobility often entails social 
costs (see Green & Canny 2003). Companies are, therefore, constantly seeking out alternatives to 
physical mobility in order to control costs while still enjoying the benefits from close 
interconnectedness with value chain partners and customers. One way of doing so, much discussed in 
the futurist literature, is to supplement ICT for physical mobility. An example would be to conduct a 
video-conference instead of calling persons for a face-to-face meeting (which imply physical travel). 
Other examples for virtual mobility include all kinds of computer supported collaborative work (CSCW). 
Complex documents such as construction drafts that used to be presented and discussed in meetings 
can be circulated and discussed through the Internet.  

While physical and virtual mobility serve similar purposes – namely to make work (products, inputs) 
available where it produces the highest added value at any given time – there is much evidence which 
suggests that both do in practice not so much substitute for each other as they are complementary: 
the more people interact with others through ICTs, the more likely they are to seek face-to-face 
interaction as well (Niles 1994, OECD 2000, Radermacher 2001). One reason for this is that ICTs not 
only provide potential substitutes for physical travel, but they are at the same time also making mobile 
working much more efficient and effective than ever before (see Gareis et al. 2006). 

 
2.3 Summary: Towards a Definition of NWEs 

The research carried out in these areas, when related back to our initial discussion of the term “new 
work organisation”, allows us now to list the dimensions which are needed to define the subject of our 
analysis (NWEs) by using six dimensions: collaboration, spanning of boundaries, team and project 
organisation, ubiquitous access to resources, people focus and technology: 

• Collaboration: Collaboration occurs when two or more people interact and exchange 
knowledge in pursuit of a shared, collective, bounded goal. Bounded goals imply a beginning 
and an end. Two people interacting in order to get smarter is not collaboration. However, two 
people interacting in order to prepare for a calculus exam is. For empirical research, this 
definition needs to be operationalised. We suggest that one should speak of collaboration only 
when an explicit (e.g. written, but not necessarily legally binding) agreement about common 
aims has been made.   
It is important to distinguish collaborative work contexts from other forms of coordination (see 
Laso Ballesteros & Salmelin 2005). In this context it appears useful to refer to the well-
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established typology of coordination modes in the context of workflow processes (Van de Ven 
et al. 1976): These are, ranked according to increasing interdependency: pooled/additive, 
sequential, reciprocal and intensive interdependence arrangements. These types also relate to 
the extent to which co-workers carry out tasks in parallel, sequentially, or together. Depending 
to the extent to which tasks are designed as business processes, the two last types (reciprocal 
and intensive) are most likely to fit our understanding of “collaboration”. However, sequential 
coordination can also amount to collaboration if co-workers interact and exchange knowledge 
in pursuit of a shared, collective, bounded goal. 

• Boundary spanning: As Bell & Kozlowski (2002) point out, an important aspect in which 
virtual collaboration differs from traditional forms is the extent to which it crosses boundaries of 
space, time, function, culture, and organisation. This stems from the initial rationale behind 
virtual collaboration which is to combine the skills and capabilities of a number of agents for 
the pursuit of a certain goal regardless of the traditional constraints of distance. Mobility – in 
any sense of the term – plays a key role in this regard. With regard to the geographical 
boundaries, NWEs typically involve the transfer of work inputs and/or outputs via data 
telecommunications links across distance. Distance refers here to physical remoteness 
between collaborators. Remote work most often is being (implicitly) defined as meaning 
different sites/locations/addresses.  

• Team and project organisation: We define collaboration in virtual teams as a group of 
individuals who (or: some of whom) are located remotely from each other and who collaborate, 
and in which interaction takes place exclusively or almost exclusively via telemediation. Virtual 
collaboration is understood to take place in teams, i.e. in groups of persons who work together 
for a longer stretch of time. A project is a temporary endeavour being undertaken to create a 
unique product or service. Projects are temporary. TP

12
PT  

• Ubiquitous access to resources: New work environments do not only provide advanced 
possibilities for interacting with remote collaborators, they also offer anytime, anywhere access 
to resources such as access to codified information in databases, and digital applications 
(often containing ambient intelligence) which effectively support the adaptation of the working 
environment (tools, etc.) to the requirements of the specific task on hand. Ubiquitous access to 
information resources turned from science fiction into a realistic perspective with the advent of 
the Internet. IP-based applications are likely to dominate NWE tools in the near future.  

• People focus: Depending on the complexity and nature of the tasks involved (see further 
below), NWEs need to provide optimal working conditions for the worker if they are to support 
high levels of productivity – as research into high performance work organisation and related 
concepts has shown. Worker focus usually implies some or all of the following characteristics: 
a non-hierarchical organisational structure; flexibility in working methods; corporate cultures 
focussing on people orientation; continuous investments in learning & training; and innovative 
performance measurement and reward schemes. In addition, people focus goes beyond 
catering for workers as it also implies that the focus of business processes should is on 
optimally serving the customer.  

• Technology: The type of collaboration outlined above is possible only with the support of 
advanced tools for, for example, computer supported collaborative work (CSCW); for mobile 
communication and for ambient intelligence. In essence, these tools enable easy access to 
knowledge resources and required communication channels at any place and any time, and 
are fully integrated in the working environment in order to support creative work as good as 
possible.  

                                                      

TP

12
PT  In recent years, cases of (virtual) collaboration between companies and their customers have attracted 

increasing interest (Voß & Rieder 2005). It can be argued that this is also a case of NWE (see Stanoevska-
Slabeva et al. 2005). It is not covered by this document’s scope, though, as the instruments of marketing 
research appear to be better suited for researching the subject. 
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The type of NWE which is suitable for a given setting (including the degree of virtualisation, see Figure 
3 on page 17) is mainly contingent upon task complexity. Higher complexity of the coordination task 
is associated with higher levels of tacit knowledge involved in the work process and higher skill 
requirements. Low task complexity, meanwhile, is usually associated with mainly codified knowledge, 
which allows the use of less qualified (i.e. cheaper) labour.   

The discussion above implies that two major ways in which types of NWEs differ from each other are 
the type of knowledge (and related level of qualification) involved and the way it is organised in 
relation to formal organisational boundaries. These dimensions are used in Figure 11 for classifying 
real-world cases of NWEs according to organisational structure (whether collaborators are from the 
same organisations, from different organisations which are co-operating closely, or from the free 
market) and knowledge/skill requirements. 

Note that an NWE requiring mainly codified knowledge (low skills) tends to involve a high degree of 
automation of work processes/ business processes, while NWEs requiring mainly tacit knowledge 
tends to imply a large degree of autonomy of workers. The latter are typically associated with 
knowledge work, high levels of product as well as process innovation, and good pay. 

Figure 11: Matrix for describing NWEs according to organisational structure and knowledge/skill 
requirements 
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Source: Adapted from Stanoevska-Slabeva et al. (2005) 

Stanoevska-Slabeva et al. (2005) extend the notion of NWEs to also include network production 
systems which substitute machines (ICTs) for labour. The more codified the knowledge required for a 
production system is, the easier it will be to automate whole parts of it, such as cashiers in the case of 
RFID technology implementation. Alternatively, low cost labour could be deployed. The authors also 
include two additional dimensions, firstly the type of stakeholder involved (as inter-organisational co-
operation can also include consumers, as “prosumers”) and secondly whether collaboration takes 
place between groups or individuals. 

The matrix above can be used in order to assess trends in the ways NWEs are implemented in a 
national economy. As will be discussed later (see section 5), different positions in the matrix are 
(roughly) associated with different implications with regard to labour market outcomes, impacts for 
skills requirements and demand for supportive regulatory structures. 
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3 Drivers, Obstacles and Facilitators of NWEs 

This section briefly discussed the main forces which foster the development and uptake of NWEs and 
related phenomena. Since NWEs are part of wider systems of work, which themselves are embedded 
in the more general social and economic fabric of a nation state, the development of NWEs is affected 
in multiple and complex ways by all of the major trends in the social and techno-economic 
development of the advanced capitalist world. For this reason, the following discussion will highlight 
only those factors which are of direct and specific relevance for the interest of the main stakeholders 
(mainly employers and, to some extent, also workers) in NWEs.  

Figure 12: Factors affecting uptake of NWEs and their impacts 
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With regard to factors influencing the uptake of NWEs and their impacts on organisations, individuals, 
and the society at large, we distinguish between (see Figure 10): 

• Drivers for change: External forces, long term changes and shifts in the macroeconomic 
environment, which cannot (or only to a very limited extend) be actively influenced by a 
company. This means that a company can only (re-)act in order to cope with these external 
developments. A way to categorise drivers for change is by distinguishing between 
technological, economic and social drivers – keeping in mind that they are all closely related 
and should, wherever possible, be analysed in a holistic way. Examples for such drivers are 
the shift towards more knowledge-intensive work, towards more variation with regard to 
lifestyle and accepted career paths, and the changing role of gender as reflected in 
predominant roles and conventions.  

• Facilitators/obstacles: These are the organisational and contextual factors which hinder or 
support the diffusion of an innovation. Obstacles (barriers) tend to foster resistance to change, 
and are often related to culture and the persistence of “accepted” ways of behaving in society 
or in a given organisation. Facilitators, as understood here, are external to decision-makers in 
companies, but they can be created, removed or supported by policy-makers and other 
societal forces. Examples include tax incentives and disincentives, regulatory systems making 
the adoption of an innovation easy or difficult, forerunner organisations or individuals that can 
act as exemplars and role models, awareness raising activities, etc. 

• Success factors (value drivers): company internal measures to actively respond to the 
external change. The better a company manages these levers and adapts to the external 
environment, the stronger positive and the bigger impacts it is likely to create. They are called 
value drivers because the way these levers are handled by companies determines (or at least 
influences) the value derived from applying NWEs. 
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Evidence on the existence and relative importance of value drivers is discussed in section 4 of this 
report, together with the discussion of impacts. For the latter, we distinguish: 

• first order impacts, i.e. effects on the main indicators of business performance including 
productivity and efficiency of business processes; 

• second order impacts, i.e. effects on the social structure of the organisations involved (e.g. 
working culture, roles, trust) and on the workers as individuals (psycho-social impacts such as 
job satisfaction, work-life balance, health). 

third order impacts, i.e. effects in areas which are external to the organisation, including the wider 
labour market and the society at large, the environment, etc. 

 
3.1 Technological Factors 

3.1.1 Technological Drivers for Change 

The basic technology-related driver for changes in the way work is organised has in recent decades 
been what Harvey (1990) termed time-space compression. In combination with progress in transport 
technology, ICTs have dramatically reduced the time it takes to transfer information and knowledge 
across distance. Time-space compression also decreases the costs for physical mobility, thereby 
enabling increasing frequency and intensity of interrelations between people across sites, territories, 
countries and continents. Communication costs have fallen continuously since the beginning of 
mankind, but the downward shift got a big boost recently as a result of the wide adoption of ICTs in 
society and the economy (Malone 2004)TP

13
PT. Time-space compression has a direct influence on 

transaction costs, and thereby influences the relative costs for different ways of organising the 
production process (see above, section 2.2.2).  

More recent developments such as the increased maturity of broadband communication technology, 
the move towards 3G and beyond mobile communications systems, the convergence of technology 
and further miniaturization of computing devices relevant for ubiquitous computing and ambient 
intelligence are providing advanced opportunities for radically different types of networked working 
environments. These have the potential to change working processes at the individual, office, team, 
and (inter)organisation level: 

• At the level of individual workers there is a shift towards increased worker-centricity due to 
wearable computing, more intelligent and sophisticated knowledge management solutions, 
context sensitivity and increased personalisation. This is mainly due to change of patterns of 
usage – for example instead of active search for information and knowledge, the knowledge is 
bundled automatically according to task and personal preferences, and "follows" the worker 
wherever they go.  

• At the office and workplace environment level, with concepts such as the intelligent house, 
intelligent office, etc. the working environment itself is becoming more intelligent and is actively 
supporting the worker – in other words it is evolving into an environment enriched by intelligent 
ambience. This might provide potential to better manage and utilise existing resources by 
automatic sensing and adoption of usage based on the preferences of the persons occupying 
the offices and buildings. The office is converted into a sensing and reacting environment, 
supporting context sensitivity of user-centric applications. In a similar way, all transportation 
means are about to turn into virtual office environments, always connected and sensitive to the 
needs of the user. 

                                                      

TP

13
PT  We have to be aware, however, of recent developments in the marketplace and the political sphere which 

point towards the possibility that transportation costs will increase substantially in the not too distant future, 
which would support the uptake of digital collaboration as a means to control costs for physical travel (see 
MOSAIC 2005). 
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• At the level of teams and communities, solutions have been developed for seamless and 
natural communication as well as easy access among members of different teams and 
communities. On the one hand, already existing virtual teams and professional communities 
can be extended with support for mobility and combined with, for example, location-based 
collaboration solutions or intelligent, sensitive office buildings. By providing public access 
points to knowledge sources, knowledge can be made even more sharable and accessible. 
New community paradigms as for example "Friendster Communities" (i.e. the virtual 
community LinkedIn at www.linkedin.com) provide successful examples of management of 
competences and relationships that might spread into company and inter-company resource 
and competence management. 

• In terms of inter-organisational exchanges, connectivity among enterprises is increasing 
dramatically as a consequence of the application of Internet Protocol for more and more 
computer-to-computer communication. Existing collaborative inter-company environments can 
now be extended both locally and globally: locally, to surrounding settings and physical objects 
that are participating in the networked environment as well as other stakeholders such as 
customers; and globally, to enable support for global sourcing and global working processes.  

These are just a few of the manifold ICT-related drivers which have been pushing, or at least enabling, 
changes in work organisation in and between organisations. For more comprehensive review of how 
specific technological developments have opened up new possibilities for organising work systems, 
readers are referred to the abundant literature on the issue. 

 
3.1.2 Technology-Related Facilitators and Obstacles 

The uptake of the technologies underpinning NWEs can be fostered through strategies for awareness 
raising, targeted product development, and specific incentives to be provided mainly by policy-makers, 
by the ICT industry or by other industries with an interest in fast diffusion of NWEs.  

This relates, first of all, to the general uptake and utilisation of advances in ICT which are not specific 
to NWEs. A national infrastructure for broadband mobile Internet access, for example, can be 
considered as a strong facilitator (in some cases even a requirement) for the diffusion of more 
advanced types of NWEs. Therefore, the development of the national broadband markets, as 
analysed continuously by the OECD (2005a), plays an important role for the diffusion of NWEs. For an 
excellent overview over experience with policies that have found to be effective for fostering ICT 
infrastructure development in a country, see OECD (2005b).  

Table 2: Current bottlenecks for virtual collaboration, and future opportunities 

Currently:  Near Future (2008):  
Cooperation Bottlenecks  Societal and Business Opportunities  

o Current group cooperation support lacks 
integration, flexibility, tailoring  

o People oriented group work support will be 
integrated in virtual organisations for 
‘frictionless’ collaborative value creation  

o Lacking interoperability of co-operation 
support (bottom-up task – group level) and 
business process management (top-down 
business management level)  

o Context awareness services (task, location, 
process, time), personalisation, and 
presence awareness will support human-
centred group cooperation  o Lack of context-aware and person-oriented 

support: lack of anticipation to external 
changes, new events  

o Context-awareness will enhance knowledge 
sharing of individuals to enhance distributed 
group work  

o Lacking adaptiveness in systems 
architecture and component-based design  o Support of anybody anytime, anywhere 

knowledge-based business collaboration  

Source: COCONET 2003 
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With regard of the specific technological requirements of NWEs, the newest generation of these relies 
on innovative architectures and combined usage of many technologies including sensor networks, 
semantic web, mobile and wearable end devices. At present, these technologies are at a different 
level of development and maturity. In 2003, the COCONET project listed the key bottlenecks for the 
spread of "a new type of work environment which is person-centred, highly context-aware and 
adaptive, and knowledge-supported" as listed in Table 2.  

With regard to the main technology-related obstacles, there is a rich literature about the factors which 
determine whether, how fast and how successfully individuals and organisations adopt technological 
innovations (Davis 1989, Rogers 2003). Important barriers to fast adoption among (certain types of) 
companies – in particular SMEs – are often to be found in a low capacity to implement change due to 
lack of financial, technological, organisational and know-how resources. 

The Expert Group on Collaborative@Work (2004) set up jointly by the European Commission (EC) 
and European Space Agency (ESA) in 2004, defined, in their first report a number of challenges its 
vision as follows: “Next Generation Collaborative Working Environments will deliver quality of 
experience to co-workers, and will be based on flexible services components and customized to 
different communities.” The group identified a number of challenges on the way towards reaching this 
vision: “The identified RTD challenges lay on the areas of: reference architecture for collaboration at 
work; ontologies for collaboration at work; plug & play-interoperable collaboration at work service 
architecture; smooth “upper layer” collaboration at work middleware interaction with underlying layers; 
interaction among peers (robots, systems and workers); utility-like computing capacity and connectivity 
for co-workers; contextualization and content for collaboration at work services; group-level security, 
traceability, privacy and trust; and co-workers mobility.” 

Technology-related barriers and facilitators for NWE diffusion are discussed in depth in the upcoming 
Final Report of the network4value project, making use of a number of sectoral and cross-cutting 
(functional) roadmaps. 

 
3.2 Business-Related Factors 

3.2.1 Business-Related Drivers for Change 

Business-related drivers for NWE uptake have their origin in the restructuring of advanced capitalism 
since the first post-WW II economic crisis in the early 1970s. This process is often being described in 
the context of what is understood as the shift from a Fordist model of economic and societal 
development towards Post-Fordism. Because of the availability of numerous introductions into the 
topic, we will not go in any depth at this point (for an overview see Amin 1997).  

Via growing interconnectedness of market participants, this general development is associated with an 
increasing division of work at a global scale and growing market power of multi-national corporations 
(Dicken 2003). Intra-company and inter-company transactions which stretch across locations, regions, 
countries and continents have multiplied. The organisation of the production process has also 
changed towards greater parts being executed as market transactions instead of intra-organisational 
movements of goods and information. Collaboration and network-building between independent 
enterprises have increased dramatically (Malone 2004; Reichwald et al. 2004), sometimes even 
embracing competing companies (“coopetition”). Such forms of co-operation are a means with which 
companies strive to combine economies of scope, which the increasingly volatile and differentiated 
markets demand, with economies of scale – which have won rather than lost in significance on the 
global marketplace. This also implies that a higher number of employees spend more time 
collaborating with external parties than ever before (Zentes et al. 2003). In this process, persons who 
manage the boundaries inside of complex networks (“boundary spanners”) take an essential role 
(Kirner 2005). 
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Another aspect of the economic restructuring in the last third of the 20P

th
P century has been a sharp 

increase in competitive pressure. Enterprises have reacted in a number of ways, often by adopting 
more flexible production systems. In a push for enhanced market orientation, value chains have also 
been redesigned to take better account of what customers ask for, thereby gaining competitive 
advantage (Davidow & Malone 1992). In many cases, companies strive to spend more time and effort 
on learning what customers want. The rise of the global and networked economy results in un-
determinacy, unpredictability of markets, and rigorous global competition with unrelenting financial 
pressures on companies. This implies both an increasing utilisation and global integration of low-cost 
locations as well as the emergence of truly globalised work processes (24/7 or follow the sun 
concept). The latter are part of the desire to exploit global talent for diverse innovation and faster 
product/service creation. The value networks these are based on rely heavily on advanced ICTs and 
stretch across the world.  

With regard to organisation of the production process and labour deployment, the key trend has been 
a push towards decentralisation and process orientation. Both approaches strive to re-allocate 
responsibility and resources so that decision-making is better aligned with operative 
implementation/execution (Picot et al. 2003).TP

14
PT 

Against this background, companies are assessing how NWEs can help them as parts of their wider 
business strategies (BDL 1999), such as: 

• improving the innovative capacity of an organisation; 

• creating more flexible configurations of human capital (task-specific, temporary combinations 
of core competencies); 

• improving operational efficiency including time-to-market, time-to-action; 

• organising production on global scale (economies of scale) while preserving or creating 
economies of scope; 

• improving customer responsiveness and levels of customer service; 

• adopting a quality management strategy; 

• maximising the benefits from investments in new technologies; 

• getting access to labour markets which have been out of reach before.  

