
 On the Role of Information Overload in IS Success 
  

 Fortieth International Conference on Information Systems, Munich 2019 1 

On the Role of Information Overload in 
Information Systems (IS) Success: Empirical 

Evidence from Decision Support Systems 
Completed Research Paper 

 
Peter G. Roetzel 

University of Stuttgart 
University of Applied Sciences 

Aschaffenburg 
Keplerstr 17, 70714 Stuttgart 

peter.roetzel@bwi.uni-stuttgart.de 
 

Dennis D. Fehrenbacher 
Monash Business School 

Monash University 
900 Dandenong Road 

Caulfield East VIC 3145  
dennis.fehrenbacher@monash.edu  

 

Abstract 

It has been suggested that information overload decreases decision-making performance. This 
study empirically examines the mediating role of information (over-)load on the relationships 
between two system features (deep structure usage and system quality) and managerial 
performance using a mixed-method-approach (survey and interviews). It analyzes the 
relationships with respect to a state-of-the-art decision support system (DSS). Our results indicate 
that information overload adversely affects managerial performance and mediates the influence 
of system quality and deep structure usage on managerial performance. We find that system 
quality is positively related to information overload. Drawing on cognitive load theory, we 
hypothesize and confirm that deep structure usage reduces perceived information overload. 
Additional evidence from interviews further illustrate these results and show that information 
overload can be influenced in counter-intuitive ways by system aspects. Our results have 
important implications for the design of modern information system (IS) landscapes to support 
managerial performance. They draw attention to the importance of information overload as a 
mediating factor in the interrelationship among deep structure usage, system quality and 
managerial performance.  
 
Keywords:  Information Overload; Information Systems Success; Mixed Methods 

Introduction 

Information overload is a decisive factor driving negative “work environments [that] are killing 
productivity, dampening creativity, and making us unhappy” (Dean and Webb, 2011, p. 80; see also 
Edmunds and Morris, 2000). Hence, reducing information overload is one of the major challenges of the 
information age. Losses arising directly or indirectly from information overload are estimated to total $650 
billion (Lohr, 2007). Information overload can be defined as a state in which decision-makers face a level 
of information that is greater than their information processing capacity (Roetzel, 2018; O’Reilly 1980). 
This state inhibits the decision maker’s ability to determine the best possible decision. The literature 
documents many cases of individuals who are adversely affected by the quantity of information they were 
given to process (e.g., Davis and Ganeshan, 2009; Eppler and Mengis, 2004; Grise and Gallupe, 
1999/2000). While an information system (IS) may facilitate greater information flow (potentially leading 
to overload), it also has the potential to help decision makers organize, store, and process information. An 
important aspect of a successful IS its ability to deliver the appropriate of information to assist with the 
decisions at hand. Thus, it is critical for both practitioners and researchers to understand the factors leading 
to information overload and conditions that help to reduce it in order to improve IS success. 
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An IS is successful when it is effective and when it supports the achievement of net benefits (DeLone and 
McLean 1992; DeLone and McLean 2003; Petter, DeLone, and McLean 2008). Based on this 
conceptualization of IS success, we study the influence of information overload on managerial 
performance as a net benefit of IS success.1 Because we expect information overload to have detrimental 
effects on IS success, we examine additional factors with the ultimate purpose of proposing strategies to 
reduce information overload. These factors are system quality and deep structure usage. 

System quality describes the desired characteristics of an IS (DeLone and McLean, 2003). It has been 
viewed as an ideal arena for developing and testing characteristics which increase performance. System 
quality is considered a major factor in IS success (DeLone and McLean, 2003; Goodhue, 1995; Goodhue 
and Thompson, 1995). While research has advanced our understanding of the consequences of different IS 
characteristics for human behavior and performance, significant concerns have been raised associated with 
the positive influence of system quality on IS success. Petter et al. (2008) show that only 9 out of 21 reviewed 
studies actually found a positive association between system quality and IS use and 15 out of 22 found a 
positive association between system quality and net benefits. Weak or inconsistent findings may result from 
limitations common to most prior studies. First, prior research primarily focuses on the direct effect of 
system quality on IS success. Second, system quality-based IS success research has largely ignored evidence 
in regards to information overload. Thus, we examine system quality effects by differentiating between a 
direct effect of system quality on IS success and an indirect effect considering user’s information overload. 
As such, we investigate whether the notion of “more is better” holds for system quality, when information 
overload is relevant. 

We further explore whether deep structure usage can be effective in mitigating information overload, and 
consequently increase managerial performance. Deep structure usage represents the extent of application 
of system features that are related to the core aspects of tasks at hand (DeSanctis and Poole, 1994; Burton-
Jones and Straub, 2006). By drawing on cognitive load theory (for an overview see Roetzel, 2018), we 
propose that deep structure usage can alleviate cognitive information processing demands and may 
therefore serve as a potential strategy for reducing information overload. As such, we extend literature on 
the effective use of information systems and, in part, respond to Burton-Jones and Grange’s (2012, pp. 632) 
call for research on studying effective use of information systems because “very little research has examined 
what effective system usage involves”. We address this by examining what aspects of systems usage can 
effectively mitigate information overload. 

In our paper, we provide theoretical arguments and empirical evidence regarding how information overload 
affects IS success and examine what factors mitigate information overload. Understanding the associations 
of information overload with IS success is important for both practitioners and researchers to design 
effective ISs. Taken together, the analysis of the relationships between system quality, deep structure usage  
and information overload assists in the integration of information overload into the IS success landscape. 

We used a mixed-method-approach and followed a complementary and explanatory approach (Venkatesh 
et al., 2013) using qualitative data to elaborate and help explain our quantitative results. This approach 
follows prior mixed-method studies in information systems (e.g., Hatzakis et al., 2005; Soffer and Hader, 
2007; Bhattacherjee and Premkumar, 2004). First, we conducted a survey in a large organization spanning 
a variety of industries. We targeted management accountants at all levels within this organization. All 
management accountants were responsible for providing information to assist in organizational decision 
making and work with an IS on a daily basis. The specific DSS studied was a customized SAP system with 
the SAP-CO module. All users had the role to continuously process, analyze and deliver information to 
enhance decision making. This setting allowed us to examine the role of information overload with regard 
to IS success. Second, we conducted interviews with experienced implementation consultants to validate 
the findings from the survey and to gain additional insights, in particular, on the somewhat counterintuitive 
finding of a positive relationship between system quality and information load. 

