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ABSTRACT: The late 20th and early 21st centuries brought some dramatic changes in terms of volumes of information
executives in enterprises have to grapple with for decision making. This paper reviews the literature on the problem of
information overload with particular reference to information systems executives use in their enterprises. The literature
reveals that although the problem of information overload has existed for many years, in recent centuries the problem has
become more widely recognised and experienced by many executives. The perceptions and the actual effects of information
overload have been given rise because of the rapid advances made in information and communication technology in many
enterprises. Although there is an abundance of information available in information systems, it is often difficult to obtain
good information when it is needed for decision making by executives. There are various solutions put forward to mitigate
information overload in personal, information, tasks and processes, orgnisational and information technology perspectives.
This article reviews literature on information overload in information systems perspective since many executives in one way
or the order depend on information systems to obtain good information for decision making. The final section proposes some
strategies to mitigate the problem of information overload when executives have no other choice but to use information
systems to obtain good information for decision making.
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1. Introduction

The increasing mass information from information systems is one of uppermost puzzles for executives who force to confront
them. On one hand, there is also deficiency of good information from the systems executives use. The problem may be partly
related to the design and performance of management information systems.

Most executives spend most of their useful time trying to get the information they need through organizational computer-based
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information systems. During this process, they have to sift through a great deal of irrelevant information, a situation commonly
referred to as “information overload”. With the proliferating capabilities and drastic fall in cost of computers, it seems relief
should be in sight for stressful demotivated executives. Unfortunately, most information systems do not meet executive needs.
Indeed, most new information systems require extensive revision to even partially fulfill the needs of executives. Most information
systems in use in enterprises by executives are expensive to develop and implement. They are even more expensive to revise if
executives are not satisfied with the information they require from them for decision making. As the pace of business accelerates,
decisions need to be made timely to compete in an industry. Failure to get executives the information they need in a timely
manner can result in lost opportunities or in a problem not being solved in time. Increasingly, executives have little reaction time
to make decisions on various business issues in their respective organisations. They need access to information without
waiting for too long. Why can executives and system designers not work together to arrive at the significant information
executives require for decision making before information systems are designed and implemented for executives? This article
tries to make suggestions to accomplish that feat.

Majority of executives are faced with the problem of information overload on regular basis and complain that information
overload has negative effects on their work [45]. An international study reveals that information overload is prevalent amongst
managers [115]. The majority of managers surveyed (66%) in an international study did not deny they needed ‘very high levels
of information to perform effectively’ [115] or that information is needed for decision making, but 49 per cent felt unable to handle
the large volume of information they were receiving.

Executives experience information overload because when individuals receive an external information stimulus, they perceive
the information, divide it into meaningful units according its characteristics, and generate a response using working memory
[18]. Research has shown that the span of information processing for human beings is between 5 and 9 chunks; in other words,
human beings processing capacity is quite limited [103]. Thus when the information is complex, overload occurs [78].

2. Definition of Information Overload

At the most basic state, information overload refers to the simple notion of receiving or having to go through too much
information [42] [127]. In order to go to a deeper definition of information overload, researchers have taken two major paths:
objective sense and subjective sense.

Objectively, information overload can be defined based on the information processing view that information overload occurs
when the information processing requirements (IPR) exceed the information processing capacities (IPC) of an individual (IPR>IPC)
[142].

Subjectively, information overload has been investigated by researchers who believe that information overload cannot be
investigated under experimental conditions as time constraints and forced absorption set in; experimental conditions do not
apply in most real life situations [111]. These researchers define information overload as being burdened by a large supply of
information that cannot be assimilated, leading to breakdown: feelings of stress, confusion, pressure and anxiety when in an
information overload state [40, 45, 46, 67, 110, 116].

The objective definition is adopted in this paper. The terms ‘requirements’ and ‘capacities’ in the above definition can be
measured in terms of the available time.  The requirements refer to a given amount of information that has to be processed within
a certain time period (Information needed to complete a task). The capacities refer to a given amount of information that has to
be used within a certain time period (The quantity of information one can integrate into the decision making process).

