
Association for Information Systems
AIS Electronic Library (AISeL)

Research-in-Progress Papers ECIS 2016 Proceedings

Summer 6-15-2016

COMPLEMENTARITIES OF EFFECTIVE
INDIVIDUAL IT USE: PRELIMINARY
RESULTS
Natallia Pashkevich
Stockholm Business School, npa@sbs.su.se

Darek M. Haftor,
Linnaeus University, darek.haftor@lnu.se

Follow this and additional works at: http://aisel.aisnet.org/ecis2016_rip

This material is brought to you by the ECIS 2016 Proceedings at AIS Electronic Library (AISeL). It has been accepted for inclusion in Research-in-
Progress Papers by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact elibrary@aisnet.org.

Recommended Citation
Pashkevich, Natallia and Haftor,, Darek M., "COMPLEMENTARITIES OF EFFECTIVE INDIVIDUAL IT USE: PRELIMINARY
RESULTS" (2016). Research-in-Progress Papers. Paper 44.
http://aisel.aisnet.org/ecis2016_rip/44

http://aisel.aisnet.org?utm_source=aisel.aisnet.org%2Fecis2016_rip%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2016_rip?utm_source=aisel.aisnet.org%2Fecis2016_rip%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2016?utm_source=aisel.aisnet.org%2Fecis2016_rip%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2016_rip?utm_source=aisel.aisnet.org%2Fecis2016_rip%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2016_rip/44?utm_source=aisel.aisnet.org%2Fecis2016_rip%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:elibrary@aisnet.org%3E


 

 

Twenty-Fourth European Conference on Information Systems (ECIS), İstanbul, Turkey, 2016 

 

COMPLEMENTARITIES OF EFFECTIVE INDIVIDUAL IT 

USE: PRELIMINARY RESULTS 

Research in Progress 

 

Pashkevich, Natallia, Stockholm Business School, Stockholm, Sweden, npa@sbs.su.se 

Haftor, Darek, Linnaeus University, Växjö, Sweden, darek.haftor@lnu.se 

Abstract 

This paper presents preliminary results from an ongoing empirical study that seeks to understand the 

relationship between IT-complementary factors and the individual productivity of information 

workers. Although there is substantial evidence of positive IT complementarity effects on productivity 

at macro-, meso-, and micro-levels of the economy, we still lack knowledge on the configuration of 

these factors at the individual level. To investigate this gap, we have designed a new research model 

of an information worker’s individual productivity when an IT system is used jointly and 

synchronously with both individual and organizational factors. The model is tested in a longitudinal 

field study of sales operations of an international pharmaceutical company with a multi sub-case set-

up. While we continue to collect data, preliminary findings from difference-in-difference analysis are 

presented here and demonstrate that the introduction of a “full” set of IT complementarities has had a 

positive and significant effect on the number of sales calls performed. 

Keywords: IT complementarity, Individual productivity, Sales operations. 

1 Introduction 

Today‟s occupational structure in developed countries is different from a few decades ago. Countries 

were previously dependent on the productivity of a material workforce, but nowadays they 

increasingly rely on the productivity of information workers
1
 (Aral et al., 2006; Hopp et al., 2009). 

Productivity improvement of information workers is a research topic that has been addressed by a 

number of studies (Aral et al., 2006; Aral and Van Alstyne, 2011; Chung and Hossain, 2009; 

Czerwinski et al., 2004; Jain and Kanungo, 2005; Kvassov, 2004; Sundaram et al., 2007; Webster, 

2012; Wu et al., 2009). Although these studies have identified factors that affect individual 

productivity of information workers, the IT-enabled productivity, however, manifests several 

anomalies that require further research. The key focus here is on how IT systems can be deployed and 

used to produce operational productivity gains.  

For example, we can assume the following case. An information-intensive company is faced with a 

challenge to implement and use a new IT system to increase operational productivity of employees. 

Top-level managers are aware that, in order to use a new IT system in a more efficient way, business 

process reengineering and training activities have to be provided to employees. Moreover, it is 

important to reconsider the rewarding strategy and a decision-making structure to enhance motivation 

of employees to use a new IT system in a more efficient way. It is also well known that individuals 

differ in their reaction to organizational and IT-enabled change. Therefore, the question arises: how 

                                                      

1 An information worker is an information-dependent, technology-reliant, educated employee, who uses data and information 

as the main inputs of the job, whose work time is spent engaged in professional tasks, and whose major product of work is 

the distillation of information (Szabo and Dienes, 1998). 
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the use of new IT systems, synchronized with other individual and organizational characteristics, may 

contribute to productivity gains of information workers. 