We contribute to the IS literature from a theoretical and practical perspective. First, we relate managerial 
performance to information overload and to IS system quality and show that information overload cannot 
be mitigated by simply increasing the general quality of a DSS. From a theoretical perspective, this finding 

                                                             

1 We define managerial performance as the level of successful achievement in management functions (e.g., planning, 
coordinating, supervising) (Mahoney, Jerdee, and Carroll, 1965). 
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implies that information overload is a valuable dimension in itself for the comprehensive modeling and 
understanding of IS success. Results from the interviews show that high system quality can trigger 
behavioral effects that increase information load. For instance, our results indicate that the characteristic 
‘ease of use’ could lead to more information overload.  This is an important insight for both practitioners 
and researchers, because our results question the assumption that “more” system quality is universally 
better and increases managerial performance and show that information overload needs to be considered 
when trying to improve system effectiveness.  

Second, we propose a strategy for reducing information overload by supporting users to use features of a 
DSS in-depth. According to our results, users who perform tasks applying a variety of structural features of 
a single DSS exhibit less information overload.  This result contributes to the literature on system usage 
(Burton-Jones and Straub, 2006). Burton-Jones and Straub (2006) discuss cognitive absorption, i.e. the 
extent to which a user is absorbed when using a system (Agarwal and Karahanna, 2000), as an aspect of 
system usage. While we do not study cognitive absorption directly, cognitive absorption and cognitive 
overload are aligned in the sense that individuals’ cognitive working capacity is full when they are 
cognitively absorbed by a system as well as when they are cognitively overloaded by a system. Our results 
extend Burton-Jones and Straub’s (2006) argument that cognitive absorption is an important aspect of 
system usage in showing that the way users use system structures influences the extent to which users are 
cognitively loaded or absorbed. 

Literature Overview on Information Overload  

The relationship between information overload and decision-making performance has been studied both 
directly and indirectly. The relationship between the amount of information that individuals receive and 
their decision-making performance takes the form of an inverted U-curve (Schroder, Driver, and Streufert, 
1967). The general consensus is that up to a certain point, the decision-making performance of individuals 
is positively correlated with the amount of information that they receive. Cognitive load theory predicts that 
beyond this point, if further information is provided, information overload occurs and the performance of 
the individuals declines because of limitations in their information acquisition and processing capacity 
within the decision-making process (Eppler and Mengis, 2004; Roetzel, 2018). Studies that examine this 
relationship indirectly predominantly involve the investigation of aggregated vs. disaggregated data as a 
proxy for information overload. Most of prior empirical research is experimental in nature and reveal that 
information overload has negative implications for managers’ decision-making performance (Bawden and 
Robinson, 2009). 

Several studies suggest that the perception of information overload is not related exclusively to the quantity 
of information provided but also to work characteristics (e.g., multitasking, time pressure) or technological 
tools (e.g., groupware technology). Aral, Brynjolfsson, and Van Alstyne (2006) found that beyond a certain 
optimum, more multitasking is associated with declining project completion rates, consistent with the 
inverted U-shaped relationship of cognitive load theory. Kock (2000) showed that the perception of 
information overload is predominantly related to four characteristics: time pressure, poor prioritization, 
amount of information received and multiple demands. Todd and Benbasat (1991) investigated how 
individuals respond to a variety of computer-based decision aids. They showed that individuals adapt their 
strategy selection based on the types of computer-based decision aids that are available in such a way as to 
reduce their effort. Thus, the use of a DSS as a type of decision aid is likely to influence how individuals 
select their search strategies, process information and make decisions.  

A related branch of literature addresses the quantity of information and decision-making strategies. Cook 
(1993) found that information overload influences information search strategies with respect to DSSs. He 
showed that a wider variety of heuristics are used with increasing information overload. This finding is 
consistent with Payne, Bettman, and Johnson (1993)’s notion of an adaptive decision maker such that an 
increase in task complexity corresponds with shifts in information processing strategies. 

Hypothesis Development  

Given prior literature, our first hypothesis predicts a negative effect of information overload on manager’s 
performance. We focus on what occurs when the optimal level of information load is exceeded, primarily 
because modern DSSs are more likely to lead to information overload than underload (e.g., Eppler and 
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Mengis, 2004). We believe that this simplifying assumption is reasonable, as modern DSSs are easily 
capable of supplying large amounts of data that exceed individuals’ processing ability. Consistent with 
cognitive load theory, we formulate the following expectation: 

H1: Information overload decreases managerial performance. 

Most DSS systems offer a variety of structural features to assist with a variety of information processing 
demands, such as information search, reporting, analysis or aggregation. We suggest that the use of these 
structural features likely becomes more important with increasing information quantity because these 
features allow users to adopt different and more variable decision-making and information processing 
strategies. If information users of DSSs use a variety of these structural features, this can help them to cope 
with a larger quantity of information, may reduce their cognitive load and may serve as a strategy to reduce 
information overload. Thus, in response to larger quantity of information a characteristic of effective 
information users may be to adapt their information processing strategies via making extensive use of 
structural features of a DSS. Whether, how and to what extent these structural features are used depends 
in parts on the users of the system and may distinguish users who are more or less effective in coping with 
large quantities of information. 

Individual-level system usage involves a user’s employment of one or several features of a system to perform 
a task (Burton-Jones and Straub, 2006). Thus, the use depends on three components, namely, the 
individual, the system and the task performed. In the short run, the individual is likely the most variable 
component. If we keep the system and task constant, the use depends on the individuals’ behavior to achieve 
high managerial performance and net benefits.  