3. Recent Research on Information Overload

3.1 Causes of Information Overload
As far as the corporate context is concerned, the main reasons for information overload can be related to five constructs. These
inductively generated categories of major overload causes are the person receiving, processing or communicating information;
the information itself (its quantity, frequency or intensity, and quality or general characteristics); the tasks or processes which
need to be completed by a person, team or organization; the organizational design (i.e., the formal and informal work structures),
and the information technology that is used (and how it is used) in a company. The acronym PITODIT can be used to refer to
these five constructs. Usually, information overload emerges not because of one of these factors, but because of a mix of all five
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constructs (Figure 1).

Literature has indicated that to mitigate or to cope with information overload, all the other factors which interrelate with each
other to cause the overload should also be considered in mitigating or coping with it [42]. From the literature analysis on
information overload, future research directions have emerged. Literature has shown that the analysis of information overload
should no longer be studied using models of linear cause and effect, but should rather be represented with cyclical structures
and a focus on interdependencies. This is important since the complexity of the phenomenon is mainly given by the
interconnectedness of its various variables. [42] (Figure 1).
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Figure 1. Information overload issues. Source: Author

In figure 1above, the causal relations between the five building blocks are neither linear nor singular. That is why the five
competing explanations of information overload, the personal factors, information itself, tasks and processes, organisational
design and information technology, are not taken in isolation but rather used as the building blocks for interactionism. The same
logic is applied to mitigating, assuming that the five types of mitigating can be studied through the prism of ongoing interaction.

3.2 Symptoms of Information
In personal situations, the symptoms exhibited are demotivation [12], satisfaction negatively affected [77, 82], stress, confusion
and cognitive strain [82, 94, 120]. The executive lacks learning anything since too little time is at his disposition [132]. There is
a greater tolerance of error in jobs performed [132] and lack of perspective [120]. The executive exhibits sense of loss of control
which leads to a breakdown in communication [121].

With regards to information, sub-optimal decisions are made when information overload manifests itself. When information
overload manifests itself, decision accuracy, quality [92, 77, 73], decision effectiveness are lowered [122]. Inefficient work [14],
potential paralysis and delay of decisions [14, 120] are some of the inevitable symptoms.

The complexity of the task is often discussed as a contributing factor when studying information overload. The work of [60]
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has taken the research a step further by analyzing the effects of distractions on the level of information anxiety. Their research
shows that, in relation to task complexity, the level of information overload in complex tasks increases as the quantity and force
of distractions increases.

In the organizational context, the presence of information overload is felt when there is overlapping and inconsistent information
categories [43]. Executives ignore information and become highly selective thereby omitting significant information for
organizational management [14, 40, 66, 67, 132]. Executives loss control over information in the organisation [14, 146]. Mangers
lack critical evaluation of issues and become too credulous and analyses are very superficial [127, 120, 123].

In relation to information technology, limited information search and retrieval strategies are present. Search strategies through
information sets become less systematic (this is less true for more experienced searchers)  [137]. There are limited search
directions for information in the information systems provided by the enterprise and move from compensatory search patterns
to non-compensatory search patterns exist [28].

3.3 Solutions to Information Overload
Literature on information overload does not only discuss major causes and effects, but also proposes possible effective
countermeasures to address the issues related to information overload. These countermeasures range from general suggestions
concerning attitude to very specific software tools (such as filtering agents, automatic summarizers, or visualization algorithms)
that help to process large amounts of information [42].

Several authors advocate the use of intelligent information management systems to foster an easier prioritization of information
[14, 101, 120] or to provide quality filters [3, 40, 59]. Examples of such intelligent systems are Decision Support Systems (DSS)
that reduce a large set of options to a manageable size [28]. Installation of voting structures to make users evaluate and select
the information they require was advocated by some authors [34, 67]. Some prefer push- to pull-technologies [14, 34, 48, 66].
Facilitator support through (e-) tools were also suggested by other authors [59]. Cook suggested Decision Support Systems
could reduce a large set of alternatives to a manageable size [28]. The use of natural language processing systems i.e. searching
with artificial intelligence (AI) was also advocated [107]. Information overload can also be mitigated by the usage of intelligent
data selectors (intelligent agents) [17, 40, 93]. Some authors recommend the use of systems that offer various information
organization options (e.g. filing systems) [67, 131].