In practice, the extent to which new ways of work organisation are implemented depends very much 
not (only) on their potential contribution to strategic aims of companies, but (also) on the extent to 
which organisations can use them for meeting short-term business objectives, and on the extent to 
which they fit with “usual practice” in terms of: 

• exploiting opportunities for cost reductions in the short or medium term; 

• demonstrating one’s role as early adopter/first mover by quickly jumping on new technologies; 

• keeping up with perceived competitive pressure (“follow the leader” approach);  

• responding to request/pressure from clients or powerful supply chain partners; 

• responding to request voiced by (valued) members of staff; 

• enabling cooperation with remote high-qualified staff or sub-contractors. 

As Kirner (2005) points out, in reality strategic decentralisation is much more advanced than operative 
decentralisation, which indicates that there tends to be a contradiction between operative 
decentralisation (which implies giving workers a bigger say in the way their work is organised) and 
more fundamental capitalist imperatives, such as control over the labour process (Huzzard 2003; 
Flecker 2005). 

                                                      

TP

14
PT  In practice, strategic decentralisation appears to have spread further than decentralisation at the operative 

(process) level (Wengel et al. 2002).  
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An example for cost-cutting possibilities which organisations seek to exploit through implementation of 
more mobile, virtual types of working are savings in real estate expenses. Companies are looking 
more into issues of how office space can be more effectively distributed (what is called desk-sharing, 
hoteling or hot desking) in order to save overheads. The rationale for this is that office space is 
expensive, and rates of utilisation are often shockingly low – because workers are in meetings, visiting 
customers, teleworking, or on holidayTP

15
PT. There is a growing feeling that reserving personal workspace 

for the exclusive use of individual workers is a thing of the past that just does not match the flexibility 
needs of modern businesses any more. But once employees lose their “own” desk, they are more 
likely to spend more time at mobile locations. In this case, worker mobility is not only a driver behind 
new concepts of office space management, but can also result from these: both developments are 
mutually reinforcing. 

 
3.2.2 Business-Related Facilitators and Obstacles 

From the discussion of business-related drivers for implementation of NWEs, it is obvious that the 
propensity of an organisation to implement NWEs should be associated with the awareness of the 
potential benefits of such re-organisational measures. Consequently, lack of awareness would be a 
major barrier to take-up. A representative survey of 800 organisationsTP

16
PT carried out by BDL (2002)TP

17
PT 

found that almost 60% of all non-user organisations stated that new forms of work organisation were 
“not needed to meet their customers’ needs”, and about 40% stated that they were “not under 
pressure to change the way they do things” (BDL 2002: 30). 

Figure 13: Reasons given by non-users for not wanting new forms of work organisation 

 

Source: BDL 2002: 31. 

The study also found that public sector organisations are less likely to be users, as are small firms 
(BDL 2002: 22-26). An underlying reason for the low take-up in the public sector may be the relative 
lack of competitive pressure. Meanwhile, smaller diffusion rates among SMEs can partly be explained 
by the operational difficulties involved in implementing the required changes, and the lack of resources 

                                                      

TP

15
PT  In Europe, the average utlisation of office workplaces is less than 10% of total time, see Harrison et al. (2004) 

TP

16
PT  The survey covered organisations with 50 or more employees only, and covered the countries DE, UK/IE, FR, 

IT, ES, BE/NL, DK/SE. 

TP

17
PT  For definition of “New forms of work organisation” deployed in the study, see section 2.2.1 
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for dealing with them. On the other hand, smaller organisations may prove more capable of their work 
culture to the requirements of NWEs – something which larger companies find particularly hard to 
achieve (see Bessant 2003). This is further discussed in section 4.2.2 of this report. 

The BDL (2002) study also looked into the reasons which organisations give which came – after an 
internal review – to the conclusion that they did not want to implement new forms of work organisation 
(see Figure 13). The reasons which applied in the largest share of organisations were related to 
cultural factors (“changes did not fit with our way of doing things”), to uncertainty whether there are 
sufficient benefits to be derived, and to the difficulties in measuring qualitative (soft) benefits resulting 
from such re-organisation. Lack of resources also appears to play a powerful role – mainly with regard 
to the skills needed to implement changes, whereas availability of financial resources was mentioned 
by only a small percentage of respondents.  

The study then explored the experiences of organisations that have actually implemented new forms 
of work organisation (see Figure 14). Summarising their findings, the authors (BDL 2002) identify five 
groups of underlying, business-related obstacles which hinder implementation (ranked according to 
share of user organisations experiencing these obstacles): 

• cultural obstacles (company/organisational culture) such as a clash with existing, for 
example Taylorist or individualistic cultures – these appears to be the most wide-spread 
barrier to smooth and successful implementation; 

• resistance to change, firstly from rank-and-file employees and their representatives, and 
secondly from middle management; 

• legislative obstacles, which can reduce the options for flexibility, raise costs, and delay the 
introduction process; 

• lack of competence and skills for the design, planning and implementation of NWEs; 

• (other) resource related obstacles (mainly financial, infrastructure resources). 

Figure 14: Obstacles for new forms of work organisation experienced by user organisations 

 

Source: BDL 2002: 40. 

Other research tends to confirm that SMEs, in particular, experience considerable obstacles which 
hinder the implementation of NWEs. Negative attitudes to change are a common feature, which are 
often associated with uncertainty about possible impacts and, among employees, limited involvement 
in the decision-making process. Uncertainty is often rooted in problems about how to quantify the 
benefits accrued – and the long time they take to materialise – whereas investment costs are often 
pecuniary and short-term in nature.  
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Typically, there is strong resistance from middle management against re-organisation which leads to 
the abolishment of hierarchical levels. Resistance can also come from investors, who are today 
among the strongest drivers of company performance. They are often critical of re-organisation 
strategies if no short-term benefits are to be derived, with negative effects on take-up: “Investments in 
high involvement management are not properly valued by the stock market, leading to systematic 
under investment in these assets” (Levine 1997: 97), i.e. to misallocation of resources within capital 
markets (cp. Huzzard 2003). There is a real danger that the wide-spread focus on increasing the 
short-term stockholder interests of companies runs counter to more long-term objectives of economic 
and social sustainability. 

Policy tries in a number of ways to increase awareness about the benefits of new forms of work 
organisation and virtual collaboration, to increase the capacity for change within SMEs, to reduce 
information gaps facing investors, and to abolish shortcomings in institutional frameworks (Brödner & 
Latniak 2002). BDL (1999: 46) identified a number of policy measures which can foster the diffusion of 
“innovative workplaces”: 

• “Funding research into new forms of work organisation to understand better the costs and 
benefits and to create databases of case studies. 

• Supporting the development of auditing and benchmarking services to enable companies to 
highlight weaknesses and strengths. 

• Financing educational projects to provide information to companies. 

• Supporting “demonstration projects” to help companies gain access to the experience of 
‘practitioners’. 

• Strengthening the financial and expert resources available to companies, particularly SMEs, 
through grants, loans, provision of consultancy support and other measures. 

• Promoting the development of inter-firm networks to educate companies, pass on best 
practice, and assist with training and benchmarking. 

With regard to the creation of favourable framework conditions, the study sees as the main areas for 
policy intervention (BDL 1999: 48): 

• “Reform of product markets to increase competitive intensity and facilitate effective co-
operation through supply chains. 

• Reform of capital markets to strengthen corporate governance and to improve investor 
understanding of investments in intangibles. 

• Reform of labour markets to enhance flexibility in areas such as pay, working time and 
collective bargaining whilst ensuring a high quality working environment.” 

Finally, the main priorities related to development of human capital are summarised as follows: 

• “Improving the content of basic education to enhance the capacity of citizens to work in more 
challenging environments, to up-grade their skills regularly, and to adapt to change. 

• Improving the quality of training provided to workers by state-financed institutions, this 
includes vocational training and counselling provided to the unemployed. 

• Fostering investment by companies in workforce training that will raise skills and improve the 
adaptability and employability of workers.” 
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3.3 Societal Factors 

3.3.1 Societal Drivers for Change 

The European society is in a constant process of change. This process is tightly interwoven with 
technological progress and with developments in the predominant modes of techno-economic 
regulation (cp. Amin 1997). A number of theories have tried to make sense of the shifts which 
European society has undergone since the end of the post-world war II period of relative stability. Most 
of these are, in one way or another, related to the concept of Post-Modernism (Lyotard 1984; Harvey 
1990; Beck 1999). 

Rather than going in depth into any of these theories, the following contains a list of the changes 
which are of most relevance to the topic of this report.  

• Sociologists have observed a general shift from materialistic to post-materialistic orientation 
in life (Inglehardt 1990). Post-materialism is understood as a life philosophy which 
emphasizes quality of life and intangible values instead of earning income and material 
possessions. One of the main hypotheses of political scientist Ronald Inglehart, who coined 
the term "post-materialism" in 1970, was that people place their highest interest in things they 
were relatively deprived of in their youth. Therefore, Inglehart argued that people growing up 
after the Second World War would generally have a more post-materialist value orientation 
than people growing up before, because they were not raised in times of material deprivation. 
In spite of the criticism which the theory has attracted from a large number of researchersTP

18
PT, it 

appears to have some value for explaining shifts in work-related values over the last decades.  

• It follows that there is an increasing emphasis on personal development at work (Zanders 
1994). Antila and Ylöstalo (2005: 10), referring to the work of Ulrich Beck, state that: “it is 
characteristic of the present day that people want to decide themselves about their own lives 
[...]. Generally, workers want to think, to solve problems; and they want to take part in a 
process that leads to achievement of results for which they, too, feel they are responsible”.  

• In a related development, an increasing individualisation has been observed by sociologists 
such as Beck & Beck-Gernsheim (2002). Tastes and preferences have become more 
differentiated, and social norms are less focused on certain ways to behave. In the world of 
work, this has led, for example, to so-called patchwork careers becoming more acceptable. 

• Empirical evidence suggests that present times are characterised by a growing need for self-
regulation in place of external regulation, which appears to be dissolving. This development 
has been named supercomplexity by sociologists including Giddens (1994) and Barnett 
(1999). Self-regulation plays a key role in the more recent organisational models (Dietrich 
2001; Kirner 2005). According to these models, workers are supposed to take over large parts 
of the daily management and organisation-related functions which traditionally has been the 
responsibility of the employer. Self-management, self-organisation and the employee as 
entrepreneur (German: “Arbeitskraftunternehmer”, see Pongratz & Voß 2003) are key terms 
used in this context. 

• Gender roles have been undergoing a considerable change in the second part of the 20P

th
P 

century (Inglehart &Norris 2004). An obvious result has been increasing participation of 
women in the labour market. Meanwhile, in all European countries women continue to do the 
bulk of unpaid homework. This has led to new requirements with regard to the compatibility of 
work and family needs. 
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18
PT  Even in countries which were found to have a relatively high level of post-materialism such as The 

Netherlands or Sweden, the proportion of post-materialists in society never grew higher than 30 percent, and 
during some years even declined (see also Trump 1991). 
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3.3.2 Societal Facilitators and Obstacles 

Although comparative research is still limited, there are many reasons to believe that there are 
profound differences between cultures, which also means between countries and regions within 
countries, with regard to the propensity to social change. The work of Hofstede (2001, 2005) has been 
ground-breaking in exploring this area.  

In comparison to these deep-seated cultural proclivities, the possibilities for policy to influence 
attitudes towards work- and ICT-related change in society appear to be limited. 
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4 Evidence on Impacts and Success Factors 

4.1 Introductory Notes 

This chapter discusses evidence about impacts of NWEs and related phenomena, and reports about 
the success factors (value drivers) which have been identified as determining the success of NWE 
implementation.  

For structuring types of impacts, two basic approaches are being deployed. Firstly, following common 
practice in research on impacts of ICT system implementation in organisations (cp. Van den Hooff et 
al. 2004), we can distinguish between: 

• first order impacts, i.e. effects on the main indicators of business performance including 
productivity and efficiency of business processes, but also consumer orientation, levels of 
innovative activity, etc. First order impacts mainly relate to the viewpoint of the organisation. 

• second order impacts, i.e. effects on the social structure of the organisations involved (e.g. 
working culture, roles, trust) and on the workers as individuals (psycho-social impacts such as 
job satisfaction, work-life balance, health). Second order impacts mainly relate to labour as 
stakeholder. In the longer term, though, worker well-being is generally assumed to be in the 
economic interest of the employer as well. 

• third order impacts, which are externalities, i.e. effects on parameters that are external to the 
organisation and do not directly affect its main forward and backward linkages, but which 
concern the wider labour market and the society at large, the environment, etc. Stakeholder 
here is the society at large. 

In other words: First order effects are those which relate to the original intention of the innovation/re-
organisation, which usually means improvements in efficiency, performance and measurable (short-
term) productivityTP

19
PT. Whether these effects are exclusively direct consequences of the innovation or 

whether they are also indirectly affected by contextual factors (such as worker attitudes to new 
technologies) does not matter (and is often never found out). Indirect effects, however, are often more 
longer-term in nature, for example when management only realises after all initial testing has been 
accomplished (and the innovation implemented) that it also has an effect on “soft factors” such as 
work morale, worker health and absenteeism, etc. For this reason, such effects are here called second 
order impacts if they mainly relate to the organisation’s employees, and third order impacts if they 
mainly relate to the society at large as stakeholder. Second- and third-order impacts could also be 
called "side effects", as they were not part of the original intention/risk analysis. However, one should 
be aware that third-order impacts can become first-order impacts if policies are put in place towards 
the internalisation of externalities (an example would be the recent implementation of a market for 
emission certificates). 

Another way of structuring impacts of real-world applications of NWEs is to deploy different levels of 
analysis. Basically, these are the level of the individual (worker, workplace), the team, organisation 
and network levels, and the level of society, which usually means a region or country.  

It is important to recognise that impacts measured at a lower level of observation (e.g. the individual or 
firm level) cannot simply be aggregated to arrive at the effect at a higher level of observation (e.g. a 
region or country), see Figure 15. This is because individual teams often stretch across the 
boundaries of single organisations, and many organisations stretch across the borders of regions, 
countries or continents. This is, of course, especially true for modes of virtual collaboration. 

                                                      

TP

19
PT  In the 1970s, when interest in new forms of work organisation was high mainly as a means to improve quality 

of working life, worker well-being was considered to be a goal by itself. In current times, however, strategies 
which do not address the economic interests of the company as well are largely absent. 
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Figure 15: Levels of analysis for measuring impacts of NWEs 

Team level

Individual
level

Organisational
level

Social level 
(Region/country/EU/...)

 
Source: The author 

The picture is made more complex by the fact that individuals are often not members of one team and 
organisation only, but participate in various organisational contexts – for example in case of multiple 
jobs, voluntary work, etc. They can also be living in more than one region/country. Moreover, we need 
to be aware of the fact that not all individual-level effects will be measurable at the next higher level in 
this model: The work environment might have impact on the individual which are not reflected in any 
way in the activities and well-being at the team or organisational level. All of these are represented in 
Figure 16 below.  

Figure 16: Alternative model of interrelations between different levels of analysis 

individual level

group level

organisational level

network level

societal level

 

Source: The author 

Therefore, care has to be taken when trying to estimate impacts of NWEs at the level of society (e.g. a 
country) on the basis of firm-level evidence on impacts. This means that firm-level evidence needs to 
be supplemented (validated) by research based on representative samples of the whole working 
population. Such evidence is typically derived from surveys of the general population. Examples of 
surveys which cover issues of work quality and work-family balance include the European 
Foundation’s European Survey on Working Conditions (ESWC) at the European level (EuroFound 
2002), and the Finnish/Baltic Working Life Barometer at the national level (Antila & Ylöstalo 2003).  

Combining both approaches to categorise impacts leads to the matrix depicted in Table 3. The table 
lists the key variables used in empirical research for impact assessment. 
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Table 3: NWE Impact assessment – analysis matrix 

 First order impacts Second order impacts Third order impacts 

Individual/ workplace Workplace productivity, work 
quality, throughput times, 
investment costs 

Job quality, task discretion 
and job autonomy, job 
security, job satisfaction, 
work/life balance, subjective 
well-being (happiness), health 
impacts 

Team Team productivity, team 
effectiveness, leadership 
effectiveness, time to action, 
levels of innovative activity 

Social capital, trust, team 
cohesion, information 
openness, absenteeism 

Organisation / 
Network 

Organisational productivity, time 
to action, time to market, value 
chain productivity, capacity to 
change (flexibility), investment 
costs 

Knowledge management, 
innovative capacity (long-
term), absenteeism 

Society 
(region/country) 

 

Overall rates of labour 
productivity, economic growth, 
(un)employment levels, job 
tenures, social disparities, 
skills requirements, regional 
development (rural/urban), 
travel volumes and patterns, 
intercultural mobility, resource 
consumption, environmental 
sustainability 

Source: The author 

As indicated before, there is very little available evidence about the diffusion and impacts of NWEs as 
defined in section 2.3 of this document. This does not mean, however, that we cannot learn from 
available research about the likely effects of particular features of NWEs. In fact, a rich body of 
research exists which is of high relevance for the discussion of NWEs and their potential impacts. This 
research can be divided in two rough categories: (a) research on flexible work organisation and 
related concepts as discussed in section 2.2.1; and (b) research on virtual collaboration including 
CSCW and research into distributed team work, as discussed in section 2.2.2. For each of these two 
fields of research, selected available evidence is presented, beginning with first order impacts, second 
order impacts and finally third order impacts. 

 
4.2 New Forms of Work Organisation and the Pro-active 

Workplace 

4.2.1 First Order Impacts (Processes, Productivity and Performance) 

For many observers it seems to be obvious that new, more flexible forms of work organisation are 
superior to traditional ones, and that the benefits to be obtained are worth the resources which are 
consumed for the implementation process. Against this background the OECD (2001: 28) warns that: 

[...] there are also reasons to be sceptical about the possible economic impact of new 
work practices. Firstly, new practices are not necessarily more efficient than existing ones. 
There are advantages to traditional systems of job specialisation and management-
employee relations. For instance, the delegation of responsibility entails a weaker 
monitoring on the part of managers, possibly posing a risk in terms of product quality and 
overall coherence of the tasks of the different employees. Moreover, one should not 
neglect the costs involved in organisational restructuring (i.e. organisational change is not 
a free good). An enterprise operates on the basis of norms and arrangements established 
through time and any major change in these norms and arrangements will inevitably entail 
some adjustment costs. Secondly, what is efficient for an individual firm is not necessarily 
efficient for the economy as a whole. Even if new work practices may raise productivity of 
the firms that implement them, this improvement can well be accompanied with lower 
productivity in other firms (with little overall effect). This is possible, for example, in the 
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case of outsourcing and when firms lay off "low-productivity" workers and reorganise 
production with remaining, "high-productivity" ones. 

For these reasons, much care needs to be taken to establish valid evidence for the existence of 
benefits of such organisational forms. In particular, it is necessary to go beyond the simple collection 
of subjective perceptions about effects (often done through survey research), since these can be 
influenced by the opinions and value judgements which are prevailing in the public debate (e.g. in the 
management literature). In fact, many of the findings from research into new forms of work 
organisation need to be interpreted in this light. 

With regard to the level of analysis, most of the studies quoted below made use of sample surveys or 
case studies with the observation unit being the organisation or – in case of larger companies – a 
corporate division. Different reporting units are used such as the division managers, HR managers. 
Only few studies used the individual workplace as the observation unit. The comparability of results is 
limited because, as Savage (2001: 4) points out in an EWON paper prepared for the European 
Commission, “despite the advances made in developing ‘Benchmarking’ models there are no 
estimates for performance of NWFO on an economy or sector wide bases. [...] Many different 
definitions of NWFO exist and it is therefore difficult if not impossible to compare company-level 
performance studies”.  

Having said so, taken together the available evidence nevertheless gives a fairly comprehensive, if still 
tentative, impression of the impacts of new forms for flexible work organisation on key performance 
parameters, and of the factors upon which success or failure of NWE implementation is contingent. 

Table 4 lists some of the main findings of recent studies looking into the effects of new forms of work 
organisation on business performance. Early research was carried out almost exclusively in the USA, 
and often assessed a bundle of reorganisation measures including modern HR management, but also 
production-related measures such as total quality improvement and just-in-time production. This 
makes it somewhat hard to isolate the effect of new forms of work organisation as defined in this 
document (section 2.3). Then, towards the end of the 1990s a growing body of evidence had been 
accumulated suggesting that key features of NWEs (such as employee involvement, decentralisation 
of responsibility, team work, flexible ways of working) are indeed associated with higher than average 
performance on key business indicators including productivity, Tobin’s q and gross rates of return. 