System use and the effects of such use on important outcomes, such as performance, are widely debated 
questions in the IS literature. However, Burton-Jones and Straub (2006, p. 230) report that “findings at an 
individual level report that system use can increase (…), decrease (…), or have no effect on performance 
(…)”. This mixed evidence is partially attributed to theoretical and diverging conceptualizations of system 
use (Burton-Jones and Straub, 2006). As discussed above, the theoretical lens we use is that of cognitive 
load theory. Individual behavior and cognition are at the core of cognitive load theory. As such, we link IS 
use to managerial performance via information overload. The inverted U-curve in cognitive load theory 
predicts that there is an optimal amount of information that maximizes performance (Roetzel, 2018; 
Schroder, Driver, and Streufert, 1967). We  argue that deep structure usage helps users to deal with larger 
amounts of information, thereby enabling them to build better mental models to handle information, which 
in turn helps individuals to reduce information overload.  

Thus, we predict that deep structure system usage can reduce information overload. It influences the point 
at which users perceive information overload. Users can better cope with the amount of information from 
a system and fewer users should perceive information overload as deeper and more extensive structures of 
DSSs are used for various types of information processing. This leads us to our next hypothesis. We expect 
that deep structure system usage decreases perceived information overload: 

H2: Deep structure system usage decreases users’ information overload. 

Because deep structure usage decreases information overload and information overload decreases 
managerial performance, we consequently expect that deep structure usage can be instrumental in 
increasing managerial performance. As such, we link IS use to managerial performance via the theoretical 
lens of cognitive load theory. Thereby, we are responsive to shortcomings in previous literature that finds 
mixed evidence of the link between IS use and performance, partially because of missing ”theoretical 
grounding” (Burton-Jones and Straub, 2006, p. 228). Formally, we state: 

H3: Deep structure system usage positively influences managerial performance. 

The hypotheses above imply that user behavior with respect to using a system and its structures for 
information processing may change individuals’ abilities to cope with large quantities of information. Of 
course, the DSS is important in addition to the information user. DSSs are regarded as not only a cause of 
information overload but also a solution to the problem. Among their other purposes, DSSs are intended to 
assist information users in processing information to prepare information for decision making. “As the 
amount of information increases, so does the need for filtering processes which help the decision makers 
find that which is most important and useful” (Sauter, 2010, p. 10). This purpose has long been 
acknowledged in research in investigations of the properties that ISs should possess to help information 
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users make decisions and achieve individual impacts. These IS properties are commonly referred to as 
system quality factors (DeLone and McLean, 2003).  

The effect of system quality on information overload is not trivial. On the one hand, given that higher system 
quality leads to more frequent and regular system usage, an increase in system quality may increase 
information load because the regular and intensive use of a system may lead to information overload. 
Modern DSSs draw on databases that contain an immense quantity of information. This information 
abundance may be even more visible in high-quality DSSs, which would increase the tendency toward 
information overload. As ISs “become integrated with more services, users will need help dealing with the 
information and work overload” (Maes, 1994, p. 38). Users may not keep up with the fast technological 
development and may adapt too slowly in their way of interacting with the DSS. The possibility of 
information overload may increase if the DSS provides easily accessible information (system quality is high) 
but the decision maker does not interact efficiently with the DSS. On the other hand, given that enhanced 
system quality dimensions enable an individual to better cope with the amount of information provided, an 
increase in system quality may also decrease individual perceptions of information overload. Thus, we state 
our third (non-directed) hypothesis: 

H4: System quality influences information overload. 

To align our model with that of DeLone and McLean (2003), we also consider the relationships between (1) 
system quality and managerial performance and (2) use and system quality. These relationships correspond 
to the relationships in the IS success model (DeLone and McLean, 2003). We regard these relationships as 
confirmatory hypotheses that demonstrate that our model relates to and builds upon existing models. In 
DeLone and McLean’s model, the relationships are suggested to take the form of feedback loops and to 
occur sequentially. Because we are analyzing cross-sectional data, not longitudinal data, we model the 
relationships not as loops but as relational or directional. The relationships of system quality and (deep 
structure) use with managerial performance are consistent with previous research (Petter, DeLone, and 
McLean, 2008; Jones and Beatty, 2001; Shaiken, 1985; Teo and Wong, 1998). To maintain comparability 
with results from previous studies, we state the following hypotheses deduced from the IS success model: 

H5: System quality positively influences deep structure usage.  

H6: System quality positively influences managerial performance.  

In Figure 1, we present our research model, which is based on the hypotheses we have derived. 

 

Figure 1. Research Model 
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Method 

Sample and Procedures 

We collected our primary data by posting printed questionnaires to 309 managerial accountants in a state-
owned multi-industry company. Because of the statutory provisions for preserving the anonymity and non-
traceability of respondents, we can provide only abstract information about the population from which we 
derived our sample, not information about the actual respondents. We surveyed managerial accountants in 
higher (12.62%), upper-middle (26.86%), and middle (57.92%) management positions. The mean tenure 
for the actual position in management accounting is 3.82 years. Participants work in different business 
divisions that manage education, logistics, material, operations and research and development efforts. After 
one follow-up phone call and two follow-up emails to those who had not responded, 279 surveys were 
returned. Incomplete questionnaires reduced the number of complete and usable responses to 268, yielding 
a response rate of 87.06%. Tests for follow-up response bias did not indicate any differences between the 
first respondents and follow-up respondents.  

The DSS with which all our respondents worked is a customized SAP system with the SAP-CO module. The 
SAP CO module supports decision makers in planning, reporting and monitoring operations of businesses 
(Sharman and Vikas, 2004; SAP, 2015). SAP-CO systems are complex systems with many features (Sprague 
and Watson, 1993; Sauter, 2010; SAP, 2015). They can be described along a variety of characteristics, such 
as: (a) they are used for addressing structured, underspecified problems that managers typically encounter; 
(b) they combine a variety of different models and analytical techniques with the traditional functions of 
data access and retrieval; (c) as a typical component of SAP systems, SAP-CO systems are used in an 
interactive mode; and (d) they aim at increasing flexibility and adaptability to accommodate changes in the 
environment and the user’s own decision-making approach. Although our study was conducted in a public 
institution, our results are likely generalizable to the private sector for two reasons. First, SAP ERP and the 
SAP-CO module is widely used in the private sector worldwide for creating and analyzing information 
(Pang, Dharmasthira, Eschinger, Motoyoshi, and Brant, 2013); it is considered one of the leading solutions 
for the business needs of a wide range of organizations. Second, our survey did not include any questions 
that pertained specifically to the public sector. Thus, we expect that the respondents’ behavior with regard 
to the system itself, information overload and managerial performance is also likely to be encountered in 
other contexts.  