Intelligent agents are applications that scan, comprehend, summarize and automatically route the information for users. An
intelligent agent acts with autonomy by making decisions on the basis of the data it acquires about the environment, and it has
the facility to learn about individual personal preferences [67]. Intelligent agents that scan and comprehend text and summarise
and automatically route the information for users have been proposed as a tool to help reduce information overload as, to be
really useful, information needs to have value added to it by way of summary or analysis. [15] suggest that as a radical solution
to the problem of information overload, intelligent agents are smarter than average search tools for two reasons:

• An intelligent agent acts with autonomy by making decisions on the basis of data it acquires about the environment, rather
than as a result of direct instruction from the user;

• An intelligent agent has the facility to learn about individual personal preferences so that gradually it is able to predict the
likelihood of items that will be of interest to the user [15].

A useful explanation and evaluation of an intelligent search agent is provided by [138]. They conclude that the search agent
evaluated could not (at that time) compete with the power of a solid search engine. The use of concepts to build a search
strategy did not produce satisfying search results in comparison with tools that use search terms in Boolean combinations. The
benefits of saving time can therefore be outweighed by the lack of control and unreliability in using intelligent search agents
[67].

The continuing growth in the amount of information available and the recognised need for specific information for good
business practice indicates the need for methods of filtering of information to support the organisation’s aims. Information
filters have the potential to reduce information overload. A good information filter should ‘deliver all information relevant to
specific users and should exclude all irrelevant information’ [133].

The goal of an information filtering system is to assist users in dealing with large amounts of information. This is done by
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screening out irrelevant incoming information or by ranking incoming information based on their relevancy. For the filtering
mechanism, these systems make use of a user’s long term interests and information needs described by means of a user profile.
One distinguishes two main filtering approaches; cognitive filtering and sociological filtering. In the cognitive filtering system,
the user profile is based on the content of the information and in the sociological filtering system; the personal and organizational
interrelationships of individuals within an organization are also considered [126].

Push Technology can be seen as an extension of both search agents and the information filtering systems as the incoming
selected and/or filtered information is pushed to the user. Thus, a user does not have to retrieve the information. He or she will
automatically be noticed of the availability of the information by the push system, while he or she is working on other applications
[67, 26].

The role of information specialists in helping businesses to reduce information overload is, not surprisingly, discussed at length
in the information science literature [67]. There are fears expressed that their role is not at the forefront of solutions, implying that
the profession may be left behind in strategies employed by business organisations to reduce information overload. This has
already been seen in the elevation of IT specialists in organisations whose emphasis may lie more on providing fast access to
volumes of information rather than providing access to quality, useful information [67]. It would seem an obvious solution to the
problem of information overload in businesses to employ specialists in information handling to carry out the acquisition of
relevant information-processing and packaging the information needed as appropriate. Oppenheim draws attention to the total
lack of any mention of information professionals in the responses made in the Reuters research and highlights the enormous
market niche for the information management profession here [110]. Butcher makes the interesting suggestion that the answer
could be to have an information worker as part of each team in an organisation rather than working in a separate information unit
[24].

In some quarters it may be thought that technology is the answer, all the necessary information can be delivered to the desktop
computer without the need for any mediation on the part of information professionals [67]. This brings us back to the general
need for greater information literacy among those employed by business organisations and the importance of information
content. As Martin states, the very availability and bewildering array of information and communication technologies, if not
controlled, is a receipe for ad hoc development, system incompatibilities and the worst excesses of information overload [98].
Hyams, however, believes that the role of the information professional will be paramount in determining content of information
[74]. The role, it is suggested, will also become much more global and involve more in terms of whole organisation strategy, while
becoming more political.