Table 4: Firm-level evidence on the effects of new forms of work organisation on process, productivity 
and performance 

 Country Key findings 

Ichniowski (1990) USA “High-commitment” systems (encompassing flexible job design, formal 
training programs, formal communication systems and internal promotion) 
enhance firm productivity and Tobin’s q.   

Huselid (1995) USA In firms with employee skill development schemes and performance pay 
systems, Tobin’s q and gross rates of return are high. 

Greenan (1996a, 
1996b), Greenan & 
Guellec (1996) 

FR Based on a classification of firms according to the degree of 
decentralisation of decision-making and communication structure, the 
study finds no correlation between different organisational systems and 
productivity.  

Kelly (1996) USA Plants with strong employee involvement enjoy relatively high hourly labour 
productivity, especially among those plants using computer-controlled 
machines.  

Black & Lynch (1997) USA Higher-than-average performance in unionised firms with new work 
practices. Greater employee voice in decision-making is what seems to 
matter most for productivity – rather than Total Quality Management per 
se. Labour productivity in unionised firms which adopt new work practices 
and use computers is estimated to be 20% higher than in the baseline 
case (non-unionised firms which have few new practices and do not use 
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 Country Key findings 
computers intensively). In unionised workplaces without employee 
involvement schemes, labour productivity is 15% lower than in the baseline 
case.  

Ichniowski et al.(1997) USA A study of steel finishing lines shows that, compared with traditional” 
systems (with no innovative practice), lines adopting new work practices 
yield higher output levels (measured by actual output as a percent of 
potential output) and better product quality. The output differential between 
the lines with a complete set of new work practices and those with no new 
workplace practice is estimated to range from 7 to 11 percentage points.  

Patterson et al. (1997) UK Factors such as employee attitudes, organisational culture and HR 
practices are more important as predictors of business performance than 
those traditionally thought of as being predictors – research and 
development, technology, quality and strategy. 

Antila & Ylöstalo 
(1999a, 1999b)  

FI Strong positive correlation between “functional flexibility” and value added 
per employee.  

Boer et al. (1999) AU  
plus six 
European 

Positive association between maturity of the firm in terms of high-
involvement behaviour, and a number of key strategic areas including 
improvements of productivity, quality and delivery performance, lead time 
and product cost reductions 

Bresnahan et al.(1999) USA New work practices are positively correlated with firm performance only 
when they are combined with heavy investments on either human capital 
or ICT. For instance, productivity of firms with a high intensity of both ICT 
and new work practices is 7% higher than in competing firms. The 
productivity effect is practically nil when either new workplaces or ICT are 
weakly used. 

Bryson (1999) USA Employee Involvement schemes enhance productivity only when combined 
with other new work practices.  

Cappelli & Neumark 
(1999) 

USA A weak correlation is found between sales per worker and new work 
practices, whereas establishments using new work practices offer relatively 
high wages. 

Caroli & Van Reenen 
(1999)  

FR Although changes in work organisation, as a whole, influence positively 
plant-level multi-factor productivity, the effect is strongest when the 
incidence of skilled labour is high.  

Lay et al. (1999) DE Distinguishing between type and number of new working practices 
deployed (team work, continuous improvement, kanban, just-in-time 
production), the study found companies which made extensive use of a 
combination of new working practices to achieve the highest returns. 

Nordflex (1999), 
NUTEK (1996) 

DK, SE Positive and marginally significant correlation between new work practices 
and productivity for Denmark. In the case of Swedish manufacturing 
industries, the correlation is positive and significant.  

Addison et al.(2000)  DE, UK Among non-union establishments in the United Kingdom, changes in 
employee involvement are positively and significantly correlated with 
changes in labour productivity and employment. In the case of unionised 
establishments, the correlation is often negative. In the German case, a 
positive and significant correlation is found between works councils and 
labour productivity among establishments with more than 100 employees.  

Appelbaum et al. 
(2000) 

USA Study based on employee interviews in a sample of plants in three 
manufacturing industries. Positive effect of high-performance work systems 
(measured on separate scales for opportunity to participate, skill formation, 



New Work Environments: An Overview of Available Evidence on Success Factors and Impacts 

 42 empirica report 7/2006 

 Country Key findings 
motivation & incentives) on organisational performance (industry-specific 
performance indicators). 

Askenazy & Gianella 
(2000)  

USA Re-organisation and computerisation have a positive and significant impact 
on multi-factor productivity growth when they are combined. On the 
contrary, the two factors have a negative impact on multi-factor productivity 
growth when each of them is introduced separately.  

Black & Lynch (2000)  USA High-performance workplace practices are associated with both higher 
productivity and higher wages. Profit sharing is associated with increased 
productivity. Employee voice has a large positive effect on productivity 
when it is implemented in the context of unionised establishments. These 
workplace practices appear to explain a large part of the movement in 
multifactor productivity over the 1993-96 period. 

Coutrot (2000)  FR Establishments that use computers and are “innovative”in terms of 
changes in work organisation tend to report a strong expansion in their 
activities, relative to establishments that are “less innovative”. 

Crockett (2000)  AU Workplaces having undergone workplace reforms have recorded a rise in 
relative labour productivity according to both the 1995 Cross-section 
survey and the 1990-95 Panel survey. The index of workplace reforms 
includes formal training, semi-autonomous groups, income-bonus scheme, 
quality circles or team building, staff appraisal, Total Quality Management, 
Computer-Integrated Management, Skills audit and Just-in-time.  

Ramsey et al.(2000)  UK “High Performance Workplaces” (HPW) are identified based on an analysis 
of 24 human resource practices. HPW are associated with a relatively high 
performance in terms of labour productivity, financial results, 
product/service quality, and labour costs. HPW are also associated with a 
low job turnover rate. 

Antila & Ylöstalo (2002) FI Pro-active workplaces were found to be associated with higher rates of job 
satisfaction, motivation and productivity, but also with bigger variations in 
time regarding employment (hire & fire). Openness in information flow was 
not found to differ between pro-active and traditional workplaces.  

Felstead & Gallie 
(2002); Gallie et al. 
(2002) 

UK Strong association between high involvement working (defined as task 
discretion, direct participation and consultative commitment) and (a) level 
of generic skills exercised by those employed; (b) employment security; (c) 
use of ICTs – the latter depending on the complexity of applications. 

Arvanitis, S. (2004) CH Positive effects of team-work and of delegation of customer contact 
competences to employees on labour productivity. In the manufacturing 
sector, negative effects of job rotation and overall delegation of 
competences from managers to employees on productivity. 

Zwick (2004) DE Introduction of teamwork and autonomous work groups, and reduction of 
hierarchies, significantly increased average establishment productivity. The 
productivity effect of shop-floor employee involvement is stronger in 
establishments with works councils. 

Hempell & Zwick (2005) DE Functionally flexible firms show higher rates of process and product 
innovation in the short and, more so, in the longer run. In comparison, 
numerically flexible firms only show higher rates of innovation in the short 
run, but no so in the longer run. 

Source: Based on OECD (2001): 30-31, extended by the author. 



New Work Environments: An Overview of Available Evidence on Success Factors and Impacts 

empirica report 7/2006 43 

A study undertaken in Denmark, Finland and Sweden (Nordflex 1999) established robust evidence for 
the positive effect of functional flexibility on productivity. The Swedish part of the study (NUTEK 
1996), based on a survey of 700 private sector establishments, found a close association between the 
use of continuous learning and task delegation on the one hand, and levels of labour productivity on 
the other hand.  

Similar evidence was reported from a study carried out in France and involving 7000 manufacturing 
companies (Greenan & Guellec 1996); and from a study of 1300 manufacturing companies in 
Germany (Lay et al. 1999). The latter study distinguished between the type and number of new 
working practices (team work, continuous improvement, kanban, just-in-time production) a company 
makes use of, and found that companies that made extensive use of a combination of new working 
practices achieved the highest returns.  

Panel data from Australia (Crocket 2000) found that workplaces that have undergone workplace 
reforms have recorded a rise in relative labour productivity in the period 1990-95.  

The positive effect of modern production methods which focus on quality improvement (such as 
TQM and kanban) on the quality of product output has been confirmed in numerous studies, including 
the influential early study of Womack et al. (1990) on the cause of the Japanese superiority which was 
evident back then in the car manufacturing sector.  

A cross-country study, EPOC (Sisson 2000), focussed on team-work and other forms of group 
delegation exclusively. It found that the majority of managers of companies in Europe associate such 
forms of direct participation with reductions in throughput times. 

There is also an increasing amount of evidence suggesting that companies which use new forms of 
work organisation show higher levels of innovative activity (Greenan & Guellec 1996; Nordflex 
1999; Hujer & Radić 2003).  

HRM practices which focus on flexibility and decentralisation have been found to impact 
significantly and positively on growth rates in sales turnover in the USA (study involving 968 
workplaces across all sectors; see Huselid 1995); on levels of overall operational performance in 
service sector companies (study covering 310 companies in the USA and the UK; see Voss et al. 
1997). Patterson et al. (1997) found similar patterns in a sample of manufacturing companies in the 
UK. Caulkin (2001) summarises the evidence collected in the UK and the USA as follows: “More than 
30 studies carried out [...] since the early 1990s leave no room to doubt that there is a correlation 
between people management and business performance, that the relationship is positive, and that it is 
cumulative: the more and the more effective the practices, the better the result”.  

The CINet survey, carried out in six European countries and Australia and covering 1000 
organisations, focused on high-involvement innovation practices in manufacturing companies (Boer 
et al. 1999). It found that about half of all firms made at least some use of high involvement practices, 
and there was a positive association between the maturity of the firm in terms of high-involvement 
behaviour, and a number of key strategic areas including improvements of productivity, quality and 
delivery performance, lead time and product cost reductions (cp. Bessant 2003: 26-27).  

A recent review of the impacts of employee involvement programmes in the USA (Handel & Levine 
2004: 39) comes to the conclusion that where employee involvement “is not used as a form of 
speedup, it gives workers more autonomy, recognises the value of their contributions, improves job 
satisfaction and feeling of voice and offers lower quit rates”. The study found no evidence of greater 
job security, which supports the findings from Antila and Ylöstalo’s (2005) research in Finland.  

For the UK, however, analysis of the 2001 Skills Survey came to the conclusion that high involvement 
working – establishments that have open dialogue with workers, involve them in decision-making and 
give greater emphasis to teamworking – is associated with greater perceived job security (Felstead & 
Gallie 2002). The study also found a strong association between high involvement working and the 
level of generic skills exercised by those employed (problem-solving, planning, peer communication 
and checking skills). 
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The evidence is somewhat mixed for performance-related pay systems. Theory suggests that these 
can be expected to raise productivity by better aligning financial rewards with personal or team 
performance, thereby increasing motivation to perform and effectively supporting decentralisation of 
responsibility. However, evidence for positive effects of performance-related pay on motivation and 
productivity is weak, at least for Europe. Bauer (2004), using the large dataset from the European 
Survey on Working Conditions, found evidence of a significant (but weak) association only for 
Portuguese workers. In the USA, Black & Lynch (2000) found that firms which incorporate more high-
performance practices experience higher productivity. They also found, however, that increasing the 
usage of profit sharing results in lower regular pay for workers, especially technical workers and 
clerical/sales workers. There are other potential drawbacks in the social domain, discussed in the 
following section. 

In recent years there has been growing interest in the relationship between investments in ICT and 
re-organisation of work. Whereas early research was not able to establish a positive correlation at 
firm level between ICT investments and productivity, more recent studies (e.g. Brynjolfsson & Hitt 
2000) have clearly shown that such a correlation does indeed exist when using data from the 1990s to 
today (for an overview, see OECD 2004). However, such positive impacts tend to only accrue if 
technological innovation is embedded in social and organisational innovation at the workplace. 
Technology, it seems, is not the cause of change, but an important enabler and facilitator, as well as 
(often) acting as a prompt to change traditional (often sub-optimal) ways of doing things. This means 
that for achieving the expected improvements in productivity and performance, ICT investments need 
to go hand-in-hand with organisational change:  

“Organisational change, understood as the implementation of new work practices such as 
teamwork, flatter management structures and job rotation, tends to be associated with 
higher productivity growth. Interestingly, productivity gains of firms that combine new 
technology with organisational change are considerable, whereas there does not appear 
to be much economic benefit in implementing new technology alone. In other words, work 
needs to be re-organised to use ICT effectively” (OECD 2001: 4).  

In a similar vein, a newer report from the OECD states, on the basis of the latest research findings 
from OECD countries, that “the impacts of ICT depend on complementary investments, e.g. in 
appropriate skills, and on organisational changes, such as new strategies, new business processes 
and new organisational structures” (OECD 2003: 11).  

This is born out, for example, by findings from Hempell and Zwick’s research (2005) who analysed 
large-scale panel data on businesses in Germany. They found that while ICT use was strongly 
correlated with functional flexibility (measured by share of employees working in teams, in job rotation, 
in quality circles, or in autonomous groups) and numerical flexibility (outsourcing), long-term effects on 
product innovations are only found for functional flexibility. The authors interpret their results as 
confirming “that organisational adjustments are a crucial way by which ICT contributes to innovation 
activities in the overall economy. In the longer run, these innovation effects persist only if the 
absorptive capacity is increased by team work, autonomous work groups, and decentralisation of 
decision power” (ibid.: 24).  

But not only are ICT investments more effective if combined with organisational change. The 
dependence also works the other way around: There is much support for the suggestion that the 
productivity gains enabled by new workplace practices are higher if they are introduced together with 
new ICTs (OECD 2001). For example, a study in the USA (Bresnahan et al. 1999) found that 
industries with high incidences of new workplace practices have an average annual growth rate of 
labour productivity 1992-98 of 1.4% if they are characterised by low ICT intensity, while the figure is 
7.8% for industries which have both a high incidence of new workplace practices and ICT intensity.  

To sum up, the available evidence for the existence of positive effects from new forms of work 
organisation on key business parameters is powerful. The implementation of such organisational 
change, however, appears to pose considerable challenges to an organisation, especially if there is a 
strong organisational culture (Hofstede 2003, Schein 1992) which is not conducive to the intended 
modernisation process. As Bessant (2003: 38) notes about a strong organisational culture, “it not only 
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takes a long time to develop but also [...], once established as the ‘way we do things around here’, it is 
extremely difficult to change”. This is because such a culture is based on behavioural routines, i.e. 
“repeated patterns of behaviour, which [...] become ‘the way we do things’ and which operate on an 
almost automatic [i.e. subconscious] level” (ibid.).  

Obviously, training can be expected to play an important role in the change process. Analysing 
findings from available research across the world, the OECD (2001: 5) found “some evidence that the 
rate of adoption of new work practices is positively associated with both the level of educational 
attainment and firm [= company-provided] training. This can be interpreted as a need for training 
workers in order to implement new work practices”. 

Various studies also discovered that new forms of work organisation are the more effective the more 
they are bundled together using a systems approach, rather than as a list of unrelated or purely 
integrated measures deployed in an unsystematic way (BDL 2002; Sung & Ashton 2005; Antila & 
Ylöstalo 2005).  

Another factor which appears to be of importance is employee representation. The EPOC study (see 
Sisson 2000) found that “firms allowing worker representatives to be involved in the process of 
consultation, negotiation and/or decision making adopt more intensively new work practices than is the 
case of firms without institutions of worker participation. They are also more likely to provide training to 
the workers” (OECD 2001: 48), which in turn has found to be associated with the success of 
reorganisation measures. A study in the USA (Black and Lynch 1997) confirmed that worker 
representation (e.g. through works councils) is associated with a greater adoption of new work 
practices, and it also tends to make the adoption of new work practices more successful. Likewise, 
Zwick (2004) finds – using a representative German establishment data set – that the productivity 
effect in the period 1997–2000 of shop-floor employee involvement is stronger in establishments with 
works councils. 

 
4.2.2 Second Order Impacts (People and the Social Structure of the 

Organisation) 

While most early studies about the impacts of new forms of work organisation had put their focus on 
effects on business performance indicators, since the second half of the 1990s an increasing number 
of researchers have started to analyse what these organisational changes mean for the workers 
themselves, and for the social structure of the organisations involved.  

Job quality is one of the key issues in this respect. While there is an extensive literature on the 
subject, until now no consensus has been reached about how to measure this construct in a 
satisfactory and widely applicable way (Nierop 2003). Economists and policy-makers have for a long 
time understood job quality mainly as a question of pay. Recent years, though, have seen growing 
dissatisfaction with such a one-dimensional interpretation of job quality. One reason this is the 
empirical observation that while real incomes have risen drastically in the second half of the 20P

th
P 

century, self-reported subjective well being has stagnated or even fallen slightly (Frey & Stutzer 
2002b).  

Attempts to enrich traditional economics with the findings from diverse strands of research into job 
satisfaction have gained in acceptance among economists, especially so since the turn of the century. 
Some key results of these efforts – as far as they are of relevance for the subject of this report – are 
presented in the box below. 
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UHappiness Research – Key findings of relevance for the study of 
NWEs 

In early 2005, British economist Richard Layard (2005) published an overview 
account of the results from research into what explains happiness, taking full 
account of recent advances in a number of disciplines which have been looking 
into the subject: mainly psychology, neuroscience, sociology and economics. It 
came on top of a number of similar attempt to increase the credibility of 
research into satisfaction among economists and – by implications – policy 
makers (Frey & Stutzer 2002a, 2002b; Helliwell 2002; 2003; Van Praag & 
Ferrer-I-Carbonell 2004; Layard 2005). The following is a brief summary of 
some key findings which relate (in one way or another) to work organisation. 

One basic proposition of these researchers is that subjective well-being and 
happiness, as measured typically through surveys into life satisfaction, is a valid 
and empirically adequate measure for human well-being, i.e. for individual utility 
(Frey & Stutzer 2002b: 3-7).TP
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PT 

This can be considered a big step forward since “the concept of subjective 
happiness allows us to capture human well-being directly” (ibid.: 6) rather than 
via intermediate constructs such as job security, status, power, and money. 
While the latter are not ends in themselves (we want them to give us the 
possibility of making ourselves happier, not for themselves), there is little 
disagreement that subjective happiness is a legitimate ultimate goal to which 
policy-making should direct much of its attention.  

Against the background of this new-found confidence in the possibility of direct 
measurement of happiness, what can be said about the main factors 
determining happiness in an advanced capitalist country? TP

21
PT 

 

Income 

First of all, income counts. There is robust evidence that – at a given time, and 
in a given country – richer people are more happy than poorer, and that the 
causality runs from income to subjective well-being (and not the other way 
around).  

It has also been shown, however, that the richer a person is, the lower is the 
increase in happiness yielded by a given income increase: the marginal utility 
of income is diminishing (Helliwell 2003). In addition, a phenomenon, which 
has been discovered in the early 1970s already, is that perceptions of a good or 
sufficient income are relative: The higher a person’s income, the higher is the 
level of income which he or she considers to be “sufficient” or “good”. This is 
what is called “preference drifting” or the “hedonic treadmill effect” (Van Praag 
& Ferrer-I-Carbonell 2004; Layard 2005).  

What is more, it is not the absolute level of income which matters for happiness 
but relative income: individuals compare their own income with the income of 
others, i.e. a reference group. Easterlin (2001) has presented robust evidence 
that people’s happiness increases from a rise in income only if this improves 
their relative income in comparison to others. Raising everybody’s income does 
not increase happiness, if relative incomes stay the same. This is the basic 
explanation for the baffling paradox that in most European countries “since 
World War II real income has drastically risen but self-reported well-being of the 
population has not increased or has even fallen slightly” (Frey & Stutzer 2002: 
2; see also Clark & Oswald 1996; Donohue & Heywood 1997).  
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PT  For a discussion of some of the recent scientific breakthroughs on which this observation is based, see Layard 

2005: 11-27. 