Measures 

For our survey, we used a five-point Likert scale ranging from ‘strongly disagree’ (1) to ‘strongly agree’ (5). 
A list of all measures is provided in Table 1. We applied confirmatory factor analysis (CFA) and composite 
reliability tests to test the reliability and validity of these measures. To prevent forced answers or guessing, 
we included a ‘no opinion’ option to give respondents the opportunity not to answer questions. Previous 
research has argued that personal factors, such as age, experience and skill level, might influence 
information overload (Davis and Ganeshan, 2009; Hiltz and Turoff, 1985). We observed no significant 
differences in the level of information load based on age, career level, or tenure. 

To avoid common-method bias (CMB), the most frequently discussed source of potential error in such 
surveys (Spector, 2006), we applied several procedures recommended in the relevant literature (Podsakoff, 
MacKenzie, and Podsakoff, 2012). We turned the scale poles for some variables diametrically. We separated 
the measurements of the dependent and independent variables and counterbalanced the orders of the 
measurements of the dependent and independent variables. We used neutral wording and allowed the 
participants to respond anonymously to minimize socially expected behavior. This was particularly 
important given that the participants were asked to report on sensitive issues, such as performance levels. 
We tested for non-response bias and found no statistically significant differences in a comparison of the 
mean scores between the early and late responses. Furthermore, we applied the unmeasured latent marker 
construct (ULMC) technique to check for CMB (Chin, Thatcher, and Wright 2012). Variance of the 
indicators is 0.862, while the average method based variance is 0.014. We calculate the ratio of substantive 
variance to method variance and the result is about 67:1. We find that most method factor loadings are not 
significant. Following Chin et al. (2003), these findings indicate that the method is unlikely to be a serious 
concern for our study. 
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System Quality 

We measured system quality as a perceptual variable. Evaluating an IS from a subjective perspective is often 
regarded as the most useful and straightforward approach (Goodhue, 1995). Therefore, we used the widely 
validated model of Doll and Torkadzeh (1988) and Doll, Xia, and Torkadzeh (1994), which is often used to 
measure system quality in IS success models (Petter, DeLone, and McLean, 2008). This model has been 
successfully applied to various systems, including Enterprise Resource Planning (ERP) (Somers, Nelson, 
and Karimi, 2003).  

Deep structure usage 

We capture IS use as a multi-dimensional variable that describes the depth of an IS’s use. ‘Use’ appears as 
a focal variable in the literature on technology adoption (Venkatesh, Morris, Davis, and Davis, 2003) and 
is regarded as a direct pre-determinant of IS success (DeLone and McLean, 2003). Our intent is to examine 
whether use of a DSS is associated with information overload. For that purpose, we chose to use the five-
item measurement ‘deep structure usage’ developed by Burton-Jones and Straub (2006). It captures the 
extent to which features in the system are used for various information processing demands. The 
instrument allows us to examine how individuals use an IS for different task aspects, such as analysis, 
comparison, contrasting, assumption testing or calculation. Burton-Jones and Straub’s (2006) context is 
similar to ours with respect to the accounting setting. Thus, we expect that this measurement exhibits a 
good fit with regards to our context, system and task aspects.   

Information Overload 

Previous studies have used predominantly experimental designs to analyze information overload (for a 
review of lab experiments in IS (Roetzel, 2018). Our instrument prompts questions on the frequency of 
information overload with respect to decision making, efficiency of use, job requirements and unsolicited 
information adapted from O’Reilly (1980). 

Managerial Performance 

We capture managerial performance as a proxy for IS success. As such, we follow the IS success model 
according to which an IS successful when it is effective and when it supports the achievement of net benefits 
(DeLone and McLean; 1992, DeLone and McLean, 2003; Petter, DeLone, and McLean, 2008). Net benefits 
capture the extent to which an IS contributes to the success of individuals, organizations or industries. 
Because net benefits can take many forms, a variety of measures are available for measuring net benefits. 
Petter, DeLone, and McLean (2008 p. 242) note: “There are an abundance of methods to measure net 
benefits at both the individual and organizational level of analysis.” We perform our analysis at the 
individual level, i.e., at the management accountant level. As such, our concern is whether and under what 
conditions individuals working with the SAP-CO system achieve individual impacts, and we measure this 
via the managerial performance measure. Thus, our measure is consistent with Petter, DeLone, and McLean 
(2008)’s suggestion that net benefits can be measured via individual productivity.  

We used the scale developed by Mahoney, Jerdee, and Carroll (1965). Several studies have analyzed and 
validated the usefulness of self-reported measures of performance (Sedera and Gable, 2004). Furthermore, 
previous research has provided evidence that self-reported performance measures are less prone to bias 
than are supervisor and are correlated with both the subjective ratings of subordinate performance 
provided by superiors and objective measures of subordinate performance (Venkatraman and Ramanujam, 
1987). 

Results 

Table 1 shows the descriptive statistics of our measurement items. We evaluated the validity of the construct 
by conducting a CFA on the survey data (Bentler and Chou, 1987). We used CFA because it is appropriate 
when using constructs from previous literature (Hair, Black, Babin, and Anderson 2014) and because it 
tests the unidimensionality of a construct (Segars and Grover, 1993; Segars, 1997). Table 2 shows that 
validity conditions are fulfilled for all constructs.  
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Table 1. Summary Statistics 

Construct Item Mean S.D. Definition 

System 
Quality 
(SYSQ) 

SYS
Q1 

3.746 0.814 Are you satisfied with the accuracy of the system? 