As findings regarding information overload became increasingly available, some methods for dealing with it were also proposed.
Moutinho suggests that information overload can be successfully managed by organizing complex problems into meaningful
structures; in this case, by structuring problems using the Analytic Hierarchy Process (AHP) methodology [105]. It is generally
accepted that some formal problem structuring does facilitate quality decision making [65] since the relevant information is used
and mitigates against the use of informal decision heuristics – such as satisficing.

Executive information systems provide a means of eliminating informational overload, and thus improving the decision-making
capabilities of the user [113]. As its name implies, EIS systems were originally designed for the top-level executives in a
company.  The basic concept is to provide executives with a set of tools specifically designed to assist them with their primary
roles [143]. Back in 1973, Mintzberg stated that one of the main roles executives have is monitoring information from a myriad of
sources about their organizations and environments [104]. Echoing Mintzberg’s thoughts, Leidner and Elam define an Executive
Information System’s purpose as the monitoring and scanning of the environment to give executives rapid exposure to changes
in the environment [90].  The three key terms in this definition are monitoring, scanning, and environment.  Specific items are
continuously monitored; a wide range of information is periodically scanned; both scanning and monitoring are functions that
assess the nature of the organization’s internal and external environment [52].

A more detailed definition reflects the ability of EIS to make the information contained in the lower-level systems in the
organization available in a form that is easy to access, easy to use, and germane to decision making [136]. In addition, EIS
provides executives with access to external information such as news, regulations, and competitive analysis [147]. Because EIS
are executive focused, semi-structured reporting system that filters, extracts, and compressed a broad range of current and
historical data, both internal and external to the organization [68], much consideration must be used during its construction and
implementation. Executive involvement is required for such an information system that addresses these higher-level, less-
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structured problems [41].

At its root, EIS is most concerned with data and ways of interacting with the data [68]. In order for EIS to provide this data,
assumptions regarding executive skill level are critical.  Since most EIS systems assume a non-technical user, the human-
computer interface is critically important.  This is echoed in the fact that ease-of-use is consistently rated as among the most
important determinants for EIS acceptance [84, 147].

In order for EIS to help executive make better decisions, executives must make use of the systems and digest the available
information.  For an EIS to be successful, it must provide the executive with either better (higher quality, more complete)
information or easier access to information than he or she had from using traditional information sources [85].  Isenberg
observed that executives tend to rely on data that is easily available [75]. Executive involvement in the design and implementation
phases will help to ensure that the data is easily available and thus, the adoption of EIS is successful.

Some of the actual functions that an EIS application typically provides include graphical presentation of information.  Drill-down
capabilities are very common [148].  Either touch screens or mouse driven menus allow executive to “drill-down” from top-level
summaries to transaction specific entries.

The literature also enumerates some possible strategies to mitigate information overload. These include: Focused search [143],
executives being highly selective in the information they require [77, 123, 80] executives using intelligent search agents or
interfaces [14]. Selection of specific information [35] for executives, filtering information so managers receive only that information
they need to do their job well [115] were also recommended by some authors.

4. Information Overload and Information Systems

All the studies considered in various literature approached the problem of information overload within a context of the single
technology: electronic mail, groupware application, or web application. However, in contemporary organizations the problem of
information overload is not only application-contingent, but it is rooted in and is linked to the entire technological platform: in
compatibility of application, the sufficiency of applications, the quality of each application, etc. [75].

Computers have been used to implement information systems to support the management function. Approaches to satisfy the
information needs of executives have led to the development of computerised systems in the form of Management Information
Systems (MIS) and later, Decision Support Systems (DSS). However, despite their relative superiority over non-computerised
systems, and the relative success with middle-management, these systems failed to satisfy the needs of senior executives
because they lacked significant standard specific information (SSSI). One of the main causes of this failure is best summed up
by the term ‘information overload’.

Computerised systems operated by other people did not provide the necessary support to executive managers. An alternative
to the traditional reliance on subordinates for the supply of information was the development of information systems used
directly by executives. The result was the emergence of Executive Information Systems (EISs). Since the term was first introduced
in 1982, the trend of senior managers having direct access to computers has grown. With the increasing need for information at
a strategic level, the importance of EISs is increasing. EISs should provide significant standard information to avoid information
overload. This paper suggests ways in which executives can obtain these significant financial and non-financial information as
contents of EISs to enable executives make effective decisions for their enterprises to develop and remain competitive in their
industries.

