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Abstract: Notwithstanding its positive characteristics and enormous potential, IT has become a 
difficult challenge for researchers and managers. In 1987, Nobel Prize Laureate, Robert Solow 
remarked that computers appeared everywhere except in the productivity statistics. The shift from a 
manufacturing-based society to an information-based society became one of the reasons for the 
revision of the dilemma between IT-use and individual productivity. In an information-intensive 
environment it becomes increasingly difficult for managers to control the production process, a 
consequence of a lack of scientific-based approaches in the measurement of information worker 
productivity. Moreover, the impact of IT-use on productivity of individuals employed in information-
intensive occupations is little understood and rarely modelled. Current studies on information worker 
productivity have succeeded to uncover some new patterns regarding information worker productivity 
and IT-use. A critical evaluation of these studies with regard to its strengths and limitations reveals 
some important challenges, which in turn lay a foundation for the herein proposed empirical study that 
aims to advance further understanding of the underlying mechanisms of information worker 
productivity and IT-use in terms of four information handling functions - generation, transfer, storage 
and transformation. The proposed study aims also to add to the growing body of understanding both 
intra- and inter-project multitasking practices and their impact on individual productivity. A better 
understanding of how IT-use can contribute to business value and what productivity benefits IT-use 
can provide the information worker is presented in this study from the perspective of both a 
descriptive and normative research approaches, which is applied through a set of case studies, 
quantitative surveys and experiments. The principal product of the research will be an inventory of a 
set of patterns of IT-use for the improvement of information worker productivity at the individual level 
based on intermediate business-process metrics of precise information worker’s workflow with 
interaction to IT-use.  
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1. Theoretical background 

The structure of the workforce has been changing significantly due to the entry of the economy into 
the information age. Whereas the category of manual workers used to be predominant just a few 
decades ago (D’Agostino, Serafini, and Ward-Warmedinger, 2006), now the services sector, 
particularly the sector of information services, occupies a dominant position (Wolff, 2005; Karmarkar 
and Apte, 2007). According to the latest labour statistics data from the International Labour 
Organization, information workers account for as much as half of the labour force in developed 
countries: 53% in Sweden, 54% in Denmark, 58% in Switzerland and 56% in Canada and Australia 
(ILO, 2012), to mention just a few. Moreover, this category of workers, unlike others, presents 
sustainable growth (Castells, 2011). Since information workers are technology dependent actors, 
current companies provide them with different, sometimes numerous, computer tools expecting that 
this will enable their performance to increase. 
 
The emergence of powerful computer devices and continuous connection to the Internet has forced 
communication networks to grow much faster. Social network theoretical prerequisites became a 
framework for a new scientific direction on the individual productivity in an information-intensive 
environment (Aral and Van Alstyne, 2007; 2011; Aral, Brynjolfsson and Van Alstyne, 2006; 2011; 
Bulkley and Van Alstyne, 2007; Gandal King and Van Alstyne, 2009; Wu et al., 2008; 2009; Wu, 
2012). These studies mostly address social network properties such as network positions, ties 
strength, the presence of structural holes with interaction to other theoretical streams which 
characterize the information processing capability of the organization, technology acceptance, task-
technology fit (Aral, Brynjolfsson and Van Alstyne, 2006; 2011), information content and bandwidth of 
structural holes (Aral and Van Alsyne, 2007; 2011), capabilities of communication media to process 
rich information (Wu et al., 2008), human capital attributes and status in social contacts (Wu et al., 
2009) and ties characteristics (Wu, 2012). For example, the study by Aral, Brynjolfsson and Van 
Alstyne (2006; 2011) addresses the impact of IT-use on individual productivity from the perspectives 
of e-mail communication network diversity (Burt, 1992), betweenness centrality (Freeman, 1979), the 
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dependence between organization information processing fit (Galbraith, 1973; Premkumar, 
Ramamurthy and Saunders, 2005), task-technology fit (Goodhue and Thompson, 1995) and 
individual attributes in terms of skills on the use of the particular computer tools. 
 