SYS
Q2 

3.843 0.959 Do you think the output is presented in a useful and clear format? 

SYS
Q3 

3.791 0.960 Is the system easy to use? 

SYS
Q4 

3.351 1.048 Do you obtain the information you need in time? 

SYS
Q5 

3.552 0.941 Does the information content meet your needs? 

Information 
Overload (IO) 

IO1 3.746 0.969 
In a typical workweek, approximately how often do you have more than the amount of 
information you could consistently handle for making the best possible work-related 
decision? (1 = not at all often, 5 = very often) 

IO2 3.668 0.915 
Sometimes at work you may receive more information than you can efficiently use. How 
often during a week would you say that this excess of information arises? (1 = not at all 
often, 5 = very often,) 

IO3 3.552 1.057 
Is the total amount of information you receive in a typical workweek enough to meet the 
information requirements of your job? (1= not enough at all, 5 = too much) 

IO4 3.593 1.014 Does SAP-CO increase the amount of unsolicited information you receive? 

 
Question: Please indicate your individual performance regarding the following management functions (scale from 1 
= very low to 5 = very high) 

Managerial 
Performance 
(MP) 

MP1 4.228 0.977 
Planning: determining goals, policies, and courses of action such as work scheduling, 
budgeting, and programming 

MP2 4.015 1.088 
Investigating: collecting and preparing information, usually in the form of records, reports, 
and accounts (measuring output, record-keeping, and job analysis) 

MP3 3.821 1.076 
Coordinating: exchanging information with people in the organization other than your 
subordinates to relate and adjust procedures, policies, and programs 

MP4 4.060 1.076 
Evaluating: assessment and appraisal of proposals or of reported/observed performance 
(e.g., employee appraisals, judging financial performance, and product inspection) 

MP5 3.616 1.167 Supervising: directing, leading, and developing your subordinates 

MP6 3.966 1.040 
Staffing: maintaining the work force of your responsibility area (e.g., selecting and promoting 
your subordinates) 

MP7 3.974 0.946 
Negotiating: purchasing, selling, or contracting in relation to products or services (e.g., 
contracting suppliers, collective bargaining) 

MP8 3.899 0.921 
Representing: advancing the general interests of my organization through speeches, 
consultations, or contacts with individuals or groups outside the company. 

MP9 4.116 0.997 Overall, how do you rate your performance? 

Deep 
structure 
usage 
(USE) 

USE1 3.929 1.098 When I was using SAP-CO, I did not use features that would help me analyze my data. (R) 

USE2 3.608 1.122 
When I was using SAP-CO, I used features that helped me compare and contrast aspects 
of the data. 

USE3 3.929 1.087 
When I was using SAP-CO, I used features that helped me test different assumptions in the 
data. 

USE4 3.847 1.185 
When I was using SAP-CO, I used features that helped me derive insightful conclusions 
from the data. 

USE5 3.437 1.245 
When I was using SAP-CO, I used features that helped me perform calculations on my 
data. 

N = 268, Scale: 1: Strongly disagree, 2: Disagree, 3: Neither agree nor disagree, 4: Agree, 5: Strongly agree (if not stated otherwise) 

 

To evaluate the overall fit of our research model, we used the CFA results to estimate a structural equation 
model (SEM) (Figure 2). The goodness-of-fit assessment revealed a good fit to the data (χ2/df = 2.569, 
GFI=0.924, NFI = 0.932, CFI = 0.957, RMSEA = 0.079) (Hair, Black, Babin, and Anderson 2014). This 
supports the general rationale of our research model. Because information load is not regarded as a separate 
construct in the IS success model, we also estimated an SEM without information overload to check the 
validity of the IS success model of DeLone and McLean (2003) for our sample. This model obtains a good 
fit to the data (χ2/df = 2.267, GFI = 0.927, NFI = 0.930, CFI = 0.950, RMSEA = 0.088). Our results indicate 
that the single path coefficients of this IS success model are significant, though with less explanatory power. 
This finding indicates that information load can be valuable in modeling the realities more closely.  
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Because a covariance SEM model focuses on the overall fit of the model to the data and less on the individual 
relationships, we evaluate the hypothesized individual relationships including the resulting indirect and 
total effects subsequently. We find significant support for H1 (Figure 2) and the proposed negative 
relationship between information overload (IO) and managerial performance (MP). H2 is supported: deep 
structure usage (USE) has a significant negative influence on information overload (USE->IO: β = -0.117, p 
< 0.05). Furthermore, USE on MP is positive and significant, which supports H3. System quality (SYSQ) is 
significantly correlated with IO, which supports H4. The path coefficient indicates a positive relationship 
between SYSQ and IO. The hypotheses (H5 & H6) are also supported by our tests. We find a significant 
relationship between deep structure usage and system quality, which supports H5. SYSQ has a significant 
positive influence on managerial performance, which supports H6.  

 

Table 2. Validity and Reliability Measures and Correlation Coefficients 

  AVE MSV ASV CR SYSQ USE IO MP 

SYSQ 0.501 0.757 0.305 0.743 0.708 
   

USE 0.754 0.185 0.092 0.902 0.263*** 0.868 
  

IO 0.703 0.757 0.421 0.876 0.522*** 0.098** 0.838 
 

MP 0.676 0.504 0.477 0.960 0.244*** 0.272*** -0.491*** 0.822 

AVE: average variance extracted (square root of AVE is presented in bold in the diagonal), MSV: maximum shared squared 
variance, ASV: average shared squared variance, CR: composite reliability. Level of Significance: **: p < 0.05; ***: p < 0.01. 