TP

21
PT  The main data sources for these strands of research are the World Values Survey, the German Socio-

Economic Panel (SOEP), the U.S. General Social Survey, and Eurobarometer. 
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Research into the “relative income hypothesis” has shown that people tend to 
compare their income with others who are richer than themselves – they look 
upwards when making comparisons, but not downwards. Establishing evidence 
for this phenomenon led to the finding that “wealthier people impose a negative 
external effect on poorer people, but not vice versa” (Frey & Stutzer 2002: 14).  

The relative income hypothesis is part of the wider aspiration level theory: 
“One of the most important processes people go through is that of adjusting to 
past experiences. Human beings are unable and unwilling to make absolute 
judgements. Rather, they are constantly drawing comparisons from the past or 
from their expectations of the future. Thus, we notice and react to deviations 
from aspiration levels”. The “process, or mechanism, that reduces the hedonic 
effects of a constant or repeated stimulus [such as purchasing a material good], 
is called adaptation. And it is this process of hedonic adaptation that makes 
people strive for ever higher aspirations.” (ibid.: 18). According to aspiration 
level theory, happiness is determined by the gap between aspirations and 
achievement.  

Because people compare themselves upwards rather than downwards (see 
above), aspirations tend to increase rather than fall (theory of rising 
aspirations). The upward adaptation of aspirations has the effect that the utility 
people derive from increases in income (or other gains) is less than what they 
had expected beforehand. After a while, as a result from adaptation, increases 
in happiness from gains in income tend to return to zero, i.e. the person reaches 
the same level in happiness than they had before.  

This also help to explain what psychologists have known for a long time already 
(Kahneman 2003): people experience a cut in income as a bigger decrease in 
utility compared to the utility they gain from an increase in income by the same 
relative amount. This general rule also applies to non-pecuniary features of life. 
As Layard (2005) argues, it is the underlying reason for loss aversion and – by 
implication – risk aversionTP

22
PT.  

All of the above helps to explain why in-depth research into cross-country 
differences in happiness has found no evidence that people in richer countries 
are, on average, happier than people in poorer countries (Helliwell 2003) – at 
least as long as the comparison does not include countries of the developing 
world (for which the data basis is still very weak; see Frey & Stutzer 2002). 

Family, social relationships, social capital, politics 

Humans are deeply social beings. Anything which endangers the quality of 
social relationships is very likely to diminish individuals’ happiness. Helliwell’s 
(2003) research based on World Value Survey data for 46 countries established 
a list of factors ranked by their relative effect on happiness. A worsening of 
family relationships (separation, divorce) turned out to have the biggest 
negative impact on happiness, followed by unemployment and bad health. 
Personal freedom (living in a democracy rather than an autocracy) and 
personal values (being religious rather than not) also play an important role. A 
household income one third below the reference level was found, in 
comparison, to have less of an effect than any of these.  

Community and friends are of big significance, too. People feel happier if they 
live in a country, city or community in which they say they generally can trust 
others. Decrease in trust is related to growth in perceived crime levels in the 
community, among other factors. Membership in organisations such as 
charities, political & lobby associations, leisure organisations (arts, sports), and 
ethnic organisations, on the other hand, is used as an indicator for social 
capital (Putnam 2000). Cross-country comparisons (Helliwell 2003) find that the 
level of perceived trust is one of the six factors which explain 80% of the 
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PT  As Hofstede (2001; 2005) has shown, risk aversion differs considerably between countries, which indicates 

that utility functions also vary across countries. This might be one of the reasons why US-Americans tend to 
regard the provision of social security as less important than people in most European countries.  
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variation in happiness between countries – together with the divorce rate, 
unemployment rate, membership in organisations, quality of government and 
the fraction believing in God.  

As this shows, politics matter as well. The level of political freedom, economic 
freedom and personal freedom in a country are each strongly and statistically 
significantly correlated with average rates of happiness (Veenhoven 2000). 

Finally, people want to be respected (Sennett 2003). The desire for respect 
means that people who enjoy high levels of social status are happier than 
those who tend to be disrespected, such as the unemployed. 

Personal characteristics and health 

Regardless of external experience, people differ with regard to the extent they 
feel happy. Personality – however formed – plays a significant role in 
explaining differences in happiness, as do the genes (Layard 2005. 55-58). 
Nevertheless, research has established robust evidence that only a certain 
share of variation in happiness can be explained by personal characteristics 
such as personality. 

Health is correlated with some of the factors mentioned above (income, type of 
work, unemployment, family relationships), which means that in multivariate 
analysis, the detrimental effect of bad health on happiness is already accounted 
for to some extent by these variables. But even under ceteris paribus 
conditions, people which perceived themselves to be in bad health are 
significantly less happy than the rest. 

Work and employment 

Unemployment has repeatedly been shown to enormously reduce, for those 
affected, the likelihood of being happy. An influential study in the U.K. (Clark & 
Oswald 1994: 655) found that “joblessness depressed well-being more than any 
other single characteristic, including important negative ones such as divorce 
and separation” – with income (as well as other effects which can be expected 
to be correlated) being controlled for. The reasons for the unemployed being 
unhappy, therefore, need to be found elsewhere. Most research points towards 
psychological (depression, anxiety, loss of self-esteem and personal control) 
and social factors (stigma of being not needed; social sanctions enforced on 
people who do not conform to the social norm of earning one’s own income; see 
Stutzer & Lalive 2000). 

In addition to the direct effect unemployment has on those who lost their job (or 
never got one), unemployment also affects the happiness of people still in work 
through its effect on perceived job insecurity (Layard 2005: 67-68). Worries 
about the security of one’s job was shown to cause unhappiness; as 
Blanchflower & Oswald (1999) found, people who are in jobs they perceive as 
insecure have – under ceteris paribus conditions – a significantly higher 
likelihood of being unhappy. This is confirmed by Green & Tsitsianis (2004) who 
analysed German SOEP data for the period 1985-98TP

23
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New psychology as well as happiness research both strongly suggest that the 
desire for security is a central part of human nature. For this reason, frequent 
change in work organisation, if it reduces perceived security, can be expected 
to exert a negative effect on happiness. Happiness researchers (see Layard 
2005) argue for change processes to be orchestrated so that they lead to new 
states of stability rather than a permanent status of flux.  

The hedonic treadmill effect described above has the consequence that “there 
is a tendency to sacrifice too much leisure in order to increase income” (Layard 
2005: 47). The underlying reason is that the rule of rising aspirations is much 
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PT  The authors did not find, however, evidence that changes in job satisfaction in Germany during that period can 

be explained by changes in perceived job security. In the UK, the study found that perceived job security 
increased in the 1990s, while job satisfaction decreased. 
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stronger for income and material possessions than for leisure time. This is partly 
conditioned by social norms and, for this reason, applies to different degrees in 
different cultures and countries.  

With regard to the job attributes which are positively associated with job 
satisfaction, Clark (1998) – using data from the International Social Survey 
Programme – found that the job features which workers perceive to be of 
highest relevance for job satisfaction are (1) job security and the job being 
interesting; (2) job autonomy and opportunities for advancement; while (3) 
 pay, flexible hours and “a lot of leisure time” are ranked lowest in all OECD 
countries. Clark contrasted this by looking into the job features which are 
correlated most strongly with perceived job satisfaction. Here, he finds that the 
largest impact on overall job satisfaction comes from having good relations at 
work, followed by good job content. High income and good promotion 
opportunities have roughly the same effect on satisfaction, while the smallest 
(although still significant) effect comes from perceived job security. 

Findings such as these suggest that job quality (interesting job, job autonomy, 
social relations at work) plays an important role as well. These job 
characteristics seem to have become more important for job satisfaction in 
recent decades. Antila and Ylöstalo (2005: 10), referring to the work of Ulrich 
Beck, state that: “it is characteristic of the present day that people want to 
decide themselves about their own lives [...]. Working life is no exception in this 
respect; nor is it an area situated outside of normal life and the associated 
hopes and aims – rather, it is an integral part of that. Generally, workers want to 
think, to solve problems; and they want to take part in a process that leads to 
achievement of results for which they, too, feel they are responsible”.  

Indeed, Green and Tsitsianis (2004) found that decreasing task discretion, 
together with intensification of work, account for the decline in job satisfaction in 
the UK between 1992 and 2001. 

 

Happiness research allows us to gauge the indirect effects of changes in work organisation, by 
explaining which aspects are of most importance for determining people’s subjective well-being. In 
order to be able to gain a better understanding of how this related to real-world implementations of 
new forms for work organisation, it is necessary to gather more detailed data on the work environment 
and working conditions.  

In Europe, the first systematic research of this kind was carried out in the Nordic countries by the 
Nordflex group in the years 1996-99 (Nordflex 1999). More recent evidence comes, for example, from 
a business survey undertaken on behalf of the European Commission (BDL 2002), and from survey 
research conducted in Finland (Antila & Ylöstalo 2005; Ylöstalo 2005). 

This research has been able to establish evidence that new forms of organising knowledge-intensive 
work tend to impact positively on key variables of worker well-being and job satisfaction. These 
positive effects are mainly related to increasing possibilities for employees to exert influence and take 
responsibility in matters concerning their own work (cp. Antila & Ylöstalo 2002; Bessant 2003). 
Evidence about the contribution of perceived autonomy and influence at the workplace to job 
satisfaction was found in most studies looking into the issue (for recent examples, see Cohen & Bailey 
1997; Staples & Cameron 2004: 88). Antila & Ylöstalo (2002: n.p.) caution, however, that such effects 
may dissipate in the longer run as management strives to re-exert control (cp. Gallie et al. 1998): They 
state that “it is unclear and open to question whether the decentralization of decision-making authority 
means a real decrease in managerial control, or merely a change in its form”. 

Bauer (2004), using data from the European Survey on Working Conditions, found a strong and 
significant overall influence of flexible work systems on job satisfaction. This effect can be attributed 
mainly to a higher level of horizontal and vertical communication and higher autonomy in the way a 
worker can perform their job. Being involved in team work or job rotation, two other components often 
associated with flexible work systems, were not found to contribute significantly to job satisfaction.  
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These results support earlier evidence obtained from analysing US data, which also found that new 
forms of work organisation are positively associated with worker’s well-being (see Appelbaum et al. 
2000; Bailey et al. 2001; Freeman et al. 2000). The Nordflex study (1999) established evidence that 
organisations which make use of direct participation, decentralised decision-making and continuous 
learning report lower levels of absenteeism and lower levels of personnel turnover. The same result 
was found in the EPOC study (Sisson 2000).  

At first sight, there seems to be a contradiction between these findings and other research which 
points out the “darker side” of flexible work forms. Indeed, there are a number of studies which find 
that flexible work organisation can have negative impacts on both companies and workers. However, 
such studies usually look at applications of numerical flexibility rather than functional flexibility (see 
discussion in section 2.2.1). For example, Nierup (2003) explores the effects of “flexible work 
arrangements” on the quality of life (using data from a large-scale German household panel) and finds 
that temporary work arrangements tend to decrease life satisfaction, while the shift from full-time to 
part-time work tends to increase quality of life.  

Goudswaard & de Nanteuil (2000), meanwhile, criticise attempts to draw a clear line between 
functional and numerical flexibility, since their research showed that both “flexibility strategies are very 
much combined together in all case studies [...][and] no specific type comes out as a type of ‘better 
value’ or ‘greater efficiency’ with regard to working conditions” (ibid.: 16). Indeed, a study by the OECD 
(2001: 36-37) also found evidence that firms that implement new working practices are slightly (but 
significantly) more likely to make use of forms of employment generally associated with numerical 
flexibility (fixed-term contracts, temporary agency employees, part-time work, outsourcing). This shows 
that any over-simplification of relationships between new forms of work organisation and job quality 
needs to be avoided. 

There are also potentially negative sides to decentralisation of control. It is certain that increasing 
responsibility and self-control at the shop floor level also tend to increase the work pressure as 
perceived by employees (Voß 1998, Gottschall & Voß 2005; Cullen et al. 2003). In particular, modern 
work organisation appears to be associated with high work intensity and stress (Boisard 2002, 
Houtman 2005), which themselves tend to increase the likelihood of health problems such as the 
widespread cumulative trauma disorders (Brenner et al. 2004; see also Askenazy 2001; Houtman 
2005).  

The literature (see Richter et al. 2006: 233) distinguishes between mental workload (“external factors 
impinging upon a human being”) and mental strain (“effects of mental workload within individuals, 
depending on their habitual and current preconditions”). Mental strain itself can have positive as well 
as negative consequences for the individual. It only leads to stress if individuals feel that their abilities 
are insufficient for the requirements and expectations placed upon them (EUTC et al. 2004): “An event 
is likely to cause stress if a person perceives it as important with respect to his/her goals, while at the 
same time it exceeds his/her capability” (Richter et al. 2006: 234). 

This means that the issue of workload should not be approached from the angle ‘the less, the better’ 
(Antila & Ylöstalo 2002). There has to be some degree of mental strain in order for the job to produce 
good results and for the worker to feel motivated by it. Womack et al. (1990) use the term “creative 
tension” for this phenomenon. There is widespread agreement among experts that stress is 
particularly strong when a person’s ability to control the demands of work is threatened (Houtman 
2005). In order to highlight this interrelation, Dhondt et al. (2002) suggest to use a  “time constraints / 
job demands” model as originally developed by Karasek & Theorell (1991). 
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Figure 17: The “time constraints / job demands” model 
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Source: Adapted from Karasek/Theorell 1991; Dhondt et al. 2002 

Using the two dimension job demands (extent of time constraints) and job autonomy (extent of control 
over the job), four types of work organisation can be distinguished (see Figure 17): 

• Active work organisation – workers experience high levels of demands but at the same time 
enjoy enough opportunities to control these demands. Using Antila and Ylöstalo’s (2002) 
terminology, we could call this type “pro-active work organisation”. 

• Passive work organisation – workers experience no job demands and have no control of 
possibly changing features of the work situation. 

• High-strain work organisation – workers experience high demands but have no way of 
controlling what happens. They have to passively adapt to ever-changing and possibly 
conflicting demands. 

• Low-strain work organisation – workers experience low demands and have enough control to 
deal with problems. 

Dhondt et al. (2002: 6) point out that the model “contains two predictions. First, psychological strain 
increases as time constraints increase, relative to decreasing job autonomy. Second, competency 
levels increase when demands are matched with the required levels of control. This means that 
passive work organisations might be attractive from a strain point of view, but in such work 
organisations, workers have no opportunities to develop their skills. Workers in high-strain work 
organisations are at risk of coronary heart disease, hypertension and arteriosclerosis.”  

For empirical investigation, Dhondt et al. (2002) used data from the European Survey on Working 
Conditions (representative sample of EU15 working population). They found that: 

• high strain work situations are correlated with stress-related problems, while there is no 
association between active work organisation and stress-related health problems; 

• active work organisation is positively correlated with skill development opportunities; 

• low-strain work organisation is also positively correlated with satisfaction with working 
conditions.  

The study did not find, however, an association between active work organisation and satisfaction with 
working conditions. Hacker (2003) found that what is here called pro-active work organisation is 
correlated with workers’ subjective well-being and their development of skills and knowledge.  

Research findings from Boisard et al. (2002) and Houtman (2005), who used the ESWC and national 
data sources, suggest that work intensification is growing throughout Europe, and that “an increase in 
the pace of work can result in a deterioration of working conditions if it is not compensated by an 
increase in workers’ autonomy” (Boisard et al. 2002: v). From a secondary study of survey data 
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collected in Finland, France, Germany, the Netherlands and Sweden, as well as the European Survey 
of Working Conditions in 1991, 1996 and 2000, Dhondt et al. (2002: 39) follow that: 

Overall, we can see that time pressure has risen quite considerably in the last decade and 
that in most of the countries job autonomy has not kept up with this development. This 
means that more and more workers are being confronted with high-strain working 
situations, which are detrimental to health. On the basis of our analysis of technological 
factors, we can see that a rise in the use of computers is not a cause of this.  

Recent research has now started to shed more light on the relationship between increasing job 
demands (work intensity), job autonomy (participation in decision-making about one’s work) and new 
forms of work organisation.  

The latest study of Antila (2005) looked at the effect of “pro-active work organisation” (cp. Antila & 
Ylöstalo 1999) on job satisfaction, as expressed by the workers affected. One of his intentions was to 
explore whether a high degree of job demands can nevertheless be compatible with high job 
satisfaction. Indeed, Antila found that jobs which combine strong job demands (e.g. in terms of 
individual responsibility and work intruding leisure time) with a high level of worker control over the job 
(autonomy) are associated with above average rates of job satisfaction. A similar result was 
established in a large-scale survey on working life in Norway (Rønning 2002).  

Antila (2005) stresses that “the blurring of the boundary between work and leisure is not in itself 
positive or negative. The practices of the workplace are crucial in determining how the employee 
experiences his [sic] situation. The extensive satisfaction among the employees of proactive 
workplaces is often due to good management; to the human treatment of the employees, interaction 
and more generally the experience of ‘fair play’ among the employees.”  

This confirms results from studies which made use of smaller, non-random samples from various 
European countries (e.g. Cullen et al. 2003).  

There are, however, also more critical voices. Lehndorff & Voss-Dahn (2005) make the observation 
that health effects of new forms of work organisation are often negative, because the extent of control 
over the work is much smaller than often assumed – even in work settings which are characterised by 
project organisation and strong self-responsibility. The evidence gathered by Gerlmaier & Latniak 
(2005) about health effects of project work appears to support this view.  

It appears that the degree to which workers are able to deal with mental strain and workload differs 
considerably between individuals and individual work settings. In this respect, Richter et al. (2006) 
stress the importance of individual coping strategies, which people use to manage the external 
and/or internal demands resulting from new forms of work organisation. The ability to cope depends 
on the resources available, which can be of organisational, personal and social nature. Social 
resources that help people cope with mental strain and workload are emotional, informational and 
instrumental support by co-workers, superiors, friends and family etc. In a wider sense, these 
resources can be subsumed under the term social capital as used by Bordieau (1986). In their study, 
Richter et al. (2006: 247) found that “especially in the context of mobile virtual work, where team 
members are at risk of feeling isolated or anonymous, social support plays a crucial role in employees’ 
well-being”. 

With regard to the type of relationship between job demands (in the meaning of job enrichment) and 
job satisfaction, the vitamin model by Warr (1987) postulates that beyond a certain threshold, the 
marginal effect of increased workload turns negative; in other words, there is a curvilinear 
relationship between both: “Enriched job demands are thus believed to contain the risk of overload 
and therefore, stress. For example, only a certain range of decision latitude can be used in the 
workplace; if the decision latitude is too high it becomes difficult to keep all available alternatives in 
mind” (Richter et al. 2006: 234). Based on own research, Richter et al. (2006) support this proposition, 
as does the research carried out by Borg & Kristensen (1999) on travelling salespeople. 

Evidence is available for other elements of high-performance work organisation, as well. Results 
appear to be somewhat mixed for performance-related pay systems. Research into factors 
determining life satisfaction and happiness suggests that performance-related pay systems, especially 
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if directed at the individual, increase levels of perceived stress and negatively affect subjective well-
being (see Layard 2005: 156-160). Indeed, evidence for a positive effect of performance-related pay 
on job satisfaction, motivation or productivity is weak. Bauer (2004), using the large dataset from the 
European Survey on Working Conditions, found evidence of a significant (but weak) association only 
for Portuguese workers.  

A meta-analysis conducted by Condly et al. (2003), which reviewed “all adequately designed field and 
laboratory research on the use of incentives to motivate performance” (45 studies altogether), found 
that team-directed incentives had a considerably stronger effect on performance compared to 
individually-directed incentives. With regard to the cognitive psychogical principle which underlays the 
effect of incentives, empirical research by Flood et al. (2001) stresses the importance, in particular, of 
perceptions of meritocracy and equity: Especially for knowledge workers, meritocracy – i.e. the 
degree to which employees perceive that their rewards in terms of remuneration and career 
advancement are based on merit rather than other principles, such as nepotism or seniority – appears 
to be a vital condition for the psychological contract between worker and employer. Against such 
evidence, we can conclude that performance-related remuneration is likely to improve performance 
only if it is regarded by employees as being a valid reflection of merit. 