The reviewed studies present evidence on (i) what constitutes an effective communication network 
both from e-mail and verbal communication perspectives, (ii) how the relationships between actors 
create performance benefits and (iii) how position and status in network affect individual performance. 
Several managerial implications of the obtained results can be derived from these studies. There is a 
good comparison of social network analysis as “X rays” for the assessing of interrelationships 
between actors (Cross, Parker and Sasson, 2003) through which managers can identify specific 
patterns of collaboration between employees to improve their performance. At the same time, 
knowing which actors are important in facilitating information flows and which ones are peripheral 
actors which are removed from everyday operations allows one to optimize communication structure, 
to organize effective collaboration, to enhance economic outcomes and react timely when the so-
called broker leaves the company. An actor position and status in the organization makes an impact 
on the accessibility of this actor which can slow down the work of the whole organization when the 
important decisions must be taken immediately. Moreover, the results on the physical proximity and 
verbal communication network (Wu et al., 2008) may have some implications on co-allocation of 
individuals in the company. 
 
The aforementioned studies improve our understanding on how positions in social networks are 
related to individual performance and how information workers create value through information 
transfer processes by means of IT-use and verbal communication. Overall, the following empirical 
insights have been identified with regard to IT-use and information worker productivity: 
• The obtained results demonstrate that social network theories are consistent in an electronic 
communication environment. A favourable position in electronic communication networks indeed 
positively influences productivity of information workers. 
• In order to investigate the relationship between information flows and individual productivity, 
different metrics from social network analysis have been applied. The research shows that the 
production process mechanism in an information-intensive environment can be constructed based on 
intermediate business process metrics and proxy measures of individual performance. 
 
Overall, a new stream of research on the communication aspect of information work improves our 
understanding on how positions in social networks are related to individual performance and how 
information workers create value through information transfer processes by means of IT-use and 
verbal communication. However, several questions remain to be resolved. For example, how 
generalizable may these results be? Could the findings from such types of research be applied to 
other types of information workers and different systems? Although previous research investigations 
provide some insight into the relationship between IT-use and individual performance, there is a need 
for continued research on other not less important aspects of information work. For example, there is 
an uncertainty as to what would happen when information workers do not need to interact with 
colleagues during working processes and when the workflow design is presented in a way that does 
not culminate at project completion. All these uncertainties make a detailed consideration of one of 
the first and basic studies in the sphere of information-worker productivity become necessary in order 
to mitigate the existing gap and identify directions for further research. 
 
The first study that described a mechanism for how IT-use affects productivity at the task level, 
conceived in terms of social network theory, was presented in the article “Information, Technology and 
Information Worker Productivity: Task Level Evidence” (Aral, Brynjolfsson and Van Alstyne, 2006). 
That research has won the award for the best paper at the International Conference on Information 
Systems and is a frequently cited paper among the research community. The paper was 
complemented by clear hypothesis statements, enhanced results description, and was presented in 
2011 on the web-page of the MIT Center for Digital Business. The productivity of information workers, 
namely recruiters, was measured at the individual level mainly through the analysis of electronic 
communication networks and IT-use. The results of this study demonstrate that IT-use indeed 
indicates higher levels of information worker productivity. Employees who use databases more often 
also conduct more work simultaneously and generate more revenue for the firm per unit time. 
However, more multitasking is associated with increased project output, but with diminishing marginal 
returns which leads to a trade-off between workload and efficiency. The main conclusion suggests 
that workers who were at the center of their organization’s e-mail flow tended to be more productive 



on average than their less well-connected colleagues. Undoubtedly, this kind of research is highly 
innovative, though provoking, and sheds light on the process of IT value creation and information 
worker productivity. Nevertheless, there are some essential limitations that the herein proposed 
research project aspires to address, thus advancing further our knowledge on information worker 
productivity.  
 
To support the idea that transfer of information is the most valuable activity of information workers, the 
study refers to the Simon’s and Newell’s information processing theory (Simon and Newell; 1964). 
This theory explores human thinking from perspectives of human cognitive psychology in terms of the 
organization of information processes. The main argument of the theory states: “…the elementary 
information processes used by the human brain in thinking are highly similar to a subset of the 
elementary information processes that are incorporated in the instruction codes of present-day 
computers. As a consequence it has been found possible to test information-processing theories of 
human thinking by formulating these theories as computer programs - organizations of the elementary 
information processes and examining the outputs of computers so programmed. The procedure 
assumes no similarity between computer and brain at the "hardware” level, only similarity in their 
capacities for executing and organizing elementary information processes“ (Simon and Newell, 1964: 
282). In detailed consideration of the information processing theory, human behaviour can be 
explained in terms of four core adequate collections of elementary information processing functions: 
memorizing (storage), transfer (retrieving or communication), transformation (codification or 
computation) and generation (creation) of information. Aral, Brynjolfsson and Van Alstyne (2006) do 
not account for all these information processing activities inherent in any information work, which is a 
clear limitation, as understood here; the researchers shows some recognition of all the mentioned 
information processing functions, as they are mentioned yet never measured. 
 