 

The research model we proposed via developing our hypotheses (Figure 2) contains interesting mediation 
relationships. We explore these mediations for the relationships of deep structure usage on managerial 
performance as well as system quality on managerial performance in more detail. The indirect effect of deep 
structure usage on managerial performance through information overload (USE -> IO -> MP) is positive 
and significant (p < 0.05). Because the direct effect is positive and significant (p < 0.01), a complementary 
mediation exists (Zhao, Lynch, and Cheng, 2010). The standardized total effect of deep structure usage on 
managerial performance is positive and significant (p < 0.01). The indirect effect of the relationship 
between system quality and managerial performance through information overload is negative and 
significant (p < 0.05). Because the direct effect is positive and significant, a competitive mediation exists 
(Zhao, Lynch, and Cheng, 2010). The standardized total effect of system quality on managerial performance 
is positive and significant (p < 0.05).  

 

Levels of Significance: *: p < 0.10; **: p < 0.05; ***: p < 0.01 

Figure 2. Results of the Structural Equation Model 
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Overall, whereas the indirect effect originating from deep structure usage works in the same direction as 
the direct effect of deep structure usage on managerial performance, the indirect effect originating from 
system quality partially offsets the direct effect of system quality on managerial performance. To triangulate 
our results from the quantitative analysis with more granular insights from practitioners we conducted 
interviews (see following section). Because of the somewhat counterintuitive finding of a negative 
relationship between system quality and information load in our quantitative analysis, we focused on this 
relationship and its relation to managerial performance. 

Qualitative Data and Results 

Research Method 

To triangulate and complement our results from the quantitative analysis with more granular insights from 
practitioners we conducted interviews (Venkatesh et al. 2013). Because of the somewhat counterintuitive 
finding of a negative relationship between system quality and information load in our quantitative analysis, 
we focused on this relationship and its relation to managerial performance. 

Interviewees were selected on the basis of similarity to those in the sample of the survey. While we could 
not obtain interviewees from the organization of the survey, because of data protection regulation in the 
organization, the majority of interviewees possessed an industry expertise in the public sector and expertise 
with the CO (management accounting) and FI (financial accounting) SAP modules.  In total, eighteen (18) 
SAP consultants of one of the “Big Four” firms with an average consulting experience of 6.97 years  (S.D. = 
3.90) years took part in the interviews (77.8% male). One (1) interviewee was a Director, one (1) a Senior 
Manager, four (4) were Managers, eight (8) Senior Consultants, two (2) Consultants and two (2) Business 
Analysts.  

We conducted semi-structured interviews employing the critical incident technique (Flanagan 1954). The 
critical incident technique involves asking interviewees to imagine a situation in the past where they faced 
a particular phenomenon. We asked interviewees to imagine a recent situation in which they faced issues 
with high / low cognitive load and high / low system quality. We also showed the interviewees our model 
and asked them to critique and evaluate it. We encouraged interviewees to give elaborate answers and 
illustrate their answers with examples. We also asked them to mention any other issue interviewees thought 
were relevant and which had not been addressed.  

To limit biases during the interviews we undertook the following steps. First, to eliminate a leading bias we 
avoided using the construct names used in our model (see Figure 2) during half of the interviews. During 
the other half of the interviews, we chose to use the construct names. Second, to avoid that positive and 
negative issues systematically bias each other, half of the participants were first asked to imagine a recent 
situation in the past where they experienced low cognitive load and afterwards another situation where they 
faced issues high cognitive load. The other half of the participants were first asked to imagine a situation in 
the past where they experienced high cognitive load and afterwards another situation where the faced issues 
with low cognitive load.  Third, in order to avoid imposing causal relationships on the interviewees, we also 
alternated the sequence with respect to first asking about cognitive load vs. asking about system quality. 

The interviews lasted between 31 and 49 minutes. One researcher of the research team conducted the 
interviews and recorded the interviews. We a adopted a positivist approach to analyze interview statements 
(Sarker et al., 2018a; Sarker et al., 2018b; Dubé and Paré, 2003). We prescribed the interviews using 
MaxQDA and present key interview statements below to demonstrate our deductions derived from the 
interviews.   

Interview Results: Information Load - a Central but Neglected Issue 

When being presented with the research model in the interview (Fig. 2), all interviewees tended to agree 
with the associations in the model. They suggested that information load is a central challenge in their work.  
For instance, a Senior Consultant (Compliance Finance #2) contended: “In essence, information load is the 
reason why we deal with compliance and access management. […] We now have so much data in the 
system. There is a lot of staff that could access the data. And that [access] we have to protect. With too 
much data, staff, of course, makes errors.” (Senior Consultant, Compliance Finance #2).  
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Several interviewees noted that the issue of information overload in particular pertains to cross-sectional 
functions such as accounting and reporting: “In the FI/CO area you can notice that there is information 
overload. Simply by looking at the number of KPIs that are reported and the complexity of the 
relationships.” (Business Analyst, FI/CO #7). “SAP for standard processes is IO-free. You find that issue 
in cross-departmental functions (Controlling, Accounting).” (Senior Consultant, SAP GRC Access Control 
Automotive #9). Interviewed consultants agree on the observation, that they observe information 
overload in their consultancy primarily among cross-departmental functions: “especially the number 
crunchers, i.e. Finance, Controlling, Logistics” (Senior Consultant, Risk Advisory Life Sciences #13). 

The Senior Consultant, Compliance Finance (#2) further elaborated that information overload is the 
fundamental reason for process redesign effort: “Because of information overload, we now have to re-
design processes.” (Senior Consultant, Compliance Finance #2). In a similar vein a Manager contended: “If 
you want to complete anything at work during the day, you need access rights; [access rights] can lead 
to information overload, yes. But as I said, if it [the access and compliance management] is well thought 
through, you can prevent information overload.” (Manager, IT Security #3).  

While information load is a central issue, it is not a top management priority. Some interviewees stated that 
management would not fund projects with the primary cause of reducing information load. A reason that 
was given is that information load is limited in its measurability: “Information overload is on no one’s 
radar – I thought I was on my own with the problem.” (Senior Consultant, Access Management 
Automotive #6) “You cannot measure information overload. What you cannot measure, is not useful for 
the executives.” (Senior Consultant, Access Management #9).  

Overall, the notions of this research that there is a need to understand the role of information overload in 
IS success better and that information overload is a central construct for IS success are supported. A better 
understanding of information overload and its role for managerial performance may help practitioners to 
build business cases to work on projects focusing on information load.    