Complementarity theory, with its recently acquired popularity in organization economics, states that 

changing only one or a few factors at a time in organizational settings may not yield all the benefits 

that are available from a coordinated effort (Brynjolfsson and Milgrom, 2013). While the 

complementarity theory offers a broad perspective on the importance of introducing a “system of 

complements” to increase productivity, we still lack knowledge about IT-complementary factors, 

especially at the individual level (Ennen and Richter, 2010). Particularly, we have little knowledge 

about what individual and organizational factors can be complementary in a situation when a new IT 

system is used by information workers. In this paper, we present a new research model for addressing 

this gap aimed at research operational productivity growth when IT is used, jointly and synchronously 

with both individual and organizational factors. This model is tested in a longitudinal field study of an 

international pharmaceutical company. 

We collected productivity outcome data (number of conducted sales calls and volume of products sold 

per individual) over a period of nine quarters prior to the implementation of a new IT system as a 

benchmark or reference point. We also collected productivity outcome data over a period of seven 

quarters after the implementation of a new IT system. While we continue to collect data, preliminary 

findings demonstrate that the introduction of a “full” set of IT complementarities had a positive and 

significant effect on the number of sales calls performed.  

The remainder of this paper is organized as follows. The next section presents the theoretical 

background underlying our conceptual framework. We then present a conceptual framework for 

effective IT use, which is followed by a description of the research methodology. Following that, a 

summary of preliminary results and a brief discussion are presented. 

2 Theoretical Background 

A complementary relationship exists when a change in the level of one element magnifies the impact 

of another element (Milgrom and Roberts, 1990; 1995). This implies that the overall performance can 

be explained by revealing ties of a complementary interaction system between elements. However, we 

have little knowledge about IT-complementary factors at the individual level. To the best of our 

knowledge, there are only two studies that address IT-complementary factors at this level 

(Table 1).  

 

Table 1. Position map. 

For example, in the first study, different kinds of IT systems (telephone versus “911 system”) used 

together with operational processes (basic versus highly structured) were investigated (Athey and 

Stern, 2002). However, the researchers found it difficult to demonstrate productivity gains from those 

complementary factors. The second study shows that there is a “complementarity effect” in the sense 

that IT use and complex, non-routine tasks performed by information workers do complement each 

other, as it is assumed that some routine tasks are substituted by ITs (Autor et al., 2003). Nonetheless, 

Study 

Variables used 

IT use Operational 

task/process 

Individual 

factors 

Organization  

factors 

Athey and Stern (2002) Yes Yes No No 

Autor et al. (2003) Yes Yes No No 

The present study Yes Yes Yes Yes 
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studies that apply the complementary approach at individual level has not progressed sufficiently due 

to significant challenges in complementarities management and difficulties to demonstrate 

complementary relationships between a limited number of factors (Ennen and Richter, 2010). 

In general, both studies made significant contributions to the importance of task/process level IT 

complementarities. However, they both ignored relevant IT complementarities, including individual 

and organizational factors (Mason and Mitroff, 1973; Yaverbaum, 1988). We address this gap by 

developing and testing a conceptual model where IT use and individual and organizational factors are 

studied jointly. 

3 Research Model 

The proposed model approaches the question of information worker productivity in the following 

manner. Theoretically, we assume the complementarity theory as an underlying theoretical ground 

(Milgrom and Roberts, 1990; 1995). Based on previous empirical studies that have addressed 

individual productivity, we identified various kinds of IT-complementary factors based on Kirton‟s 

adaption-innovation theory (Kirton, 1976; 1994; 2003), literature on the structure of production 

processes (Amabile, 1996; MacCormack et al., 2001; Schonenberg et al., 2008; Weber and Wild, 

2005), and human resource management sources (Ahearne et al., 2005; Baer et al., 2003; Bloom and 

Van Reenen, 2011; Hayes and Allinson, 1997; Ryan and Deci, 2000; Sense, 2007). These studies help 

us specify and motivate the expected patterns of effective IT use. 

The rationale of the proposed research model (Figure 1) may be summarized in the following way. 