Nevertheless, the researchers support the hypothesis that individuals with an unconstrained and 
diverse communication network are more productive, because of their ability to acquire non-
redundant information through numerous structural holes (Burt, 1992). However, the study’s design 
underestimates the fact that individuals need different amounts of information for different kinds of 
tasks and goals (e.g. Newell and Simon, 1972). One of the arguments of the study is that a 
structurally diverse network provides channels for novel information and positively influences on 
individual performance. However, in a situation where information is novel but of homogeneous 
character, and an individual acquires it frequently from diverse sources, the time needed for 
information handling increases and, consequently, productivity indicators cannot be improved. 
‘Betweenness centrality’ is addressed as an additional indicator of social network theory and one of 
the main drivers of productivity gain (Freeman, 1979). The study emphasizes, therefore, that longer 
path lengths lead to information distortion and loss of accuracy and relevance. Correspondingly, the 
verification of this information consumes time and makes a negative impact on productivity. The study 
accentuates that shorter path lengths reduce information distortion and time spent on its verification. 
They also positively influence productivity. This statement is reasonable; though it also demonstrates 
a one-sided approach. For example, in a situation where contacts on the longer path length offer 
unique and needed information, the time spent on acquiring and treating such information will 
increase. However, such unique information will allow an information worker to save time in case the 
repeated revision of information becomes necessary. 
 
Finally, the reviewed study argues that IT-use increased workers ability to execute more tasks 
simultaneously and that multitasking makes it easier to avoid downtime in working processes and, 
consequently, makes information workers more productive. However, despite the fact that 
multitasking is an unavoidable practice in modern organizations, it is obvious that performing a series 
of tasks in sequence does not require switch time costs between tasks’ execution as is the case with 
multitasking, where switch time from one task to another may be quite noticeable. Moreover, it is 
suggested that multitasking has diminishing marginal productivity returns. This is reasonable, as a 
combination of tasks at a low level enables workers to smooth downtime between projects, but after 
some critical point, one additional task leads to productivity drain that can be simply explained by work 
overload. The results indicate that multitasking levels enable workers to complete more projects and, 
consequently, increases revenue until a certain point. However, the authors emphasize that 
multitasking is strongly correlated with slower completion rate, which means that multitasking 
conversely makes also a negative impact on performance. The design of the study focuses on 
projects execution, not projects’ tasks, which suggests that further research is required to explain how 
exactly the capacity to switch projects and the most important tasks inside the project influences on 



individuals’ performance. Further, the study focused only on inter-project multitasking and not on intra-
project multitasking, which is yet another limitation. 

2. Proposed research questions 

The mainstream of current studies on information worker productivity assumes a descriptive nature, 
i.e. produce knowledge about how the current organizations actually operate in term of the benefits 
and productivity gains from their use of IT. While such descriptive knowledge is crucial for our 
understanding of how organizations actually operate, it also has some inherent limitations, as there is 
an underlying assumption that the studied organizations have knowledge of, and capability to, use IT 
for productivity gains. Previous research, though, shows that this assumption is not always true. For 
example, leading organizations in industries that are more competitive and use IT more widely are 
better at increasing productivity from IT versus organizations that do not fulfil these conditions 
(Melville, Gurbaxani and Kraemer, 2007), which suggests that productivity gains are not a question of 
whether to use IT or not, but about how to use IT. Moreover, investments in IT must be combined with 
other complementary investments in new business strategies, organizational and business changes, 
and internal business processes that make sure that IT tools are used to bring the maximum benefit 
from IT (Brynjolfsson and Saunders, 2010). All this suggests that there may be several ways to 
organize tasks and operations of an organization to benefit from IT-use in terms of productivity, and 
that there may be some way that currently is unknown or not employed in practice. Thus, the overall 
research question that will guide the herein proposed research is: 
 

 What patterns of IT-use by information workers within organizations can contribute to their productivity 
increase? 
 
Next, recent research on the information worker productivity has considered the position of a worker 
in electronic communication networks as the main indicator. One of the key underlying assumptions of 
this research project is that a communication network approach to productivity measurement in an 
information-intensive environment is incomplete and does not reflect organization reality regarding the 
impact of IT-use on individual productivity. The position here is that the complexity of information work 
can be understood better in terms of Newell’s and Simon’s information processing theory (Newell and 
Simon, 1972), specifically, in the clear understanding of how fundamental information-processing 
functions (i.e. transfer, storage, transformation and creation of information) interweave with IT-use 
patterns to enhance individual worker performance. Thus, the research questions that follow here 
take into account that complexity, as follows:  
 

 What patterns of IT-use, with regard to information transfer, can contribute to information worker 
productivity increase? 