 
4.2.3 Societal Impacts and Sustainability 

Social level impacts are defined in an economic sense as externalities, i.e. costs or benefits which are 
not internalised in prices of inputs and outputs of companies (at least in the short to middle term). At 
the level of society, we can distinguish between the following broad spheres which are likely to be 
affected by the implementation of NWEs: 

• the labour market and employment structures (available jobs and their allocation across 
sectors and occupations; quality of jobs as measured by levels of skill required and pay); 

• the systems of skills acquisition including the formal and informal education systems; 

• economic growth (wealth generation); 

• public welfare and social cohesion (quality of life at societal level). 

The overall effects of new forms of work organisation on levels of employment in a nation state or 
region are very hard to single out from the more general trends in economic restructuring and changes 
to labour markets. Evidence from studies undertaken in Finland and Denmark (Nordflex 1999) 
suggests that private sector companies which practise new forms of work organisation have increased 
employment in the 1990s. There is, however, only very limited evidence about the effects of work 
modernisation on overall levels of employment in a regional or national labour market.  

A labour-market related issue which has attracted much attention in recent years is the question 
whether new forms of work organisation are associated with lower job tenures and a lessening of job 
security. As we have seen in the previous section, job security is considered by workers as one of the 
main determinants of overall job quality (Clark 1998). Anecdotal evidence and studies focussing on 
selected sectors (e.g. the most dynamic ICT sectors) and regions (e.g. Silicon Valley) have indeed 
suggested that job tenures are decreasing dramatically, and that this is one of the main reasons for 
the strong growth in these sectors and regions, respectively (Saxenian 1996; Bresnahan et al. 2001; 
Benner 2002).  

In spite of such observations, most aggregate data suggest that changes are not as significant as 
many observers assume (ILO 2001). Overall levels of job tenure are stagnant in most EU countries. 
Nevertheless, workers’ perception of job insecurity – when controlled for the effect of the business 
cycle – has been increasing continuously. The OECD (2001: 22) suggests as an interpretation “that 
job insecurity may be related with firm reorganisation and changes in job requirements – rather than 
lower employment tenure, for which there is no general evidence.” 

In addition, the OECD (2001: 22) found that the overall stability in employee tenure figures 
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hides important underlying changes First, it appears that tenure for skilled workers has 
tended to increase, while tenure for unskilled workers has tended to decrease. In many 
OECD countries, the tenure for unskilled occupations such as “elementary occupations” 
and “plan and machine operators and assemblers” has been reduced whereas tenure for 
skilled occupations such as “professionals” and “Technicians and associate professionals” 
has increased in almost all countries for which data are available. Even in countries where 
the tenure for low-skilled workers increased, it has done so much less than in the case of 
skilled occupations. 

This makes much sense given that the advantages of low tenures (higher adaptiveness of labour 
supply to labour demand) can be undone by disadvantages caused by lower long-term commitment 
between worker and employer – a factor which is likely to play a much bigger role for high-qualified 
knowledge workers than for unskilled labour. 

At the aggregate level, though, low tenures for unskilled workers is problematic because “While job 
turnover of skilled workers may be an enriching experience, this is usually not the case when unskilled 
workers change jobs – these workers tend to lose skills (since their human capital is often firm- or 
industry-specific), thereby depressing their actual productivity. Also, there is ample evidence that 
employees with short-term contracts and other non-standard forms of employment are less likely to 
receive training than their permanent-contract counterparts” (OECD 2001: 36).  

A study by the OECD (2001: 36-37) found evidence that firms that implement new working practices 
are slightly (but significantly) more likely to make use of forms of employment generally associated 
with numerical flexibility (fixed-term contracts, temporary agency employees, part-time work, 
outsourcing) and, by implication, low job tenures.  

Another key topic in the discussion about the national-level effects of new forms of work organisation 
are the impacts with regard to skills requirements. There are clear signs in all EU countries that the 
health of national labour markets is more than ever tightly interrelated to the adequacy of existing 
systems of education, as well as their regulation. It is very obvious that new, more flexible ways of 
working pose high demands on the workers themselves, not the least because in addition to 
increasing levels of formalised skills, flexible working requires a set of social skills which are not 
necessarily much wide-spread in today’s labour force (cp. OECD 2001: 14). Only workers who are well 
equipped with such social skills will be able to successfully take more responsibility and deal with 
greater autonomy which are being promoted at every level of the company: “The success of 
technological and organisational innovation depends to a large extent on the ability of individuals to 
absorb change. It goes without saying that education and a well-functioning training system are of 
paramount importance in this respect” (OECD 2001: 42). Indeed, firms that implement new work 
practices are more likely to provide training to their staff, and countries with high investments in 
knowledge have a higher share of firms adopting new working practices (OECD 2001: 42-43, see also 
Figure 18).  

As one consequence of these observations, the OECD (2001: 13) states that “the issue arises 
whether the diffusion of new technologies and changes in work practices will somehow impact on the 
relative demand for skilled versus unskilled labour. This is a major policy concern, not only because it 
raises issues of income inequality but also because certain skills may be regarded as complementary 
to new technology and work organisation changes – thereby raising efficiency concerns”. The 
evidence collected by the OECD itself indeed suggests that demand for highly-qualified “knowledge 
workers” has increased significantly across all OECD countries over the last two decades or so. This 
trend has, however, often been accompanied by strong demand for unskilled and manual labour as 
well, especially in the catering and health sectors. 
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Figure 18: Association between spread of new work practices and investment in education 

 

Source: OECD 2001: 43. 

The OECD study (2001: 27-35) also found that diffusion of new work practices in a national economy 
appears to be correlated with overall rates of labour productivity. In addition, the study identified an 
association with ICT expenditure. 

Figure 19: Time constraints/job demands according to type of profession 

 

Source: Dhondt et al. 2002: 15 

With regard to the likelihood of working in a high demand / high autonomy type work organisation, 
Dhondt et al. (2002) found, using the data from the European Survey on Working Conditions, that job 
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position is a good predictor of categorisation in the time constraints/job demands model depicted in 
Figure 17. Highly skilled workers in higher positions (e.g. managers, professionals, technicians and 
associate professionals) have a better control on job demands than other workers (see Figure 19). 

Antila (2005) comes to similar conclusions for Finland. Antila & Ylöstalo (2002) follow from their 
research that “it can be said that pro-activeness is not actually any help in the employment of long-
term unemployed persons and other corresponding problem segments (those who have lost their best 
market value)”, one reason being that pro-active organisations tend to put high demands on job 
applicants (they pick only the “top of the crop”), and they also tend to shed workers faster in times of 
economic problems.  

As has been discussed in the previous section, new forms of work organisation are often 
characterised by high work demands coupled with high job autonomy. While this combination appears 
to be perceived as positive by the majority of current workers in pro-active workplaces (Antila & 
Ylöstalo 2002, 2005), there are reasons to believe that not all workers are able to adequately cope 
with such a setting. Recent advances in stress research, such as the effort-reward imbalance model 
(Siegrist et al. 2004), have emphasised the importance of personal characteristics for the effects that 
high-demand working conditions may have. Self-confidence and intrinsic commitment to work seem to 
play a major in this respect. There is the risk, therefore, that people whose personal attributes are 
inappropriate for new forms of work organisation, are negatively affected by being exposed to them, or 
even lose access to high quality jobs altogether. This would imply increasing social disparities. 

In fact, most statistics appear to suggest that – in a parallel development to increasing numbers of 
people employed in “high-performance work organisation” settings (as outlined in section 2.2.1) – the 
share of workers employed in work settings which are more appropriately described as neo-Taylorist 
has been growing in recent years rather than decreasing (cp. Flecker 2005; Lehndorff & Voss-Dahm 
2005).  

Nordhaus-Janz & Pekruhl (2000) found that the number of workers in what they define as “Taylorist 
work organisation” has slightly increased in Germany in the period 1993-1998 (see figure Brödner & 
Latniak p. 14). Wengel et al. (2002) also analysed German data from large-scale employee surveys 
and found that what might be termed post-Taylorist work organisation is strongly and positively 
correlated with job position and household income. In Sweden, the national Work Environment Survey 
found that the opportunities of influencing one’s own work have decreased for all socio-economic 
groups and all skill levels (!) (quoted in EuroFound 2005: 18). Houtman (2005:28) reports that “in 
many [EU] countries, there has been a combination of increasing and (by the end of the 1990s) 
stabilising job demands, together with decreasing job autonomy”. 

Likewise, Gallie at al.’s (2002) analysis of UK skills surveys found that in the U.K. during the 1990s, 
There was a decline in task discretion or immediate control at the level of the job, but a small rise in 
both direct participation and consultative involvement. Erosion of task discretion was most pronounced 
for professionals and for employees in construction, public administration and the health services. 
“The discretion of employees using relatively routine forms of computerised equipment was sharply 
curtailed, possibly reflecting an increased use of such equipment for monitoring and controlling 
employee performance.” The study authors express concern about “the decline of task discretion [...] 
given the accumulating evidence of its importance both for employee motivation and well-being. It has 
been shown that rising skills impose higher work demands on employees. Their willingness to 
assume, and their ability to manage, such increased demands may well have been reduced by low 
(and falling) levels of task discretion.” 

There can be no doubt that ICTs have dramatically increased the opportunities for neo-Taylorist work 
organisation (Bosch 2000; cp. Felstead & Gallie 2002), one popular example being call centre work 
(Bain et al. 2002). 

With regard to performance-related pay systems, a paper by the OECD (2001: 35) points out that 
“increased recourse to performance-pay systems is likely to widen wage inequality between workers. 
At a macroeconomic level, wider wage inequalities can affect income distribution, thus possibly 
reducing social support for growth-enhancing policies”. 
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4.3 Virtual Collaboration 

4.3.1 First Order Impacts (Processes, Productivity and Performance) 

Companies do not implement virtual collaboration as an end in itself. Rather, ICT-enabled forms of 
collaboration are utilised to make possible what has not been possible (in the same way) before: To 
access and fully integrate remote labour markets, to get real-time access to new markets, to realise 
new combinations of knowledge embedded in human capital, and to exploit previously unattainable 
opportunities for cost saving. The extent to which these goals are being reached depends, of course, 
on the context of the application and the business models on which these are based.  

This report is not concerned with the impacts of collaboration itself – for an example of related 
research findings, see box below. Rather than going in any detail into examples of cost savings, 
human capital and market related advantages, we will in the following focus on the fundamental 
differences between virtual collaboration and more traditional types of collaboration. The focus, 
therefore, is on the attributes which are specific to ICT-mediated types of collaboration. 

The basic reason for differences between collaboration in co-located settings compared to virtual 
collaboration at a distance lies, of course, in the communication channels which are deployed for the 
purpose: Collaboration in face-to-face modes requires that the persons who want to work together are 
located at the same place and at the same time. This luxury is not afforded to virtual collaboration, 
which therefore needs to make use of technical mediation – through ICTs.  

Early empirical research based on social presence theory (Short et al. 1976) and media richness 
theory (Daft & Lengel 1986), as well as more recent advancements such as the media synchronicity 
theory (Dennis & Valacich 1999), have demonstrated that communication channels differ with regard 
to their suitability for different types of communication tasks and collaboration contexts. The two 
physical dimensions of most relevance in this respect are bandwidth (the extent to which information 
can be transmitted from/to all human senses) and synchrony (the time gap between sending and 
receiving a transmitted piece of information).  

 

UCollaboration Boosts Innovative Activity 

The Lambert Review of Business-University Collaboration, commissioned by 
the UK Treasury and published in 2003, called for more co-operation between 
firms and universities, to boost knowledge transfer, innovation and economic 
growth. A recent paper (Frenz et al. 2004) looks at the evidence from the third 
Community Innovation Survey to test between co-operation and innovation. It 
finds that there is a statistically significant positive association between co-
operation on the one hand and innovation on the other. This is true both for co-
operation with other firms, and co-operation with universities. However, the 
paper finds a surprisingly low amount of such co-operative activity. One reason 
for this may be that the pay-back from such activity may vary, depending on a 
range of factors including the degree of absorptive capacity within the firm in 
question. Such capacity might require skilled personnel, investment in 
equipment, and a degree of internal R&D. The paper therefore tests for such 
factors, and finds a statistically significant correlation between these and the 
propensity to innovate. The results thus provide empirical support for the policy 
agenda outlined in the Lambert Review. It is important to encourage firms to co-
operate, including with universities. It is also vital to enhance the absorptive 
capacity of these firms. 

Source: Eurostat (2005) 

 

With regard to collaboration in teams, there is a fairly broad consensus that, as Fiore et al. (2003) 
point out, technology-mediated interaction increases the level of abstraction forced upon teams 
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(“team opacity”). “Essentially, team opacity describes the experience of increased ambiguity and 
artificiality [...] associated with interaction in distributed environments. This decreases awareness of 
team members’ actions, resulting from the distributed organizational structure, creates an environment 
lacking in rich visual, auditory, and social array of cues normally experience in co-located team 
member interaction” (Cuevas et al. 2004: 3). The effect of team opacity has been found to be most 
likely to be negative in situations of “high task complexity, high workload, time pressure, and 
environmental uncertainty” (ibid: 6).  

The factors determining group or team performance have been conceptualised by Steiner’s (1972) 
theory of group productivity, which specifies three critical components: the resources available to 
the group, the task demands, and the combination processes bringing both together. A concept which 
is of central importance for the discussion of NWE is what Steiner calls process loss: Moving from the 
individual level to the group level, performance tends to be affected by friction losses arising from 
problems in coordinating team members and from decreased social motivation. The effectiveness of 
virtual collaboration is determined to a large extent by the impact of ICT-mediated communication on 
the type and strength of such friction losses.  

From the potential advantages of virtual collaboration discussed in section 2, it follows that the 
likelihood of an organisation making use of virtual teams increases with the degree of specialisation of 
the work activities involved (see also Bell & Kozlowski 2002). For types of collaboration which require 
less intensive interdependence arrangements (Van de Ven et al. 1976), the likelihood of utilisation of 
collaboration at a distance increases with the cost advantages expected, or with the extent to which 
advantages are expected in relation to access to markets. 

The problem with much of the existing research in the area is, as Leonardi et al. (2004: 159) point out, 
that it “largely positioned distance as an evil that must be overcome by the choice of rich media that 
restore social presence. Seldom is the distance inherent in virtual work seen as something positive”. 
Indeed, as has been shown repeatedly, asynchronous communication tends to be very effective for 
less complex tasks that are essentially independent, such as idea generation (Bell & Kozlowski 2002: 
24)TP

24
PT. It offers a number of advantages over synchronous communication in terms of accuracy, one-to-

many information, and options for documentation. While low media richness may hinder the 
development of trust in virtual collaboration teams (as critical paralinguistic cues are filtered out), it 
may also offer advantages because “lack of visual cues may lead team members to focus more on 
task-relevant member attributes (e.g., skills, abilities) and to rely less on task-irrelevant attributes (e.g., 
gender, race) that promote stereotypes” (Cuevas et al. 2004: 5; see McKenna & Green 2002).  

In fact, Leonardi et al. (2004: 161) found that “participants in [their] study actively engaged in the 
distance they experienced as distance workers and manipulated it through the use of communication 
technologies and through their own work practices”. Any statement that equates rich media 
communication and proximity with “effective collaboration” and the use of ICT-mediated 
communication and distance with “impoverished collaboration” is therefore clearly misguiding. 

What appears to be true, however, is that synchronous communication is superior for complex tasks 
that require much sharing of non-codified information, idea generation and collaborative decision-
makingTP

25
PT. Social presence, which is the degree to which individuals perceive a medium to represent 

the physical presence of another communicator (Short et al. 1976), is impoverished in communication 
through (early) ICT channels. This means that certain types of collaboration, for example in distributed 
action teams (Sundstrom et a. 1990) or distributed decision-making teams (Kozlowski et al. 1999) are 
likely to pose more challenges with regard to the need for investment in team building and supporting 
structures and tools (Bell & Kozlowski 2002).  

                                                      

TP

24
PT  Empirical support for this proposition has been provided, for example, by: Dennis & Valacich (1993), Gallupe 

et al. (1991), McGrath (1991), Valacich et al. 1994).  

TP

25
PT  Empirical evidence can be found, for example, in: Daly (1993), Farmer & Hyatt (1994), Hollingshead et al. 

(1993), Strauss & McGrath (1994). 
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These aspects are shown in Figure 20: Depending on the time of communication problem, 
preferences with regard to written vs. oral communication, synchronous vs. asynchronous 
communication and the possibility of or need for physical distance between sender and receiver differ. 
So, while first generation computer-mediated communication (e.g. through e-mail) has, for example, 
been found to “lead to more uninhibited individual behaviour, such as strong and inflammatory 
expressions” (ibid.: 26)TP

26
PT, it may very well be better suited for the distribution of written, formalised 

reports. In general, researchers should pay attention to possible disturbances caused by excessive 
information and the issues raised by inadequate information (Watt et al. 2002). 

Against this background, what can existing research tell us about the general impacts of virtual 
mediation on the effectiveness of collaboration? 

A study by Balthazard et al. (2002) which directly compared 69 virtual and 78 face-to-face teams 
showed that “virtual teams typically do not perform as well as F2F teams and have much less 
propensity for achieving a better solution than either the average individual or the team’s best 
member. Perhaps more important, virtual teams displayed significantly less team synergy, solution 
acceptance, cohesion, and group commitment. Members of virtual teams perceived their interactions 
to be less effective than members of F2F teams. A lack of solution acceptance, poor cohesion, and 
weak group commitment are compelling predictors or longer-term performance difficulties of virtual 
teams” (Potter & Balthazard 2004: 41). 

Figure 20: Basic problems of organisational communication and choice of communication media 
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Increasing importance of oral and synchronous communication media

Decreasing possibility of physical distance between sender and receiver

Increasing need for physical proximity between sender and receiver

 

Source: Picot et al. (2003) 

A negative effect of ICT-based communication modes on project effectiveness was also found in other 
empirical research (Boutellier et al. 1998; Lewis 1998; McDonough & Kahn 1996). A survey of the top 
500 manufacturing, financial, retail and technology companies in the UK (Edwards & Wilson 2004) 
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found that less than half of all organisations that used virtual teams considered their experience with 
these “good” or “excellent”, while more than one in four had made “poor” or “acceptable” experience – 
a much higher figure than for co-located teams.  

There are, however, also a number of studies which suggest that there is no clear relationship 
between communication channel (face-to-face versus ICT-mediated) and project success (Cerulo 
1997; Van Engelen et al. 2001; Yoo & Kanawattanachai 2001).  

As an explanation for these seemingly contradictory findings it can be argued that care needs to be 
taken when analysing different cases of virtual collaboration, as the communication and interaction 
requirements are likely to differ significantly between different types of projects, different stages in the 
team life-cycle, different team compositions, etc. It follows from this that, for the analysis of impacts of 
NWEs on performance, it is vital to distinguish not only between different sectors and fields of activity 
(e.g. high knowledge intensive versus less knowledge intensive), but also between the different stages 
of the team development process and/or of the project duration. For obvious reason, any discussion of 
the impacts of NWEs based on virtual collaboration also needs to take into account what has been 
termed the “degree of virtualness” (Staples & Cameron 2004).  

Keeping this in mind, a useful approach for the analysis of team dynamics is the Team Evolution and 
Maturation Model developed by Morgan et al. (1986). Cuevas et al. (2004) distinguish between pre-
process, in-process and post-process interaction, and stress that all these stages must be properly 
supported to avoid the negative effects of lack of face-to-face interaction in NWEs. With regard to the 
initial phase of a collaboration process, e.g. a project, there is growing evidence that face-to-face 
interaction prior to teamwork (e.g. an initial meeting in a “real” place) leads to increased team 
performance in comparison to projects where such meetings have not taken place (Rocco 1998; 
Zheng et al. 2001). To a somewhat lesser extent, a positive effect has also been confirmed for initial 
(re-task) interaction taking place via video-conferencing (Bos et al. 2002).  

Empirical research by Johnson (2004) suggests that low equivocality projects can utilise ICT-based 
communication modes extensively without adverse effects on team effectiveness. The necessary 
condition for this is that well-defined centralised goals associated with the project have been 
established. In the case that goal changes occur or conflicts arise among team members, such hard 
modes may not be sufficient anymore. This appears to be, in particular, because reliance on ICT-
based communication makes it easier to reduce the overall amount of communication in times of 
conflict – which perversely often happens, with severe implications for project effectiveness (ibid.). 
However, tools are currently being developed for supporting conflict resolution and difficult decision-
making exclusively via hard modes (ICT based interaction)(e.g., see Van Engelen et al. 2001, Schmidt 
et al. 2001). 