Interview Results: Relationship of System Quality, Information Load and 
Managerial Performance 

Interviewees thought the primary reason for information overload lies with the user of the system and not 
with the system itself. Several interviewees noted that a high-quality ERP system by default produces 
amounts of data that is too much for individuals to process. For instance: “Information overload is not 
caused by SAP, but because individuals demand more from the system than they actually should. The 
standard SAP process is actually free of information overload. The issue is in the cross-sectional functions 
such as management accounting, bookkeeping and logistic. Bookkeepers have to consider a lot of things 
in parallel sometimes.” (Senior Consultant, Access Control Automotive #9) 

In the interviews we also discovered an explanation for the somewhat counterintuitive positive relationship 
between system quality and information overload. Interviewees explanations were based on the observation 
that systems that are easy to use and provide timely information could trigger individuals to overuse them. 
This overuse can lead to information overload. The Director (Profile and Authorization Management #5) 
explained the positive association between system quality and information load as follows: “When 
employees like to deal with a thing, as for example an SAP-system, when it looks nice, when it is well-
customized, data sets are complete, fresh, up-to-date; then, of course, the work with the system feels much 
more positive. So, one likes to work with it. And when you like to deal with a thing, then you may look into 
that much deeper [and that causes information load].”   

Most interviewees explained the relationship of information load and managerial performance with 
confidence and interviewees felt that there is not too much doubt that information overload reduces 
managerial performance. A common explanation for that relationship was that managerial performance is 
decreased because of errors induced by too much data. At its simplest, an interviewee put it: “With too much 
data, staff, of course, makes errors.” (Senior Consultant, Compliance Finance #2). 

In sum, the interviews surfaced an explanation for the somewhat counterintuitive relationship between 
system quality and information load and confirmed that ultimately high-quality system can lead to lower 
managerial performance. In the interviews access and role management was brought up a possible solution 
to prevent the tendency of high quality systems (e.g. timely and easy to use systems) to lead to information 
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overload. While this is beyond the scope of this research, interviews also surfaced other drivers of 
information overload.  

Discussion and Conclusions 

We examined the mediating role of information load in the relationships between system quality, deep 
structure usage and managerial performance in an IS success framework. The results generally support 
expectations resulting from the IS success framework (DeLone and McLean, 2003) and cognitive load 
theory (Schroder, Driver, and Streufert, 1967). 

Our results indicate that information overload has a negative effect on managerial performance. This 
finding is consistent with various experimental studies in the sense that information overload has negative 
implications for decision making (Davis and Ganeshan, 2009; Roetzel, 2015). Importantly, we show that 
information overload is a mediator to influence managerial performance in a large-scale field study in the 
context of a DSS that is used by professionals on a daily basis. Thus, it is important to understand the 
antecedents of information overload. 

We studied two system features as explanatory factors for information overload: system quality and deep 
structure usage. The results indicate that system quality complicates potential issues of information 
overload. We found that system quality has a positive effect on information overload. Thus, system quality 
is an important variable for analyzing information overload in the context of a DSS. Insights from follow-
up interviews show that high-quality systems can tempt users to overload themselves unintentionally. Thus, 
increasing system quality can impair the ability of the system’s users to cope with information overload. 

The second factor we investigated is deep structure usage of DSSs. We expected that deep structure usage 
decreases the amount of information individuals can cope with. We showed that when decision makers 
show deeper use of a given DSS, the information overload they perceive is lower. In other words, individuals 
are less likely to perceive information overload as they use a DSS in more depth with respect to a variety of 
information processing demands. 

Implications for Research 

We contribute to the literature on the role of system quality in IS success. In Petter, DeLone, and McLean 
(2008)’s review, only 15 out of 22 found a positive association between system quality and net benefits. 
Although we find a positive association between system quality and managerial performance, we also find 
that the mediation through information overload counteracts this influence. This may be one explanation 
for the mixed findings in previous research. There is no doubt that modern DSSs must be sophisticated to 
successfully handle, process or present the requisite data and that the developers of DSSs must work 
continuously to improve the quality of such systems. We certainly do not advocate reducing system quality 
to reduce information overload. Nevertheless, our findings highlight the complications that result from 
technological advances in modern ISs. Large amounts of data can easily overtax the users of even high-
quality systems: the processing capacity of DSSs has increased, but the processing capacity of humans has 
not. Thus, information overload may be one explanation for the mixed evidence found in prior IS success 
studies on the relationship of system quality and net benefits.  

Further, we contribute to the literature on system usage (Burton-Jones and Straub, 2006). We respond to 
Burton-Jones and Grange’s (2012, pp. 632) call for research on studying effective use of information 
systems because “very little research has examined what effective system usage involves”. Burton-Jones 
and Grange (2012) develop a general framework for studying effective use.  As shown in Panel A of Figure 
3 Burton-Jones and Grange (2012, p.642) take a closer look at the relationship of improvement of effective 
use as an action, effective use as a consequence and performance as a consequence. We take the perspective 
of cognitive load theory and provide a process-based explanation of the link between effective use and 
performance through information overload. As such, we find evidence of the effectiveness of deep structure 
system usage by showing that it positively influences managerial performance via information load. We 
contribute to their model in providing a process-based explanation of how an instantiation of effective use, 
i.e. deep-structure use, translates into performance through decreasing information overload as shown in 
Panel B of Figure 3. Showing this relationship empirically allows us to argue that one action to improve 
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effective use can be limiting the number of systems in place to allow users to focus more on one system 
increasing the likelihood of deep-structure use for that particular information system. 

Panel A: Extract from Burton-Jones and Grange’s (2013)  framework of effective use 

 

Note: The association displayed in this figure are the associations Burton-Jones and Grange (2012, p.641) focus on in 

their study. 

Panel B: Process-based explanation of the means-end link effective use – performance 

 

Note: The panel shows how our central construct information overload fits into Burton-Jones and Grange’s framework 

and provides a process-based explanation of the link between effective use and performance. 