 What patterns of IT-use, with regard to information generation, can contribute to information worker 
productivity increase? 

 What patterns of IT-use, with regard to information transformation can contribute to information worker 
productivity increase? 

 What patterns of IT-use, with regard to information storage can contribute to information worker 
productivity increase? 
 
One of the first studies that present empirical evidence on the impact of multitasking as a 
consequence of IT-use on productivity is the above discussed study by Aral, Brynjolfsson and Van 
Alstyne (2006). The main findings of that study state that the relationship between multitasking and 
productivity has an inverted U-shape curve. This implies that, after some point, the addition of more 
tasks leads to productivity loss. In addition, heavy multitaskers complete projects slower. But it is not 
clear how the activity of tasks switching, within the project, influences on individual performance. 
Moreover, there is a lack of knowledge about how IT-use can contribute to multitasking at both inter- 
and intra- project levels. Thus, we have the following next research questions:  
 

 What patterns of IT-use, with regard to inter-project multitasking, can contribute to information worker 
productivity increase? 

 What patterns of IT-use, with regard to intra-project multitasking can contribute to information worker 
productivity increase? 
 



With the appearance of net-enabled assets and fundamental changes in the production process, 
existing production models may not be applicable and further research regarding the functional form 
of IT-based production processes is needed (Nevo, Wade and Cook, 2008). The problem is that there 
is, in general, a lack of knowledge about how information workers create value and the intangible 
nature of output and input elements in the production process, i.e. information, add challenges any 
productivity measurement. Just a few researches with empirical indicators illustrate how information 
from technological means can be measured through intermediate business process metrics and 
contribute to information worker productivity measurement (Aral, Brynjolfsson and Van Alstyne, 2006; 
2011; Aral and Van Alstyne, 2007; Wu et al., 2009). Each of these research results is obtained from 
investigation of a specific organization; hence the ability to generalize results across different kinds of 
organizations is a major question. Thus, the next question is: 
 

 What kinds of metrics on information worker productivity are useful for answering the above given 
research questions? 
 
Information worker productivity is one of the critical problems at the current stage since the category 
of information workers is quite large, expensive and continues to grow (ILO, 2012). Thus, the 
proposed study aims to focus on the search of patterns on how IT-use can make information workers 
more productive, how their productivity can be measured, and explaining how IT-use and practices 
influence information worker productivity. 

3. Research approach proposed 

The research approach proposed here to answer the above stated research questions includes a 
descriptive and a normative focus, and also both qualitative-explorative and quantitative-confirmative 
studies. Further, the proposal is to inquire two information-producing organizations of very different 
kind. The overall research process may be conceived in terms of three key phases: (i) to conduct 
case studies to identify and explore a targeted information producing process; (ii) to conduct volume 
data collection with regards to the identified process and consequent data analysis to identify the 
actual information worker performance, and finally (iii) to design and execute experiments aimed to 
alter the current practices and seek new ways of work that generate higher productivity gains from IT-
use. All this is further detailed below. 
 
Starting with the descriptive-normative focus, it may be noted that the above stated questions assume 
a normative research perspective, rather than a purely descriptive. Bertrand and Fransoo (2002), in 
order to characterize descriptive and normative research in operations management, emphasize that 
descriptive research is primarily based on the analysis of the research object, which leads to better 
understanding of the phenomenon studied. In turn, normative research intends to develop strategies 
and actions, to improve the results available and to find an optimal solution for a specific problem. 
Moreover, while the descriptive research approach aims to find out how things are, the normative 
research approach tries to answer how things could or can be, and thus, intends to modify and 
improve the research object. The main advantage of a combination of descriptive and normative 
research is that it allows the researcher to collect a considerable amount of data and details within the 
research, and to conduct a more in-depth analysis. This implies that this study intends not only to 
gather facts and describe the data about what was being studied, but also to point out how the object 
of the study can be improved. This approach recognizes that IT may be used in different ways and 
thus generate different kinds of benefits. 
 