With regard to the organisational context in larger organisations, it can help to use the classification 
of organisational types developed by Creed & Miles (1996), which distinguishes between functional, 
divisional, matrix and network organisational structures. The last two of these types relate closely to 
the concept of flexible work organisation discussed in the previous chapter of this report. 
Organisational types which are characterised by strong hierarchies and/or strong competition between 
firm divisions clearly pose bigger challenges for the establishment of cross-boundary virtual teams. 

Performance in virtual collaboration environments has been shown to benefit from what is called 
“workspace awareness”, i.e. the ability of team members to monitor and track individual members’ 
actions and interaction within the team (Gutwin & Greenberg 2004). The same applies for 
“telepresence”, i.e. “the degree to which contextual factors typically present in co-located groups, such 
as voice, gesture, and body language, are found with distributed groups (Cuevas et al. 2004: 3), and 
“teledata”, i.e. the “team and task artefacts, such as shared workspaces, that require effective 
collaboration” (ibid.)(see Anderson et al. 2000, Draper et al. 1998).  
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UMobile Virtual Collaborative Work 

Advances in the availability and affordability of ICTs which support collaborative 
work from mobile locations (see section 0) make it possible to liberate more 
work (tasks) from being bound to stationary work places. The costs involved in 
working in a mobile rather than fixed setting, however, can be significant, as 
shown by Perry and Brodie (2006) who call such costs "mobilisation work": 

Mobile work, as with other forms of work, requires resources (most visibly, 
information, technologies and social networks) to be brought to bear on the 
tasks being undertaking. Work that involves the co-ordination and meshing of 
task activities (above and beyond the work itself)is known as ‘articulation work’ 
(Strauss 1985). Articulation work allows people to manage contingencies that 
arise out of the performance of work, and is contrasted against predefined work 
processes. [...] How can this research on articulation work be of relevance to 
mobile work? Well, there is a considerable co-ordination overhead to being 
mobile: mobile workers are often impoverished in terms of their social, 
informational and technological resources. They need to do additional work [to] 
be able to do work when they are mobile. This is a form of articulation work, but 
is sufficiently unique to warrant a unique term for itself, one that we will call 
‘mobilisation work’, from the work required to mobilise resources that are not in 
themselves necessarily suitable for use outside of a resource-rich, static and 
unique work location. [...] There is an interesting point here in the choices that 
people make about going mobile: being mobile may be a less efficient way of 
fulfilling the work tasks than working at a fixed workplace. The required degree 
of mobilisation work may make their work so inefficient that the costs of being 
mobile exceed its benefits. [...] [This] explains why many workers have a 
workplace. Rather than thinking of the static workplace as the norm for a 
working environment, perhaps we need to think about it as being a necessary 
workaround for the failures of the mobile work environment. 

Source: Perry and Brodie (2006: 102-104) 

 

It is obvious that virtual collaboration poses a number of serious challenges for leadership. Based on 
a analysis of available literature, Bell and Kozlowski (2004) distinguish between two basic categories 
of functions for team leaders:  

• the development and shaping of team processes;  

• the monitoring and management of ongoing team performance. 

In addition, team member selection, composition, and task design have to be accomplished, either 
by the team leader or outside the discretion of the team leader. For obvious reasons, virtual teams and 
virtual collaboration have an important role to play for each all of these functions. Connaughton & Daly 
(2004) distinguish four main ways in which virtual team leadership differs from the situation in co-
located teams: 

• social presence may be more difficult to achieve for team leaders;  

• trust may be more difficult to achieve and maintain; 

• ensuring members’ identification with the team is a key challenge for virtual collaboration; 

• communication may suffer from the different cultural and organisational backgrounds of team 
members. 

Leadership has been found to play a key role for the success of virtual collaboration also in the 
research by Fjermestad & Hiltz (1999) and Kayworth & Leidner (1998). The latter found that leaders 
who were rated as effective by their team members were considered to have a number of core 
features including understanding, empathy and concern for individual team members. From their 
research they concluded that virtual collaboration poses challenges because it offers team leaders 
more less opportunity to project these qualities to team members (see also Connaughton & Daly 
2004). 
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Team building and development need to make use of routines, processes and tools which are suitable 
for the purpose. Direct control of team members is still possible in virtual collaboration environments 
(and is becoming more so due to technical solutions being developed for that purpose), but tends to 
involve high costs. Direct control of remote workers can also cause significant damage to worker 
morale, trust and motivation, which – as will be shown below – form the very base on which the 
effectiveness of virtual collaboration is resting.  

A common theme in the management literature on virtual teams, therefore, is the need to transform 
team management into team facilitation. If successful, facilitation means team members internalising 
norms, values and roles which are the base for high team effectiveness. It means coupling self-
management with clear direction and routines, which need to be established. As Bell & Kozlowski 
(2002: 36) point out, “leaders of temporally distributed work groups [need] to devote additional 
resources to explicitly structuring performance management activities”. In addition, many researchers 
found that occasional face-to-face meeting, especially at times of key milestones in the project 
lifecycle, has a strong positive effect on impact parameters of virtual collaboration (Cohen & Prusak 
2001, Connaughton & Daly 2004, Geber 1995, Lipnack & Stamps 1997).  

The research of Potter and Balthazard (2004) has demonstrated that the personalities of team 
members play a key role in influencing the effectiveness and efficiency of NWEs. This is hardly a 
surprise since traditional team research has repeatedly shown that a team’s interaction style has a 
great influence on its performanceTP

27
PT, and “individual personality and its effects on others in one’s 

group do not go away just because the group or team is doing its collaborative work online rather than 
F2F” (ibid.: 43). The type and scale of such impacts varies, however, between virtual and co-located 
teams. Potter and Balthazard’s “research showed that expertise is not likely to drive team performance 
to its potential when the team is afflicted by negative interaction style. Negative interaction styles are 
more common when the team is virtual rather than F2F, and negative interaction styles can easily 
result in teams with a composition of personalities that is not harmonious” (ibid.: 37).  

Group interaction is usually found to take one of three general styles: constructive, passive, or 
aggressive. Cooke and Szumal (1994) established evidence that “predominantly constructive groups 
produce solutions that are superior in quality to those produced by passive groups and superior in 
acceptance to those produced by either passive or aggressive groups” (Potter & Balthazard 2004: 38). 
These correlations were found in virtual collaboration environments as well (Potter et al. 2000). 
Interestingly, though, newer research by the same group (Balthazard et al. 2002) established evidence 
that in comparison to face-to-face teams, virtual teams have less tendencies to develop constructive 
or aggressive styles and are more likely to develop passive interaction styles. This is because 
computer mediated communication tends to reduce the salience of social presence of the team and its 
members.  

When controlling for interaction style, the researchers found that mode of communication (i.e. virtual 
instead of face-to-face) has no significant effect on outcome anymore. This means that “mode may 
contribute to outcomes only through its effect on interaction style” (Potter & Balthazard 2004: 42). For 
the practical development of NWEs this would suggest that most effort has to be spent on supporting 
interaction styles which are related to above-average performance – which research suggests is more 
difficult in virtual settings than in face-to-face settings:  

Reducing passivity and encouraging communication and participation are behaviors 
strongly associated with the constructive interaction style, the style associated with high-
performance teams. Unfortunately, teams working via the CMC [= computer mediated 
communication] mode are significantly less likely to display this style. Why? These 
behaviors have physical components such as eye contact, vocal inflection, posture, and 
gesturing that are used to induce participation, diminish negative domination, and 
otherwise regulate and encourage healthy group participation and processes. These 
cannot easily be used to fight passivity or aggression in a mode that does not permit to be 
seen. (ibid.: 44) 
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The researchers stress that these findings are not supposed to dismiss the possibility of effective 
virtual collaboration, but that they point out the need for pre-emptive action. Rather than composing 
virtual teams just according to the best possible combination of complimentary skills/expertise needed 
for carrying out the project, it is necessary to consider personalities as well. There are tools available 
which allow for the ex-ante analysis of interaction styles in teams, based on the properties of the 
persons to make up the team. Potter & Balthazard (2004) make a strong case for using such tools to 
obtain better informed combinations of skills/expertise and personalities in project teams. 

Sveiby and Simons (2004) have shown that perceptions of collaborative climate, and the resulting 
willingness to share knowledge, tend to improve with age and years of experience. They conclude that 
“it takes much longer for new employees [or team members] to become truly effective in their new 
working environment than has been generally understood” (ibid.: 12). 

An attempt to summarise the existing evidence about virtual team effectiveness was carried out by 
Staples & Cameron (2004). They list a number of key determinants which have been found to exert a 
big influence on success (or lack thereof) of virtual collaboration. These are: 

• task design; 

• group characteristics; 
o group composition (team size, team member turnover, geographical distance); 
o group beliefs, group potency, group efficacy (collective belief in the capability of the 

group to meet a task objective); 
o group process (coordinating and caring (team spirit), sharing expertise, implementing 

innovations were all found to be associated with team effectiveness); 

• supportiveness of organisational context (availability of resources including training, access to 
needed information, technical infrastructure, benefit systems that reward performance and are 
considered fair); 

• encouraging supervisory behaviours (self-observation, evaluation, goal-setting, criticism, 
expectation). 

An observation which can be found in most empirical studies is that the social relationship between 
collaborators is of utmost importance for the success of virtual collaboration. This is because of the 
key role which trust, understanding, motivation and shared common goals play in work settings in 
which the possibilities for direct control of behaviour are extremely limited (Ashleigh & Nandhakumar 
2002). The conditions under which trust exists or can be created are at the core of research into social 
capital, which is therefore of big relevance for discussion of NWEs (see box below). 

USocial Capital and its relevance for NWEs 

Of key importance for the discussion of impacts of virtual types of interaction is 
the concept of social capital, usually understood as “the sum of the actual and 
potential resources embedded within, available through, and derived from the 
network of relationships possessed by an individual or social unit. Social capital 
thus comprises both the network and the assets that may be mobilized through 
that network” (Nahapiet & Goshal 1998: 243). “Social capital refers to network 
ties of goodwill, mutual support, shared language, shared norms, social trust, 
and a sense of mutual obligation that people can derive value from. It is 
understood as the glue that holds together social aggregates such as networks 
of personal relationships, communities, regions, or even whole nations” 
(Huysman & Wulf 2004: 1). 

In their influential paper from 1998, Nahapiet and Ghoshal pointed out three 
distinct dimensions of social capital: 

- a structural dimension (network ties, network configurations and organisation); 

- a cognitive dimension (shared codes and language, shared narratives); 

- a relational dimension (trust, norms, obligations, identification.  
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Adler & Kwon (2002) suggest a three-dimensional structure which bears much 
resemblance to the above and distinguishes between opportunity, ability and 
motivation.  

Trust is a key component of any definition of social capital. Unfortunately, as 
Nandhakumar (1999: 47) points out, “the notion of trust is often seen by 
researchers as the most difficult concept to handle in empirical research 
because of the diverse definitions of trust used in each discipline and the 
multitude of functions it performs in the society”. 

Interpersonal trust has been found to have a strong positive influence on group 
performance (Mayer et al. 1995; Kramer & Tyler 1996) and the ability of groups 
of co-workers to learn (Edmunson 1996; 1999).  

A number of researchers found empirical evidence for negative impacts of 
virtual collaboration (when substituting for the co-located variety) on perceived 
levels of trust, see Bos et al. (2002), Nandhakumar (1999), Jarvenpaa et al. 
(1998), Jarvenpaa & Leidner (1999).  

Because trust can be seen as one of the main building blocks for virtual teams 
and, in particular, virtual organisations, the temporariness of such groups of 
collaborators means that the usual process of trust-building through getting to 
know each other by working together would simply last too long to ensure 
effectiveness. Procedures to build “swift trust” (Meyerson et al. 1996) must be 
put in place. Jarvenpaa et al. (1998) found that virtual team members acted as if 
trust between them existed already from the beginning of team formation. This 
type of trust is based on members’ prior experiences and related expectations, 
and supported by a situation of highly interdependent task orientation of the 
team. However, the same group of researchers (Jarvenpaa & Leidner 1999) 
later found out that swift trust in virtual teams can dissipate quickly if experience 
with first communication behaviour among team members is negative. Teams 
that maintain high levels of trust have the following characteristics: strong initial 
communication, which is highly social; high levels of ongoing communication on 
task and social information; proactive orientation; positive tone; task goal clarity; 
role division and specificity; time management; substantial feedback on work; 
frequent communication with short response times. A study by Ashleigh & 
Nandhakumar (2002) comes to similar conclusions. 

It is important to note that the majority of studies into the effect of ICTs and new 
ways of working on social capital start from the basic assumption that social 
capital has mainly positive effects on the sharing of knowledge and expertise, 
on community building and the development of creativity.  

Newer research, though, has stressed that social capital can have negative as 
well as positive effects with regard to, in particular, the ability to innovate 
(Florida 2002) and to respond to complex, changing environmental conditions 
(Prusak & Cohen 2001). In recent years, a number of researchers have 
emphasised the possibility for “dysfunctional behaviour within tight-knit social 
networks” (Huysman & Wulf 2004: 6; see Uzzi 1997) and the superiority of 
weak ties over close ties for regional innovation (Florida 2002: 267-282, see 
also Portes 1998). Huysman & Wulf (2004: 7) list the following potential 
problems in relation to networks which are characterised by well-developed 
social capital: “restrictions imposed on actors who do not belong to the network; 
a lack of perception concerning environmental changes outside the network; 
negative social dynamics within the network and a downward levelling of norms; 
a dependency on central actors and their loyalty toward the network; restrictions 
on autonomy and individuality resulting from demands for conformity; irrational 
economic behaviour due to a feeling of solidarity toward partners in the network; 
irrational economic behaviour due to personal aversion”. 

Any attempt to compare or benchmark systems of work organisation with regard 
to their effect on social capital accumulation should be careful to take account of 
the possibility of both positive and negative impacts of networks characterised 
by “close ties” (Bresnen et al. 2004).  
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Social capital is a most important intermediary construct for assessing the 
impacts of NWEs on key parameters of success and well-being at the 
organisational, individual, and societal level. Different settings of NWEs can be 
expected to have different effects on the accumulation of social capital in a work 
setting, and the level of social capital will affect the ability of an organisation to 
successfully operate in the marketplace (and/or carry out its non-market related 
functions) as well as the personal life satisfaction (happiness) of the individual 
worker. 

Bresnen et al. (2002) point out the contingencies that are likely to make social 
capital enable or inhibit learning and innovation in organisational settings. 
Small, newly established firms in industries which are characterised by high 
importance of tacit knowledge (e.g. high technology) are likely to rely heavily on 
social capital for the development of innovative products and processes (Powell 
1998) and their distribution. The situation appears to be different in larger, well 
established organisations in mature industries for which the inward-looking 
aspect of social capital can result in a potentially dangerous insulating effect 
and over-dependence on established inter-organisational connections (Bresnen 
& Marshall 2002). 

Jarvenpaa et al. (1998) found that in addition to individual team members’ 
perception about fellow team members (with regard to perceived ability, 
benevolence and integrity), the personal propensity to trust plays a key role. 
“The propensity to trust is viewed as a composite personal trait formed by 
experiences, personality type, culture, education, and socioeconomic factors” 
(Bradley & Vozikis 2004: 103). The authors follow that “selection of team 
members who have a high “propensity to trust” may improve the overall team 
trust environment” (ibid). Galvin et al. (2002) found that team members with 
prior experience in virtual collaboration are likely to positively influence high 
trust levels.  

Communication training and initial organisational guidance has been found to 
have a significant effect on trust levels in virtual teams and, by implication, on 
team effectiveness, as empirical research by Warkentin & Beranek (1999) and 
Bradley et al. (2002) has shown. Empirical research by Galvin et al. (2002) 
established evidence that a system of “structural assurances” can support trust 
building by making opportunistic behaviour by new team members more 
difficult. 

Collaboration in cross-cultural teams, for example groups which include 
members from vastly different national and cultural background, faces specific 
challenges (Hofstede & Hofstede 2005), which can be traced back to the 
difficulty to create social capital in very heterogeneous settings. As many 
companies have experienced, these challenges can be so big as to make 
effective collaboration all but impossible (Solomon 1995). 

With regard to motivation, two theories have proved to be of most value as a basis for empirical 
research: Goal-setting theory and self-regulation theory. 

Goal-setting theory (Hertel et al. 2004) distinguishes between four main functions of goals in 
influencing task-oriented behaviour (see Cuevas et al. 2004: 8). The main characteristics of goals are 
their intensity (importance, commitment to the goal) and content (difficulty, specificity, complexity, goal 
conflict etc.). A rich body of evidence supports the proposition that setting goals improves employee 
performance. In particular, setting difficult but realistic goals is imperative: Richter et al. (2006: 241) 
have counted more than 400 studies which “prove that there is a positive correlation between goal 
difficulty and performance”, which is due to the simple “fact that people adjust their level of effort to the 
task at hand”. The process of goal-setting, however, needs to be well managed in order to achieve its 
objectives (Locke & Latham 2004).  

Self-regulation theory (Dietrich 2001) lists the three main components of self-regulation as (a) self-
observation, (b) self-evaluation and (c) self-reaction. The way self-regulation is practised has a direct 
effect on the level of self-efficacy. Limited opportunities for monitoring and evaluating other team 
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members’ behaviour and for comparing it with own behaviour can lead to decreases in overall 
performance (Cuevas et al. 2004). 

Research on virtual teams by Staples & Cameron (2004: 87) found that “motivation was positively 
associated with perceptions of task significance, autonomy, interpersonal skills, beliefs about the 
team’s ability to the task, and team spirit”. The same applies for commitment (except for interpersonal 
skills) and satisfaction with own work (except significance of the task). Richter et al. (2006), in their 
research on virtual teams, found self-efficacy and trust (as aspects of motivation) to be positively 
correlated with job satisfaction. This supports findings from Sonnentag (2002) who established 
evidence that self-esteem and self-efficacy have a positive impact on individual’s health and well-
being. 

Deindividuation, “where the reduction in an individual’s self-awareness produces feelings of 
anonymity” is a possible outcome of the “decreased awareness of team members’ actions arising from 
the team opacity found in distributed environments” (McKenna & Green 2002). The effect of 
deindividuation on identification with the team and its goals, and therefore team performance, can be 
positive or negative, depending on the social context of members’ interactions.  

Confusing loyalties is a problem often found in virtual teams spreading across different 
organisations. The resulting low levels of commitment to the team task needs to be tackled. Social 
activities (Bradley & Vozikis 2004) and initial communication training (Warkentin & Beranek 1999) 
have been found to be effective tools towards this end. 

 
4.3.2 Second Order Impacts (People and the Social Structure of the 

Organisation) 

Because of the central role that motivation and commitment play in determining effectiveness of virtual 
collaboration, short and medium term interests of workers engaged in virtual collaboration can be 
expected to be largely the same than the interests of their employers. Richter et a. (2006), for 
example, have shown that the quality of teamwork in virtual settings is closely associated with job 
satisfaction.  

Variety of skill, significance of the task, autonomy and feedback – factors which have repeatedly been 
shown to be of central importance for effectiveness of team work, in general, and virtual collaboration, 
in particular – were found to be related to job satisfaction in the studies of Cohen et al. (1996), Spector 
(1997), Staples & Cameron (2004) and, again, Richter et al. (2006). Gardner & Price (1998) and 
Zellars et al. (2001) established evidence for the importance of team beliefs for satisfaction. In 
addition, organisational support, including training and good access to information, was identified as 
having a strong effect on satisfaction. 

Individualised collaboration via ICTs (cp. Table 1 on page 19), as is the case in traditional home-
based telework, appears to have more ambivalent impacts on job satisfaction. Workers who spend 
only a minor share of their working time at home (and the rest in co-located settings) tend to benefit 
from increased job satisfaction (Di Martino 2001; Cullen et al. 2003; Montreuil & Lippel 2003; Gareis et 
al. 2006), more permanent home-based eWork tends to have considerable negative effects resulting 
from social isolation and lack of access to social resources (Eichmann et al. 2002; Cullen et al. 2003; 
Dimitrova 2003; Treier 2003).  