The central element of our model is the introduction of a new IT system that supports the execution of 

a work process by an information worker, aimed at productivity. The approach is to black box IT use 

as an aggregate (unit), independent of its content, and to look for contextual configurations of IT use. 

We additionally distinguish between pre-existing (non-supporting) IT systems and new (supporting) 

IT systems. This distinction accounts for a firm‟s reality, where executives make decisions to acquire 

new IT systems either to replace work practices that are conducted without any IT system support or, 

more frequently, to replace work processes that are supported by an existing IT system.  

 

 
Figure 1. General research model of IT-complementary factors at the individual level. 

Furthermore, in order to work and use IT systems in an information-intensive environment, an 

information worker is an obvious yet often ignored factor in individual IT-enabled productivity 

studies. As an information worker is processing information, which is mainly a cognitive feature, we 

account for a key distinction of cognitive styles, namely the spectrum between an adaptor versus an 

innovator (Kirton, 1976). This distinctive feature of an information worker (adaptive versus 

innovative) is motivated by the currently dominating conception of the modern firm, that is, 

individuals with a polarization of cognitive adaptive-innovative styles are required to provide 

organizational stability and competitive advantage (Jablokow and Booth, 2006; Roberts, 2007). 

Any non-trivial information worker does not work in a vacuum, but rather operates within a work 

context that may be understood as the operational or work process. In the research model, we assume a 
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distinction between structured versus flexible operational processes, as previous studies have shown 

that such distinction affects the outcome performance (MacCormack et al., 2001; Weber and Wild, 

2005). We further assume the correspondence fit between the adaptive worker and the structured 

operational process versus the innovative worker and the flexible operational process, respectively 

(Baer et al., 2003).  

The introduction of a new IT system and operational process require training and education to be 

beneficial in relation to its intention (Hayes and Allinson, 1997; Sense, 2007). As training and 

education are cognitive acts, previous studies have shown that the conduct and outcome of training 

and education depend upon the worker‟s cognitive style (Amabile, 1996). In this context, we have 

introduced a distinction between training and education that is provided in a highly structured, pre-

defined, and mandatory manner versus a highly flexible, and optional way. This distinction of training 

and education is therefore matched to the adaptive/innovative cognitive style distinction, where it is 

assumed that the adaptive cognitive style fits structured, predefined, and mandatory training and 

education, while the innovative cognitive style fits flexible and optional training and education. 

Previous studies also demonstrate that worker motivation explains significant amount of work 

performance (Roberts, 2007). Motivation is clearly part of a worker‟s cognition and, based on 

previous studies (Amabile et al., 1996; Baer et al., 2003), it is assumed that the adaptive cognitive 

style and external motivation present a fit versus innovative cognitive style and internal motivation, 

respectively. 

Finally, any non-trivial information work requires non-trivial and frequent decision-making acts 

(Ahearne et al., 2005). Decision-making is a cognitive act, conditioned by the information worker‟s 

cognitive style, meaning that different cognitive styles may have different predispositions for decision-

making. Supported by previous studies, centralization is proposed to fit the adaptive cognitive style 

and decentralization is proposed to fit the innovative cognitive style (Amabile et al., 1996; Sense, 

2007). 

Consequently, the following two hypotheses were formulated: 

H1: Individuals with adaptive cognitive style will generate higher productivity when matched with 

complementarities that include structured operating process, upfront comprehensive mandatory 

training in work technology, exogenous incentives, and centralized decision making, compared to 

other configurations of these factors. 

H2: Individuals with innovative cognitive style will generate higher productivity when matched with 

complementarities that include flexible operating process, combination of minor upfront mandatory 

training with optional on demand training in work technology, endogenous incentives, and 

decentralized decision making, compared to other configurations of these factors. 

However, the assumed factors are compiled from previous independent empirical studies, and are not 

unique to the research presented here. The uniqueness comes rather from the attempt to combine 

factors where they complement each other positively. 