Thereby, this study will be based on at least two information-intensive organizations, as an empirical 
object, in order to define commonalities and differences in patterns of IT-use and its economic 
benefits to the information worker productivity. The approach for conducting an empirical study of 
information workers activities, how they use IT and how it affects their productivity will begin from in-
depth case studies of information-intensive organizations focusing on various dimensions of 
information work such as work activities, resources and actors, rules and goals, inputs and outputs, 
channels, content of the information and patterns of IT use. Next, the current impact of IT on work 
patterns and resulting indicators and, eventually, applied measures of information worker productivity, 
will be investigated. Through case studies, one at each organizational setting, the generic productivity 
model will be further adapted, developed and customized to the specific situation. The case study 
approach is considered an appropriate approach as it will enable exploration and improve learning 
about the inquired phenomenon. The next step of this research is devoted to the identification of 
current practices for information processing patterns with regard to information worker and IT-use 



productivity. The proposal here is to gather large volumes of data, representing a longer period of 
time, e.g. one year, which characterizes the actual performance of the targeted processes.  
 
Finally, the proposed study aims to design and conduct experiments based on information worker 
production within chosen organizations. For example, in order to explore the relationship between 
multitasking and individual productivity, Bannister and Remenyi (2009) emphasize that the best 
method to understand that relationship should be based on the experiment with appropriate control 
groups. Such an experiment can be carried out in two groups of workers who accomplish similar 
tasks, but one group works in multitasking mode while the second group in a mono-tasking mode. 
Further alternation of the work design could unearth patterns of IT-use that generate higher 
productivity increases than may be measured in current practices. 

4. Concluding remarks 

Although the productivity of information workers is, as explained in the previous sections, a complex 
and not well studied topic, we believe that it is possible to understand and improve the benefits of IT-
use in terms of information worker productivity. As current studies focus only on information transfer 
as the main information-processing function, this study offers to our understanding three additional 
information processing functions. Moreover, previous research improved our understanding of 
information worker productivity in terms of inter-project multitasking (Aral, Brynjolfsson and Van 
Alstyne, 2006; 2011), but not intra-project multitasking. Hence, the proposed study intends to add to 
the growing body of understanding about these practices. In addition, current research on information 
worker productivity have assumed the descriptive research approach, which is investigating mainly 
how IT is currently used to increase productivity. The present study will follow this approach as well. 
However, additionally, experiments will be conducted to discover new patterns of IT-use for the 
improvement of information worker productivity, which predetermine a potential contribution of this 
research. The expected empirical results for the research community are also in shedding light and 
providing an important contribution to the IT productivity paradox dilemma by the use of unique data 
in an information-intensive environment. 
 
The research aims to make a contribution to the resolution of the IT Productivity Paradox discourse 
that is concerned with challenges to identify productivity increases in operations that are conducted 
with the support of IT. From a practical perspective the proposed research intends to substantiate and 
suggest directions for improving ways to organize operations in order to improve benefits from IT-use 
in terms of productivity in an information-intensive environment. At the present time, we wish to 
expose some questions regarding alternative setups for the proposed study and also some questions 
that we would like the reader to help us answer. Firstly, in the conception of an information worker, the 
here proposed study suggests to exchange the currently employed Social Network Theory, in favour 
of Simon’s and Newell’s Information Processing Theory, as mentioned above, to account better for 
the actual complexity of information workers tasks. Such a change would not disregard the remaining 
three information processing functions (generation, storage, transformation), as is the case with the 
social network theory. It will, however, account for information workers in terms of their elementary 
cognitive functions. The question here is whether such a cognitive focus is the most suitable 
approach, or whether a more social theory oriented approach would account better for the reality of 
an information worker. An example of an alternative theoretical fundament may be the linguistic-
grounded Speech-Act Theory (Searle, 1969; Winograd and Flores, 1986), which accounts for human 
nonphysical activities, i.e. those that are conducted with the help of language, hence various forms of 
information. 
 
Secondly, assuming that the Information Processing Theory is adopted for the conception of an 
information worker’s information handling tasks, the question of how to operationalize the 
measurements in the context of an actual industrial process emerges. Thirdly and finally, the 
previously conducted studies of information worker productivity focus typically on operations that are 
organized into distinct projects, where there are evident start and end points and also explicit links to 
some kind of revenue streams. On the other hand, there are numerous industrial information 
producing operations that are organized in terms of processes, and where an individual information 
worker’s activities are not explicitly linked to some kind of revenue performance, such as journa lists. 
The question is thus whether the present study should focus on organizations that operate with 
projects or other operational setups should be targeted as well. 
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