Figure 3: Contribution to Burton-Jones and Grange’s (2012) framework on effective use 

 

In our contemporary IS landscape, it is more important than ever to understand how individuals use ISs 
and how they process information (Dunaway & Steelman, 2013; Mullines & Sabherwal, 2014). Because 
“decision makers' cognitive capabilities cannot keep pace with the ongoing exponential growth in the 
available amount of data.” (Mullins & Sabherwal, 2013, p. 1), it is vital to explore avenues how employees 
can cope with the large amount of information. “Despite the growth and interest in information processing 
research, understanding the supporting role of information systems (IS) has been limited” (Dunaway & 
Steelman, 2013, p. 1). We find evidence that the way employees use an IS influences their perceived 
information load. Precisely, individuals perceive less information overload when they use a system in more 
depth. Some individuals may be naturally fast in using systems in adaptive, flexible and in-depth ways, 
thereby leveraging all of their analysis power and assistance tools; others may not. Thus, our results imply 
that there are individual differences in the use of a system and that these differences impact performance. 
This, yet again, underlines the importance of understanding training needs for employees to improve the 
efficient and effective work with a system (Olfman, Bostrom, & Sein, 2014). 

The ever-increasing number of interactions between users and systems, leading to information overload, 
has also been problematized from an agent-based perspective (Maes, 1994). To reduce work and 
information overload, Maes (1994) suggests a different yet related method of helping users. He describes 
an interface agent that collaborates with users in their work environment. This interface agent helps the 
user to cope with the demands of dealing with a system. In this approach, the set of tasks or systems “an 
agent can assist in is virtually unlimited: information filtering, information retrieval, mail management, 
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meeting scheduling, selection of books…” (Maes, 1994, p. 31). As such, Maes’ (1994) approach suggests 
increasing the artificial intelligence of interface agents to meet information overload challenges. We show 
the value of natural human intelligence in coping with information overload through deep structure usage. 

Implications for Practice 

Information overload, despite its existence and wide spread, is in itself a low priority are in practice, in 
parts, because of limited measurability, as results from the interviews show. Showing its adverse effects, as 
we do empirically, can help practice to motivate organizational initiatives that have a focus on information 
overload. Such initiatives may motivate more in-depth system usage, thereby attempting to reduce the 
number of systems in place. As Laudon & Laudon (2013) note, the use of a variety of different ISs 
complicates the IT infrastructure of organizations, increases the number of interfaces between users and 
systems and may be inconvenient and counterproductive for IS users. Thus, organizations should support 
their employees in using fewer ISs for a greater variety of tasks. This can encourage users to better 
familiarize themselves with the systems in use and to develop ideas for using those systems in various ways 
for retrieving, analyzing and providing information, i.e., to use the system in more depth. Synergies may 
emerge when a single system has the ability to perform a variety of tasks and this ability is integrated into 
the users’ task fulfillment. As suggested by Harung (1993), unearthing synergies in the decision-making 
process can lead to more effective decision making.  

Limiting the number of systems appears more trivial than Maes’ (1994) vision of artificially intelligent 
interface agents and may represent only an intermediate step in addressing current challenges related to 
information overload. Enterprise resource planning systems with a modular structure are indeed a means 
of limiting the number of systems in use, partially through the integration of old legacy systems. This 
emphasizes the importance of the quest for integration, which has been deemed an “unending process [that] 
is produced concurrently and episodically” (Dechow & Mouritsen, 2005, p. 691). 

Moreover, human resources management in association with IT education is an important factor for 
productivity (Bartel, Ichniowski, & Shaw 2007; Bloom & Reenen, 2011). It has been acknowledged in the 
literature on business value of IT that IT resources stem from both technological resources and human 
resources (e.g., Melville, Kraemer &, Gurbaxani, 2004). Thus, investments in information technology must 
coincide with investments in human resources in pre- and post-implementation stages of DSS to enhance 
the business value of IT (Kohli & Grover, 2008). We contribute to this literature by showing the business 
value of deep structure usage of DSS systems. As such, IT managers in organizations could promote more 
deep structure usage of systems via training and development programs. Although analyzing the best 
practices of such programs is beyond the scope of this research, forums in which employees learn from each 
other about how to make use of the capabilities of a DSS for a variety of tasks can be one method. 

Limitations and Future Research 

As with all studies of this type, our study is limited in several respects. However, these limitations open up 
opportunities for future research. In the IS success model of DeLone and McLean (2003), bi-directional 
relationships are considered to take the form of feedback loops and to occur sequentially. We used cross-
sectional data to analyze information overload, which prevented us from directly identifying feedback loops. 
Future field research could consider longitudinal or cross-sectional data with lags for the investigation of 
feedback loops with respect to information overload.  

Additionally, our results may be limited because of the selection of our measurement constructs. Although 
we took great care in selecting well-validated measures from the literature, this selection unavoidably 
exerted an influence on our results. For instance, the system quality construct stresses only a few aspects of 
system quality from a subjective perspective. In our hypotheses, we already acknowledge that system 
quality may have various effects on information overload. Thus, using a different measure may lead to a 
different result. Further research is warranted to refine which specific aspects of system quality and use 
have a significant impact on both information overload and managerial performance. Because we 
considered relations of perceptual variables, their causal associations are not demonstrated in a statistical 
sense but rather are inferred as guided by theory. Thus, different causal relationships are also feasible. For 
instance, the perception of information overload may influence how system quality criteria are perceived. 
Additionally, next to system quality, the IS success model also examines information quality and service 
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quality. Due to limitations in our survey set by the organization and the negative correlation between the 
length of a questionnaire and recipients’ willingness to respond, we could not include questions on 
information quality or service quality. Future field studies may include information quality or service 
quality and investigate their influence on users’ information overload.  

Moreover, our study focuses on the use of one DSS. Although this approach enables us to control for 
technology-specific factors, the generalizability of our findings is limited. Further research might address 
this issue and investigate whether other ISs exhibit differences and which factors affect information 
overload in other systems. 
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