4 Research Design 

This ongoing study is conducted in a Nordic affiliate of a global pharmaceutical company that is 

among the 100 largest life science corporations in the world. The affiliate received the new sales 

support IT system from the mother company‟s head offices, an IT system that is specifically designed 

to facilitate the sales representatives‟ daily work and store necessary information about customers; it 

was introduced at the end of April 2014. Our study investigates four different designs or set-ups 

(configuration of complementarity factors assumed here). The four different design patterns, or IT 

system utilization patterns, were allocated into a four-by-four operational structure of the affiliate 

organization (i.e., with four different products (A, B, C, and D) and four different markets (Denmark – 

DK, Finland – SF, Norway – NO, and Sweden – SE)), in order to neutralize the significance of the 

product as well as the market‟s with regard to their significance on sales performance (see Figure 2). 
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The sixteen units were selected on the basis of a specific product for sales and homogeneity of the 

production process. 

 
Figure 2.  Study design: conceptual set-up. 

Participants in the first group (Design 1) act as a control group and operate in an unchanged mode 

(i.e., the way the whole organization operated prior to the introduction of the new IT system). 

Participants in the second group (Design 2) received the new IT system, yet maintain the same 

operational set-up prior to the change (i.e., as in Design 1). Participants in the third group (Design 3) 

received the new IT system together with a new and specific type of sales process. Unlike the two 

previous designs, Design 3 implies an obligation for sales representatives to follow the operational 

steps in the new process. In the fourth group (Design 4), the “full”, or comprehensive set of IT 

complementarities is assumed, based on the above-formulated hypotheses. Productivity data is 

provided to us every quarter, for each sales representative and for the best performing competing 

company, and also for market average of all companies competing in the same product segment. 

5 Analysis and Preliminary Results 

The outcomes are observed for a number of treatment groups (designs) in the pre-implementation and 

post-implementation periods and we would like to investigate the effect of a treatment on the outcome 

by comparing the average change over time for the treatment group and control group; therefore, a 

difference-in-difference (DID) approach is appropriate for analyzing available data (Angrist and 

Pischke, 2008). We use the number of sales calls (face-to-face meetings) and the number of products 

sold as dependent variables in relation to the duration of time worked by an individual. Since both 

dependent variables include non-integer values, we consider them as continuous. Consequently, we 

estimate all regressions using ordinary least squares regression. Our model specification is as follows: 

Yit=αi + β1Treati + β2Postt + β3Treati * Postt + β4 CONTROLSit + ϵit,  (1) 

where Yit is the dependent variable for treatment group i in quarter t. Our variables of interest, Treati * 

Postt, are represented by a dummy variable that can be described as the interaction between a dummy 

variable that indicates whether individual i is in the control or treatment group (Treati) and a dummy 

variable that indicates whether the observation corresponds to the period after the implementation of 

the new IT system (Postt,). We also include a number of control variables in the analysis (CONTROLS 

it). 

The results are presented in Table 2. For the number of sales calls, we first test the model (Model 1) 

without control variables. We subsequently add a vector of individual demographic variables (Model 

2). The third model, besides demographic variables, includes the year when the product was launched 

on the market and the market mean of sales calls (Model 3). For the analysis of the intervention effect 

on a number of products sold, we use the same logic as for the number of sales calls, yet we include 

the market share. 
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 Calls Sales 

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

Constant 
2.149*** 

(0.050) 

4.996*** 

(0.180) 

-115.943*** 

(21.289) 

588.710*** 

(52.530) 

226.731 

(204.427) 

-134877.01*** 

(25519.190) 

Treat1*Post 
-0.320*** 

(0.110) 

-0.320*** 

(0.099) 

-0.230** 

(0.086) 

45.154 

(115.232) 

45.154 

(112.820) 

36.464 

(110.669) 

Treat2*Post 
-0.345*** 

(0.104) 

-0.345*** 

(0.094) 

-0.222** 

(0.081) 

-35.461 

(108.748) 

-35.461 

(106.472) 

-60.989 

(104.554) 

Treat3*Post 
0.523*** 

(0.101) 

0.523*** 

(0.091) 

0.466*** 

(0.079) 

54.743 

(105.891) 

54.743 

(103.675) 

72.300 

(101.746) 

Marital status  
-0.169** 

(0.039) 

-0.070** 

(0.034) 
 

9.717 

(44.450) 

58.213 

(44.060) 

Education  
-0.115*** 

(0.033) 

-0.145*** 

(0.029) 
 

-206.600*** 

(37.759) 

-221.949*** 

(38.020) 

Experience 

(sales) 
 

-0.027** 

(0.010) 

0.012 

(0.009) 
 

-65.539*** 

(11.189) 

-54.773*** 

(11.131) 

Experience 

(company) 
 