Research by Dimitrova (2003) suggests that one reason for this is that task discretion and job 
autonomy – contrary to popular assumptions – do often not increase as a result of remote supervision, 
as direct forms of control are replaced by more formalised interaction between superiors and remote 
workers. The author stresses, however, that remote management appears to benefit high-qualified 
workers in advanced job positions, while low-skilled workers carrying out, for example, clerical work, 
suffer from more formalised forms of control. She concludes that eWork “reproduced pre-existing 
social relations and inequalities” (ibid.: 191). In contrast, research by Treier (2003) found that the level 
of perceived stress is greater for teleworkers who have a lot of task discretion, which may be 
explained by stronger difficulties to “switch off” after the end of the working day. Montreuil & Lippel 
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(2003) and Richter et al. (2006) also found that perceived stress tends to be bigger for more enriched 
working tasks and in virtual teams. 

A key topic in the discussion of individualised forms of virtual collaboration are impacts on the balance 
between work and family commitments. As Antila (2005) observes based on data from a 
representative survey of Finnish workers, there can be no doubt that ICTs – in combination with new 
management practices – have enabled work to “slop over” into leisure time, to the possible detriment 
of the interests of the family. The question is whether this blurring of boundaries (which have 
traditionally drawn a clear line between work and private life) impacts negatively on the individuals 
affected. Antila’s (2005) research showed that the large majority of knowledge workers who use ICTs 
(including mobile phones) to stay connected to their work during their leisure time do not mind. One 
explanation is that they realise that they in exchange benefit from the increasing flexibility in managing 
work and leisure-time schedules. Cooper et al. (2002) find in their study that knowledge workers use 
ICTs to extend their working hours, in particular using spare time during commuting for work-related 
tasks, but this is not necessarily considered as a problem by those concerned.  

Richter et al. (2006) undertook two studies of virtual teams and comparable reference groups co-
operating in traditional ways. They found that virtual teams “have more enriched job characteristics: In 
virtual teams more organisational tasks and functions are transferred to members, group work was, to 
a greater extent, organised by the group itself, members faced significantly more learning demands 
and responsibilities and were more involved in planning processes” (ibid.: 238). On the other hand, 
increased symptoms of job stress were observed in virtual teams, which lead the researchers to 
suggest that the relationship between job demands and stress (under conditions of high job autonomy) 
is curvilinear.  

Most studies into individualised virtual collaboration find longer working hours as a result of working 
remotely (Cullen et al. 2003; see Dimitrova 2003 for an overview). The question remains whether this 
is a result of eWorking itself, or whether it can be explained by the criteria which determine selection 
(or self-selection) of candidates for remote working (see Peters et al. 2004). 

Lundberg & Lindfors (2002: 363) in their study into the psycho-physiological effects of individualised 
eWork found that remote workers are often unable to “shut off the stress response after the end of the 
work day”, and that this “contributes to the wear and tear of the body.” They conclude that “lack of time 
for rest and recovery from work could be an even more important health risk in modern society than 
the actual level of stress during work”. Mann & Holdsworth (2003) studied two groups of journalists of 
which one was working from home. They found that teleworkers suffered from more negative 
emotions, and that they had higher levels of emotional ill-health than office workers carrying out the 
same job. Physical health scores, meanwhile, did not differ significantly between both groups. 
Importantly, the study also established evidence for more negative results for female eWorkers. This 
appears plausible given the fact that “the work-family conflict is a source of stress and has been 
correlated with negative experiences of emotional and physical ill health [...][as] female teleworkers 
usually retain responsibility for the majority of the domestic chores, which can lead to feelings of 
frustration, inadequacy and stress” (ibid.: 207). 

Perceived work/life imbalances are associated, as Johansson (2002) has shown based on a data from 
a comprehensive sample of the Swedish workforce, with higher likelihood of gastrointestinal and 
cardiac problems, and higher frequency of mood and sleep disturbances and headaches.  

The issue of work/life balance also brings up the question of the relationship between job satisfaction 
and overall life satisfaction. Cullen et al. (2003) did in-depth interviews with 50 persons in flexible 
work patterns including home-based telework, mobile work and e-lancing. The research focussed on 
the implications of flexible, ICT-supported ways of working on family life, and on work/family balance in 
general. Results suggest that high job satisfaction can indeed go hand-in-hand with risks to family life 
and, as a consequence, stagnant or even deteriorating life satisfaction, at least in the longer term.  

Because virtual collaboration is essentially computer work, findings from research into general effects 
of ICT-based workplaces on worker satisfaction and health are of relevance. 
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Most research suggests that ICTs have a positive impact on work quality. A 2001 communication from 
the Commission states, based on evidence from Eurobarometer surveys and the ECHP, that “new 
technology appears to have contributed to making jobs intrinsically more interesting and satisfying with 
greater autonomy, and there is some evidence that women are beginning to achieve better access to 
more highly qualified jobs with, for example, similar levels of participation in appropriate training” (CEC 
2001: 10). 

In the long run, computer work does involve risks as well. A staff working paper by the Commission 
(CEC 2002a) lists a number of risk factors related to computer work in general:  

• stress symptoms due to excessive working hours, workload and increasing complexity of 
tasks; 

• negative side-effects in the form of information overload through email, difficulty in 
distinguishing significant and insignificant information, and being accessible all the time; 

• stress of having constantly to upgrade skills; 

• decrease in human relationships replaced by virtual contacts; 

• physical impairments such as repetitive strain injuries and musculoskeletal illnesses due to 
inadequate or ergonomically insufficient equipment or due to forced postures, and the 
combined effects of both. 

Research by Dhondt et al. (2002) using data from the European Survey on Working Conditions 
(representative sample of EU15 working population) showed that: 

• use of computers at work is negatively associated with musculoskeletal health problems and 
allergies/asthma, while the opposite is true for workers using machine technology; 

• use of computers at work is positively correlated with skill development opportunities. 

• use of computers at work is also positively correlated with satisfaction with working conditions.  

The European Commission (2003b) and the European Foundation (2005) stress the observation, 
based on empirical evidence from the EWCS and Eurobarometer, that investments in ICT are too 
seldom supported by investments in company reorganisation and in staff retraining. The data from the 
2002 Eurobarometer clearly show that gains in quality and effectiveness, as perceived by workers, are 
significantly higher if combined with appropriate training.  

Figure 21: Conditions for Job Quality Through ICT Introduction 

 

Source: CEC (2002a: 24-25) 

As Figure 21 shows, “According to Eurobarometer data only about half of the workers at workplaces 
where ICT have been introduced (i.e. about a fourth of all EU workers) indicate that significant 
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complementary changes have been made in their organisations, with still a lower proportion in smaller 
companies. Even less say they had been consulted and/or had received training on new roles and 
tasks, missing important conditions for managing successful change” (CEC 2002a).  

This appears of high importance because the data also confirm basic assumptions of work 
organisation theory: Workers that benefit from complementary measures, particularly an organisational 
change at the workplace, perceive the introduction of ICT much more satisfactorily, in terms of higher 
job quality (see Fehler! Ungültiger Eigenverweis auf Textmarke.). 

Figure 22: Conditions for Job Quality Through ICT Introduction 

 

Source: CEC (2002a: 24-25) 

From the organisation’s viewpoint, a key long-term concern when it comes to more volatile, virtual 
types of collaboration, concerns knowledge management. As a consequence, when designing ICT-
based processes “it is important to consider if and how these tools support the structural opportunities, 
relation-based motivation, and cognitive ability to share knowledge” (Huysman 2004: 202). The type of 
knowledge which is of interest here is tacit knowledge (Polanyi 1966), i.e. knowledge which is not 
codified (yet) but contained in the heads of people. 

There tends to be a consensus that what Huysman & de Wit (2002) term the “first generation of 
knowledge management systems” has failed to fulfil its initial promise. The authors summarise the 
main reasons for this widely perceived failure in the form of three fallacies or traps: 

• the IT trap: Knowledge management initiatives tend to be technology-driven, but as numerous 
research has confirmed “knowledge only has meaning if it can be related to people” which for 
example means that “people want to know from whom they learn as this provides important 
‘metaknowledge’” (Huysman 2004: 189). It appears necessary to “maintain the integrity of the 
social communities in which knowledge is embedded” (Boland & Tenkasi 1995: 359).  

• the management trap: Most knowledge management initiatives appear to be driven by the 
managerial need to control and monitor knowledge, in order to “extract as well as collect 
people’s knowledge and make it accessible to others” (Huysman 2004: 190). The workers’ 
added value of sharing knowledge, on the other hand, is often ignored. This usually leads to 
workers showing very limited interest and motivation to use such systems. 

• the individual learning trap: Existing systems, such as intranets and other groupware 
applications, often only support individual learning while being ineffective in providing the 
conditions for organisational, collective or group learning. To support the latter, “knowledge 
management initiatives need to acknowledge that most knowledge has a socially situated 
nature and cannot be uncoupled from the social community of which it is part” (Huysman 
2004: 191). 
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Ackerman et al. (2003) point out that while the notion of human capital (i.e. individual knowledge and 
capabilities, and learning) was the core premise of an earlier wave of the knowledge management 
debate, recently social capital (see above) has been the focus of attention. The reason for this shift 
can be seen in the short-comings of knowledge management solutions developed during the first 
phase, many of which “neglected [...] the importance of people’s motivation to share their knowledge 
and learn from other people’s knowledge” (Huysman & Wulf 2004: 6). The concept of social capital is 
therefore of vital importance for the analysis and improvement of knowledge management in and 
between organisations (Cohen & Prusak 2001). 

Knowledge management poses particular challenges for organisation which deploy virtual teams 
because tacit knowledge is more likely to be transferred between workers or organisational units if 
strong ties exist, as Hansen (1999) and Uzzi (1997) found. Such strong ties are more likely to exist in 
co-location settings than in virtual environments. 

On the other hand, Granovetter argued already in 1973 in his seminal paper of the “strength of weak 
ties” that “novel information is more likely to be obtained through weak ties than strong ones because 
weak ties are more likely to connect an information seeker with sources in disparate parts of a social 
network which are circulating information not known to the seeker” (Cross & Borgatti 2004: 140; see 
also Rogers 2003).  

Cross & Borgatti (2004) assessed the relational characteristics which affect knowledge sharing in 
knowledge-intensive work settings. They found that in addition to knowing who might be able to help, 
the accessibility of persons who could provide information is of prime importance. A second key factor 
is a knowledge source’s willingness to engage in effective problem-solving with the information 
seeker. The safety of relationships, in the sense that information seekers felt it was penalty free to ask 
an information source for help, also plays a role, although a much smaller one.  

Van den Hooff et al. (2004) stress the “two ICT routes to knowledge sharing”; the first is based on 
individuals’ personal eagerness to share knowledge proactively, which is found to be stimulated by an 
individualist norm in a group; the second is based on willingness to share knowledge (passive), which 
is more likely to occur when there is a collectivist climate in a group. The authors found that ICT 
fosters knowledge sharing by those mainly eager to share knowledge because it greatly enhances the 
efficiency with which they can communicate their knowledge to other group members. ICT is much 
less likely to support the development of “common bonds” in a group in which a collectivist climate is 
salient, mainly because of the lack of social cues. They summarise findings by stating that “ICT can be 
a useful tool in knowledge sharing, but it should always be part of a much wider strategy (in which 
sufficient attention is paid to face-to-face interactions and other means of communication) in order to 
create a climate in which knowledge sharing really takes place” (Van den Hooff et al. 2004: 179). 

 
4.3.3 Societal Impacts and Sustainability 

Employment, labour market structures, and unemployment 

Virtual collaboration enables new forms, and new intensities, of outsourcing. It is certain that 
outsourcing by European organisations today has considerable effects on overall levels of 
employment and, in particular, patterns of employment and the structure of labour demand. It would 
be futile, however, to try to measure the direct impact which NWEs – as defined in this document – will 
have in this area.  

Estimations about the number of jobs which are likely to be “off-shored” from the EU, enabled by ICT, 
usually arrive at a number of about 2-3% of all EU service employment which may be affected by the 
year 2015 (OECD 2006). For the USA, a number of projections exist. The OECD follows from these 
that “even the largest projections of jobs ‘lost’ to offshoring are small in comparison to annual job 
turnover, and most job terminations are not related to offshoring” (OECD 2005c). A report of the 
European Foundation (Huws & Flecker TP

 
PT2004) states that “we must conclude that the impact on 

employment in the EU may well be not so much a quantitative one, in terms of absolute decline in the 
numbers of jobs, but a qualitative one. On the one hand, the jobs that remain are more likely to 
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demand relatively high skill levels, creating a risk of exclusion for those who lack such skills; on the 
other, the character of many previously secure jobs may become more contingent and precarious in 
the face of the possibility of relocation, even if this is not actually realised.” 

In its latest report on the issue, the OECD (2006) used 1996-2003 data to explore at country level 
whether outward FDI (as an indicator for offshoring) is associated with job losses in those sectors 
identified as “potentially affected by offshoring” (i.e. knowledge work the output of which can be 
transmitted via ICT and which does not rely on face-to-face interaction). The analysis found that “ICT-
enabled services offshoring [...] has not yet led to a relative decline in the occupational share of 
location independent ICT-using occupations. Overall, this implies that in the long run the positive 
benefits of services offshoring outweigh the costs, even though the adjustment process may be 
occasionally difficult in the short run”.  

The latter view is confirmed by a study from Falk and Wolfmayr (2005), which found that EU 
outsourcing to low-wage countries has significantly reduced employment in low skill intensity 
industries, but not so in skill intensive industries. There is a clear need, however, to distinguish 
between individual EU Member States. For example, while it is well-known fact that Ireland has 
become a major international recipient of offshored jobs in the ICT and business services industries, 
the situation is quite different in other EU countries such as Germany, which is affected by job 
relocation across the border to Eastern Europe.  

Analysis in the USA, arguably the country in which offshore outsourcing is most widespread, carried 
out the Brookings Institution (SchultzeTP

 
PT2004) came to conclusion that some job losses can be 

attributed to the relocation of service-type jobs abroad, but the number of jobs affected is small when 
compared against overall fluctuations in U.S. employment in recent years. Moreover, the “business, 
professional and technical services” sector, which has been most affected by offshoring, at the same 
time employs a growing number of jobs because of the country’s continuing export might in this area. 
An IMF Working Paper (Amiti & Wei 2005) found that productivity growth in US manufacturing 
industries between 1992 and 2000 was 11% higher than it would have been without service 
offshoring, while employment effects were negligible.  

Recent research also provides some more troubling insights, though. A study by two US researchers 
(Dedrick & Kraemer 2006) suggests that once manufacturing is relocated to low-wage locations (such 
as China), there is likely to be a “production pull” which means that R&D activities as well as other 
knowledge work will follow behind sooner or later. The main reason given is that proximity to 
manufacturing sites is, after access to human capital (skilled knowledge workers), the second most 
important location factor for many of these functions (cp. Lu & Liu 2004).  

There is, thus, evidence suggesting that most ICT-enabled outsourcing and off-shoring tend to lead in 
the source countries to decreasing demand for low-skilled labour, but increasing demand for high-
qualified labour (especially in advanced business services and R&D). Any generalisations, however, 
should be avoided. For an in-depth exploration into the subject, see Dicken (2003), Houghton & 
Vickery (2004), Schaaf & Weber (2005), Amiti & Wei (2005) and UNCTAD (2005). 

From a policy viewpoint, the key question appears to be whether progress in NWE could lead to a 
lessening of the locational logic behind the need for proximity between different parts of the production 
value chain. Research so far has tended to underline that only through improvements in the set-up 
and management of collaborative work processes will it be possible to achieve self-sustaining 
increases in competitiveness. Unless work processes and value chains that cross national borders are 
well managed, the risk is high that losses will occur. Indeed, as opposed to the common perception 
that globalisation of production is a logical result of the pursuit of easy profits by companies, the most 
successful global companies are the ones that consider global production systems mainly as a means 
to increase their ability to innovate and to respond to market changes. Global collaboration opens up 
totally new possibilities in this respect. What is more, this type of globalisation has been found to 
benefit source countries by creating new, high-quality employment rather than destroying jobs. 
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Skill requirements 

Research in the U.K., based on input-output data and the census of population, found that skills 
changes brought about by the use of ICTs were positively correlated with productivity growth, but led 
to a skills polarisation (Hwang 2000). The research examined the UK experience during the 1980s, 
based on 25 industrial sectors. It finds that the skills change associated with ICTs happened more 
through occupational change than educational improvement as the skills change was necessary for 
productivity growth. Overall ICT use is shown to have brought about a reduction in less skilled 
occupations and increased skills polarisation. Other negative effects are that gender differences in 
skills composition do not seem to have adequately improved and income dispersion is shown to have 
deteriorated as a result of the spread of ICT. 

The rapid changes towards new, knowledge-based ways of working, often heavily relying on ICT, 
pose the risk of deepening social divides, of opening the gap between the well-educated and the 
poorly skilled and increasing the so called "Second-Level Digital Divide" between ICT-knowledgeable 
and not-knowledgeable persons. As a result, social problems could accumulate if no appropriate 
policy measures are taken.  

Regional development  

Recent years have witnessed, across all Member States of the EU, developments in settlement and 
traffic patterns which are considered problematic from the viewpoint of sustainable development (see 
Committee on Spatial Development, CSP 1999). This refers, in particular, to the accelerating rate of 
urban sprawl and extension of built-up area, to high resource consumption, to increasing transport 
flows and congestion, to the persistence of strong disparities in economic activity and living standards, 
and to growing social segregation inside of agglomerations. Against this background, the overall policy 
aim of the European regional policy has been defined as “polycentric and balanced spatial 
development” across the whole territory of the EU. What evidence exists about the role of ICTs, in 
general, and ICT-based collaboration, in particular, in achieving this goal?  

There is reason to be not too optimistic. Most evidence supports the proposition that real-life 
applications of ICTs have not yet diminished regional disparities in labour market structure and 
performance. Rather, the opposite is the case: These new technologies seem to have heightened the 
gap between economic well-being of the best and the worst performing regions (see Gillespie et al. 
2001; Milicevic & Gareis 2003). This is, first of all, because neither enterprises in the ICT or multimedia 
sector (as defined above) nor workplaces which rely heavily on the application of ICTs ("information 
services"), are equally distributed over space (Gillespie et al. 2001). In line with general observations 
about the geography of diffusion of innovations (Fassmann & Meusberger 1997:126), supply as well 
as demand for ICT-based innovations tend to originate in the cores of large agglomerations, leading to 
very large spatial differences in use in the first stage of diffusion, and only then distribute to the 
hinterland and periphery. As opposed to other key innovations in recent decades and centuries, 
however, the pace of technological progress in ICTs is so fast that a phase of maturity is unlikely to be 
reached in the near future, meaning that the centre will go on to enjoy an advantage against the 
periphery in being at the forefront of technological and organisational innovation. 

According to the little empirical evidence that is available, the spread of ICT-enabled new ways of 
working is highly uneven across space, with urban agglomerations accounting for a very high share of 
"new workers", while rural and peripheral regions are lagging behind (Levin 1998; Gould Ellen & 
Hempstead 2002; Gareis et al. 2004b).  

The second, and more important reason why ICTs tend to strengthen regional disparities is because 
of their effect on spatial segmentation of labour markets. Via the application of ICTs in order to make 
possible new vertical divisions of labour, companies have been able to exploit spatial differences (e.g. 
in labour supply, wage levels, tax systems, attractiveness and quality of life for high-qualified workers) 
to an extent that was unthinkable only a few years ago. This leads to an increasing differentiation of 
space which often strengthens polarisation between advantaged and disadvantaged regions, rather 
than leading to equalisation of regional imbalances (Gillespie et al. 2001).  
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In addition, it does not seem until now that ICT-enabled increases in geographical mobility of workers 
(e.g. by the use of electronic labour markets, see Becher et al. 2005) will contribute to faster 
equalisation of spatial differentials between regions. Available evidence indicates that the already well-
off, highly qualified labour force is most likely to exploit the potential of electronic labour markets. 
Migration of high-qualified is, as has been stated above, believed to contribute to rather than attenuate 
polarisation between central and peripheral regions.  