-0.081*** 

(0.015) 

-0.040** 

(0.014) 
 

71.449*** 

(17.163) 

100.334*** 

(17.415) 

Experience 

(industry) 
 

0.038*** 

(0.006) 

0.003 

(0.005) 
 

5.801 

(6.716) 

-7.713 

(6.873) 

KAI  
-0.025*** 

(0.002) 

-0.023*** 

(0.002) 
 

8.132*** 

(1.966) 

11.346*** 

(2.016) 

Year launch   
0.059*** 

(0.011) 
  

67.135*** 

(12.695) 

Market mean   
0.760*** 

(0.043) 
   

Market share      
-16.562*** 

(3.328) 

Country 

dummies 
Included Included Included Included Included Included 

Product 

dummies 
Included Included Included Included Included Included 

Observations 91 91 91 91 91 91 

Adjusted R
2
 0.092 0.255 0.444 0.191 0.225 0.254 

Note: * significant at 10%; ** significant at 5%; *** significant at 1%; standard errors are in parentheses. 

Table 2.  DID results demonstrating the impact of the intervention (treatment) on dependent 

variables, controlling selected covariates. 

As depicted in Table 2, our results show that the number of sales calls for individuals involved in 

Design 4 remains unaffected by individual control variables and statistically significant at 0.523 

(p < 0.001). A year of product launch and market mean made an impact on the DID estimator by 

reducing its value to 0.469 (p < 0.001). This implies that besides operational changes, external forces 

in the market place affect sales calls. However, the external forces did not change the DID estimator 

significantly. These findings lead to the conclusion that the introduction of the new IT system, 

together with a “full” set of complementarities, had a positive and statistically significant effect on the 

number of sales calls compared to the control group (Design 1). In contrast to these findings, the 

number of sales calls in Designs 2 and 3 decreased compare to the control group: -0.320 (p < 0.001) 

and -0.345 (p < 0.001), respectively.  

For the number of products sold, the DID analysis does not show that operational changes have had 

any significant impact, while controlling for demographic and product variables. Previous studies 
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explain this situation by the time lag required for receiving productivity benefits from the introduction 

of a new IT system (Devaraj and Kohli, 2003; Jelinek et al., 2006). Since operational re-configuration 

of IT complementarities increased the number of sales calls, we expect that future data may 

demonstrate a significant impact on operational changes with the introduction of the new IT system on 

product volume sales.  

6 Discussion 

Previous studies on IT-enabled productivity at individual level found it difficult to identify IT 

complementarities (Athey and Stern, 2002; Autor et al. 2003). This was explained by the limited 

number of complementary factors for a synergy fit to emerge (Ennen and Richter, 2010). The present 

study overcomes these limitations by applying the systems approach of the complementarity theory. 

The preliminary results suggest that the “full” set of complementarity factors has a stronger synergetic 

effect on productivity gains from IT system utilization when compared with the designs where the IT 

system alone is used and the situation where the new IT system is used jointly with a new work 

process. If stable, these results would add both to our understanding of information worker 

productivity and to the emerging literature of organizational economics, where new configurations of 

complementarities need to be added. 

Nevertheless, some key limitations can be observed in our study, namely that the IT systems utilized 

are black-boxed and, thus, homogenous with regard to their functionality, usability, and usefulness 

(Davis, 1989); given the four-by-four design of this study, we regard this as reasonable. Secondly, this 

study focuses only on single information worker‟s productivity gain, and disregards both the position 

in a network of workers and the dynamics of the group work; given the nature of the studied 

pharmaceutical sales representatives, who tend to work individually and are occasionally coached by a 

sales manager, we regard this limitation as reasonable. Finally, this study was conducted in the given 

professional context of pharmaceutical sales operations in the Nordic region; if the results remain 

stable and confirm the interplay of complementarity factors, there will be a need to replicate this study 

to confirm the stability of the research model assumed here. 

The proposed research model can be used to further our knowledge of IT complementarities that 

together drive individual productivity of information workers. The formulated research model ensures 

its application to study IT-enabled individual productivity of an information worker. The formulated 

research model can be tested in different information-intensive settings to provide stronger 

generalizability of the obtained results. For example, professions such as journalists, physicians, 

accountants, architects are all information-intensive occupations. Further alternation of the research 

model and work design may reveal new IT-complementary factors that can increase information 

worker productivity.  
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