There are, however, examples of regions that formerly have been disadvantaged by their peripherality, 
but managed to catch up by benefiting from the possibilities opened up by ICTs. ICT-related new ways 
of working such as telework, tele-cooperation and multi-locational work seem to play an important role 
here (Kotkin 2001; Craig & Greenhill 2005).  

For the four biggest EU Member States, research in the context of the BISER project (Gareis et al. 
2003) compared the spread of multi-locational eWork and tele-cooperation across regions which 
belong to the same country. Does the location of the pilot regions inside of these countries (with 
regard to centrality in the regional/urban hierarchy, sectoral structure etc.) explain differences in the 
values of indicators on ICT-based new ways of working? Diffusion theory would let us expect that 
capital regions, regions with top-level agglomerations (as well as regions which lie in between of 
important cities) are characterised by higher diffusion rates of the innovation, while peripheral, 
structurally weak regions and regions with insufficient access to the main transport corridors lag 
behind. 

For looking into this issue we can use the peripherality index produced by the ASPiRE project 
(Schürmann & Talaat 2000). In this study, four indices were calculated for all NUTS 2 regions in the 
EU15 as well as in the Candidate Countries (using NUTS 2 equivalants): Peripherality Index by car to 
population, Peripherality Index by car to GDP, Peripherality Index by lorry to population, Peripherality 
Index by lorry to GDP. 

Indicator values are standardised at the EU+CC level, which means they measure peripherality not 
with respect to the distribution of a country’s population, but of the whole European population. High 
values on these indices signify a low level of peripherality and vice versa (in this respect it would be 
more appropriate to speak of an accessibility index). 

Looking at Germany first (Table 5), the picture emerging is quite differentiated. A general disparity 
between the more central and the more peripheral regions is discernible. The region of Darmstadt 
(which contains Frankfurt as a global service metropolis, and the cities of Wiesbaden and Darmstadt 
which are both concentrations of service sector employment in Germany) has the highest rates of 
multi-locational workers and incidences of tele-cooperation. With increasing peripherality, the 
percentage of home-based teleworkers and persons tele-cooperating decrease. Mecklenburg-
Vorpommern and Magdeburg, both in the part of Germany which belonged to the GDR until 1989, 
have the lowest incidence of new ways of working. 

In the United Kingdom, there is a similar disparity between Berkshire, Buckinghamshire and 
Oxfordshire and the other regions in the sample. The former lies in the South-East of the country, in 
the vicinity of London, which means close to central nodes of the main transport networks. The region 
also has reasonably good access to the London labour market, while at the same time offering a 
quality of life which has attracted high-qualified services and R&D activities. Again, with increasing 
peripherality the percentage of home-based teleworkers and persons tele-cooperating decrease. The 
same applies here for mobile teleworkers which seem to be heavily concentrated in the UK regions of 
high accessibility. 

The picture is less clear when looking at the French regions in the sample. Not only do the French 
regions have low numbers of multi-locational workers and workers who tele-cooperate in general; 
also, the capital region does not perform better than the other regions, with the exception of tele-
cooperation. Peripherality seems to be of less value to explain differences in the take-up of multi-
locational work in this country. 

In Italy, disparities between the regions with respect to the spread of home-based telework are small 
enough to be statistically not significant anymore. Mobile teleworking, however, is much more wide-
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spread in Lazio (which includes the Rome conurbation) and Lombardy (the economic centre of 
Northern Italy). It seems that centrality at the national (rather than European) level is better possible to 
explain differences in mobile telework take-up in Italy. The share of workers tele-cooperating, 
however, increases with decreasing peripherality as measured by the ASPiRE index. 

Table 5: Spread of multi-locational eWork and tele-cooperation in BISER regions 

Region 

PeripheralityTP

28
PT Index 

(ASPiRE) 
Share of workforce 

doing  
multi-locational work 

Share of workforce 
doing  

Tele-cooperation 
G e r m a n y  

Mecklenburg-Western P. 89.6 11.3 41.5 
Magdeburg 158.7 10.8 38.4 
Braunschweig 195.8 12.2 43.0 
Stuttgart 229.0 15.7 53.5 
Darmstadt 264.2 22.7 55.6 

U n i t e d  K i n g d o m  
Tees Valley and Durham 76.7 11.0 38.6 
Greater Manchester 118.6 13.4 46.1 
Leicestershire, Rutland 156.7 16.0 43.4 
Berkshire, Oxfordshire 168.6 26.7 61.0 

F r a n c e  
Brittany 52.7 2.6 29.1 
Languedoc-Roussillon 76.3 5.6 26.8 
Ile-de-France 231.9 6.3 47.2 
Nord/Pas-de-Calais 236.7 7.6 34.4 

I t a l y  
Sicily 9.7 5.9 21.5 
Lazio 73.7 10.7 27.1 
Tuscany 102.7 6.1 30.5 
Lombardy 145.3 11.0 38.7 

Source: Gareis et al. (2004b: 39-40) 

Recent experience with call centre locations in the UK as well as the USA suggest that rural and 
structurally disadvantaged regions areas can attract ICT-based jobs of rather low-qualified nature if 
they are well equipped with telecommunications infrastructure and (attractively priced) human capital 
(Richardson & Gillespie 2002; Taylor et al. 2002). These jobs tend to be, however, insecure as they 
can easily fall victim to relocation to lower wage countries or automation (Huws et al. 2001).  

We can conclude that, if exclusion resulting from geographical disadvantage is to be prevented, 
dedicated political action is required, for example for making advanced technologies available to 
peripheral and structurally disadvantaged regions, and for improving the absorption capacities of these 
territories. 

Ecological sustainability 

In a number of ways, the concept of virtual collaboration is related to research into the ecological 
impacts of ICTs and ICT-based applications (cp. IPTS 2004). This is due to the very concept of 
virtuality, which suggests that the flow of materials (including people themselves) is substituted for by 
the flow of data streams across space and time: weightless and intangible.  

                                                      

TP

28
PT  A higher value denotes lower peripherality. 
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First of all, it is important to realise that virtual processes and products also have physical impacts. 
Two studies carried out in the context of the Digital Europe project (Türk et al. 2003a, 2003b) 
demonstrated that eBanking and digital music downloads also both have a sizeable “ecological 
backpack”, mainly caused by the electricity required for operation of the computer networks and end 
devices needed to produce, transfer and use the service/product. Still, in both cases the electronic 
substitute was estimated to cause less environmental damage than the traditional alternative (bank 
services supplied face to face at branch office; music purchased on CD medium). 

A recent report from the European Commission states, however, that despite of the widespread 
adoption of ICTs throughout the economy and wider society “there is little evidence of greater 
resource-use efficiency in the ‘new economy’.[...] The sustainable use of ICT alone will not deliver the 
goal of social and environmental sustainability if systemic approaches are not introduced at all levels 
of policy-making” (CEC 2005: 4). The same report also states one of the key explanations for the wide 
gap between ICT’s potential for ecological sustainability and current unsustainable trends: “While the 
‘end products’ of economic activity are being de-materialised in the emerging knowledge economy, the 
overall use of resources continues to grow” (ibid.: 10). A major underlying cause for this trend is the 
existence of “rebound effects” (Radermacher 2001), i.e. the fact that increases in efficiency and lower 
consumer costs always tend to lead to increased consumption. For example, rapidly falling costs for 
physical transport due to better infrastructure and leaps in technological efficiency have been a 
decisive a factor behind the steep increase in overall transport demand to be observed in recent 
decades. 

Against this general background, a number of micro studies have tried to explore the effect of ICT-
related organisational innovations on traffic levels, and on resource consumption in more general. 
Home-based telework has been subject of a large number of studies looking into impacts on travel to 
work, i.e. commuting (see Niles 1994, Mokhtarian 2003). Most of this research found that workers’ 
total miles travelled decreased considerably after taking up home-based telework (for a recent 
example, see Millard 2005). Unfortunately, long-term studies which could take into account possible 
decisions to move residential location as a result of telework are still rare (Choo et al. 2005). 

In a study on home-based teleworkers working in the insurance industry, Schäfer (2004) took account 
of the ecological effect not only of commuting trips and substitution travel, but also of other factors 
such as energy consumption for heating at the workplace and the total resource consumption for 
equipment manufacture, operation and disposal (computer, peripherals, etc.). He found that in 
most cases, home-based telework does indeed lead to a decrease in ecological footprint. More 
importantly, he was able to identify the conditions which determine whether home-based work is 
preferable to office based work. 

Among the most important conditions for ecologically sustainable eWork is that office space is being 
re-organised in order to distribute it more effectively across staff. As Harrison et al. (2004) point out, 
the active use of office workplaces in Europe is less than 10% of total time. There are countless 
accounts of organisations which have reduced their operating costs sizeably through innovative 
workspace management schemes including hot desking, hotelling, touch-down offices and the like 
(ibid.).  

Evidence about the impacts of home-based telework on traffic levels appear to have become less 
relevant since is has been found out that most eWork actually takes place in mobile settings, i.e. it is 
often not restricted to any one location (such as the home office) but by multi-locational (Gareis 
2003). This suggests the possibility that the liberation of work from the constraints of time and space 
may also imply rebound effects, i.e. increasing levels of work-related travel: Once restrained by the 
necessity to stay in contact with peers and have access to resources, eWork and virtual collaboration 
allow knowledge workers to become more physically mobile than ever before. If this was found true at 
the aggregate level (no robust data are available yet), it could mean that eWork is not leading to 
overall decreases in transport (yet), but rather to a shift in transport patterns from regular commutes 
to less regular business travel (Pamlin & Thorslund 2004). The World Tourist and Travel Council 
suggests that from 1988 to 2000, business travel has increased worldwide by 60% (ibid.). 
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The end of the 1980s are also the time when virtual meeting facilities became available on the market 
at affordable prices. A body of (tentative) evidence is available on the effects of video conferencing 
on travel demand and total resource consumption. Research in Sweden by Östermark and Eriksson 
(1999) found that virtual meetings have vastly lower environmental impact than a trip (by air or car) for 
meeting face-to-face. A trip by rail compares more favourably, but is still likely to consume more 
resources than the virtual alternative. Estimates about the total physical travel saved by video-
conferencing are scarce and also, more importantly, would not add much insight since video-
conferencing is also being used complementary to traditional face-to-face and phone-based 
interaction. In any case, there is much agreement among observers that video conferencing and more 
sophisticated types of virtual meetings are not used nearly enough to make a difference to overall 
levels of transport in Europe and beyond. 
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5 Some Preliminary Conclusions 

The study explored the currently available empirical evidence on impacts of NWE and related 
organisational concepts. In light of increasingly global competition and the specific cost structures in 
European countries, it is obvious that EU companies must learn to better and more creatively exploit 
the existing human capital in Europe, and the strong creativity potential to be found in European 
labour and product markets. Only this will enable them to achieve the outstanding levels of 
innovativeness and early adaptor advantages which are needed to withstand the competitive threat 
originating from other players in the world economy. The challenge is further to implement ICT-related 
organisational innovation in ways which are accepted by workers and society at large. Examples of 
earlier technological developments show that societal perceptions of technology-enabled change and 
its risks (for example immediate employment impact) might have considerable impact of the pace and 
direction of technology adoption. 

Most evidence seems to suggest that NWEs, when combined with new forms of work organisation 
(emphasizing flatter decision-making structures, worker empowerment, an open information policy and 
continuous learning), have a huge potential for boosting sustainability at all levels of analysis: the 
individual, firms and organisations, and European society. A major path through which positive 
impacts could accrue is via effective ways to better exploit the potential of European human capital for 
innovation, creativity and productivity. In today’s economic and social environment, the most important 
productivity resource waiting to be tapped appears to lie in people’s ability for self-motivation and their 
“self-programming capability” (Castells 2002). Human-centric, collaborative working environments can 
powerfully contribute towards reaching this goal.  

Moreover, virtual collaboration has the potential to improve the utilization of material resources, by 
uncoupling production-related human interaction from material flows (i.e. transport of people). It is 
obvious that ecological sustainability in combination with high levels of economic prosperity can only 
be achieved if ICT’s potential for virtual mobility of people and products is exploited as much as 
possible (see IPTS 2004).  

Existing evidence, however, also points out considerable challenges involved. While new forms of 
work organisation which give workers more say (but also greater responsibility) are likely to benefit 
high-qualified knowledge workers as well as their employers because of their effect on motivation, 
they also put strong demands on workers’ capability for self-management. There is the real danger 
that a large share of the labour force are not well-prepared for these challenges. The risk is that the 
tendency of bifurcation on EU labour markets will increase – i.e. an increasing gap between those who 
have high-quality jobs, benefit from pro-active work organisation, and are well integrated in the global 
knowledge economy on the one hand; and those in jobs of decreasing quality, often in post-Taylorist 
work settings, fully exposed to competition by low-cost labour from abroad, and with problematic 
consequences for human capital development, job satisfaction, and health.  

In this sense, the evidence collected in this document supports Castell’s (2002) thesis of a developing 
“space of flows” which very selectively integrates organisations and workers from around the world, 
but leaves others in a state of passivity. Such a bifurcation would endanger the prospects for Europe 
to master the challenges of increasing global competition in knowledge-intensive products. Clearly, 
extraordinary efforts will be required from EU policy makers to tackle this challenge.  

In general, therefore, it is high-qualified knowledge workers who tend to benefit most from the 
implementation of NWEs (and new forms of work organisation in general). But this group also faces a 
sizeable challenge which may affect the long-term sustainability of their working arrangements: the 
key term here is work-life balance. Flexible work organisation and the abolishment of traditional 
boundaries between work and private life offer many opportunities – e.g. in terms of overcoming 
outdated gender roles – but they also pose the risk that work pressures creeping into the private 
sphere will have a negative long-term effect on people’s perception of stress and, by implication, 
health. More research into means how work/family-balance can be improved is needed, including the 
development of policy frameworks which guide organisational practice in directions which are in line 
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with policy goals. This is an area where benchmarking and exchange of experience have much to 
contribute, as there is clear evidence for substantial differences in Europe regarding the ability and 
willingness of workers to pro-actively manage the interface between their private and working lifes.  

In an area of change, one of the most relevant human resources is the ability to cope. This relates, for 
example, to the ability to cope with mental strain by means of making best use of available 
organisational, social and personal resources. It is the role of policy to support individuals and 
organisations in developing, providing and accessing such resources. In this context, of utmost 
importance for policy-making in the area is the full establishment of lifelong learning as an element of 
adult life. Another key policy area is to support the development of structures which, in exchange for 
high flexibility, give workers strong social security (Malone 2004). Whereas today’s economic 
imperatives seem to demand constant change and adaptability from people, a clear finding from 
happiness research is that human beings require minimum levels of stability (predictability) in order to 
feel secure, i.e. for subjective well-being. Although a number of researchers and policy-makers have 
made proposals in this respect, it appears that there is still a long way to go to prepare society and the 
regulatory system for the upcoming changes.  

Another challenge is exclusion resulting from geographical disadvantage. If this is to be prevented, 
advanced technologies have to be made available to peripheral and structurally disadvantaged 
regions in ways and on terms which are decided by the residents of those regions themselves. Even 
more importantly, the absorptive capacity of rural and peripheral regions needs to be developed in 
order to allow them to exploit the potential of ICTs to undo traditional disadvantages of remoteness – 
which is considerable.  

In addition, the demographic challenge posed by the ageing European workforce calls for early action 
strategies which are tailored to the specific situation of each Member State, but also take account of 
Europe as a community of countries. While policy strives to increase the attractiveness of employment 
for older citizens, R&D needs to improve the suitability of workplaces (including their technical 
infrastructure) for persons of older age. All developments in the area of NWE need to be assessed 
according to their impacts on older workers and their ability to fully participate in work organisation 
developments.  

From the viewpoint of organisations, a most interesting finding from research is the existence of a 
paradox of NWE suitability: Virtual teams and virtual collaboration provide the highest potential 
benefits (in terms of ability to innovate, time to market, time to action, productivity) in areas which are 
characterised by high task complexity and high degrees of specialisation, because it is here where 
skill scarcity is most pronounced and where, therefore, the ability to combine skills regardless of the 
traditional constraints of time, space, and contractual bonds promised the highest returns. However, 
areas with high task complexity are also those which are, in general, least suited for virtual 
collaboration because these make effective team leadership and management more difficult, and 
more expensive. This is because of their requirements in terms of temporal distribution (synchronous 
rather than asynchronous), spanning of boundaries (the less the better), lifecycle (the more stable the 
personal relationships the better) and member roles (multiple and flexible rather than stable and 
singular). A larger number and greater variety of interdependencies, enabled by virtual collaboration, 
“brings benefits, such as increased flexibility and shared resources, but they also imply costs, as 
interdependencies must be formed, nurtured and presumably destroyed and replaced with new 
relationships over time” (DeSanctis et al. 1999: 99). 

The capability of today’s technologies for collaborative work are still severely limited when it comes to 
the reproduction of those features of communication which are of most importance for the creation of 
social capital. A key element of social capital in work settings is trust. More progress is badly needed 
in setting up techno-social systems which support the creation of social capital in virtual collaboration 
settings. Organisations, regions and countries will need to find innovative ways how to deal with this 
paradox in order to stay competitive in the global marketplace. 

With regard to the relative benefits of different types of NWEs from the viewpoint of a national society, 
Figure 23 presents a number of hypotheses. It is based on Figure 11 on page 26. Firstly, the figure 
argues that NWEs which are in the upper half of the matrix are more likely to be affected by cost 
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pressures associated with job relocations to low wage regions, and/or with job losses due to 
automation (cp. OECD 2006). From the point of view of EU policy-makers and society at large, such 
NWEs prove problematic – although their implementation might be necessary to maintain 
competitiveness (and, by implication, jobs) in other parts of the economy. To the extent that such 
NWEs are being implemented in a region or country, policy needs to focus on tackling structural 
imbalances on the labour market, for example by keeping low the regulatory burden put on the 
remaining employers of low-skilled jobs. It also has to provide effective initiatives and instruments to 
get those who lose their jobs back into work as soon as possible. Strengthening employability, for 
instance by fostering lifelong learning for all, must be top of the agenda if social problems are to be 
avoided. 

There is less ambiguity with respect to implementation of NWEs which are human-centred, and which 
focus on making optimal use of the tacit knowledge embedded in human capital and the ability of 
people for creativity and self-motivation (cp. Florida 2002). These NWE applications are to be found in 
the lower part of the figure. The most pressing challenge to European policy-making in this area 
concerns the avoidance of skills mismatches and skill gaps. There is a strong demand to raise levels 
of educational attainment throughout the EU. In addition, the supply and use of lifelong learning offers 
needs to be stepped up. The latter is of particular importance when it comes to the “softer” skills which 
are vital for collaborative working and operating in networks which cross organisational and cultural 
borders. 

Figure 23: Matrix for describing NWEs according to organisational structure and knowledge/skill 
requirements 
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Types of work organisation which depend on a large share of transactions taking place on the open 
market (right hand side) differ from those where work is mainly organised inside of companies (left 
hand side). The former case includes, for example, companies that rely on networks of self-employed 
subcontractors rather than permanent staff. Because of the increases in adaptability and productivity 
which can sometimes be achieved with such flexible, market-based types of organisations, EU 
Member States are well advised to assess whether regulatory barriers on the labour market are 
hindering their development. In addition, it is necessary to increase the transparency on open markets 
for labour – e.g. through more use of “virtual labour markets” (Gareis & Mentrup 2001; Becher et al. 
2005). From the viewpoint of the “eLancers” which work in electronically mediated network-type 
organisations, more efforts are necessary to set up systems which provide social support to 
freelancers and other workers with non-traditional career paths.  
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The statement is often made that in all advanced capitalist economies “virtual organisations” would 
gradually become the dominant model for organising work. This notion is not backed up by evidence, 
though (Gareis 2001). There are also alternative developments taking place. In many cases, 
companies are achieving high flexibility and adaptability on the basis of existing, formal, often long-
term employment relationships (Malone 2004). NWEs play an important role in this process. If NWEs 
involve transactions being organised inside of organisations, flexibility of labour deployment inside of 
companies must be improved. This can happen, for example, by means of moving towards the 
learning organisation based on continuous learning and effective knowledge management. In many 
EU Member States, regulatory barriers keep companies from exploiting human-centric types of flexible 
work organisation. More progress is needed in order to increase adaptability of workforces without 
endangering job quality or the bargaining power of employees. 
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