Enterprise Resource Planning Systems (ERPs) are part and parcel of modern information technology applications which are
prevalent in organisations. While the focus of ERP systems is on the operational and tactical level, [44] argues that they lack
comprehensive reporting and analysis functionalities at the strategic level. The aim of this paper is to suggest means to
determine significant standard specific information (SSSI) from ERPs for executives to use to make decisions. A scientifically
designed EIS whose contents are the significant standard specific information (SSSI) should reduce IPC considerable in relation
to IPR. An EIS designed with inputs from executives and their managers should enable them to have confidence in the information
they require for decision making.

Enterprise Resource Planning systems, evolved from advanced manufacturing technologies (AMT), aimed at increasing quality,
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lowering inventory levels, improving customer service and manufacturing flexibility [36, 69, 112, 129, 130]. In particular, MRPII
(Material Requirements Planning II) appears as a critical component of a “complete” ERP system [61]. Further, the year 2000
problem, currency consolidation, integration of all business functions and processes, and Internet interface constitute additional
motives for companies adopting ERP systems [61, 124].

Transactions under ERP systems are treated as part of the inter-linked processes that constitute the business in its entirety [61].
Such systems allow companies which adopt them to automate and integrate business processes, share data across departments
and produce and access information in real-time environment [106, 140]. For example, entering a client order to the system would
be sufficient to update all its relevant parts, such as stock levels, general ledger and logistics. In essence, a “complete” ERP
system would incorporate a number of modules relating to not only the traditional accounting information system, but also
stock control, MRP (Material Requirements Planning) and logistics.

Additional dimensions of an ERP system might involve EDI (Electronic Data Interchange) systems, and e-commerce [37, 62].
This all-inclusive Information System is capable of generating tremendous benefits to organizations via increased effectiveness
and efficiency in operations, business processes and strategic decision making [37, 64, 125]. Specifically [125]classify those as
operational, managerial, strategic, IT infrastructure and organizational; therefore, permeating all aspects of business enterprises
at all levels. Executives do not need information from all these modules to make decisions. All these should be put in one basket
as total information pool for the significant standard specific information (SSSI) to be selected by Statistical Analytical Process
(SAP) for executives to make decisions.

Researchers have examined the prerequisites for successful ERP systems characterised as:

• National/environmental; and

• Organizational/internal [69].

Others classify ERP prerequisites as “critical success factors” [4, 21, 86, 134]. Specifically, [86] report that organizational culture
is associated with ERP implementation problems, but national culture is not. They conclude that to improve ERP implementation
methods one might have to be aware of the stakeholders involved and their respective norms. Violating the latter appears to
cause implementation problems. Further, [134] argues that the trust within the organization and between the organization and
associated companies is important in this context. In essence, overcoming behavioural problems and particularly employee
resistance to change would require a careful planning of an ERP implementation strategy [5, 6].

The Accounting Information System (AIS) development/acquisition approaches by Greek SME are examined by [135]. He found
that there are some problematic areas in AIS development. The lack of a development/acquisition methodology in the majority
of cases might result in misspecification of requirements and ineffective, inefficient and inflexible AIS. This is further supported
by the findings regarding inadequate accountants’ participation in the development/implementation process. These accountants
should be able to supply significant standard specific information to the executives to make decisions. More often than not,
these accountants, because they want to show the executives that they are working assiduously, end up causing information
overload by putting all the information on the table for executives to select from.

There should be a framework for the determination of significant standard specific information obtained from financial and non
financial pool in an industry to be the content of an Industry Executive Information Systems (IEISs) for these executives to use
in decision making.

Issues relating to the functionality ([124] of ERP systems and their flexibility [92] have also been discussed. Specifically, the
“best of breed “ (BoB) approach accommodating both inflexibility and functionality problems encountered by single vendor
ERP solutions has also been advanced (Lang et al., 2001) [128]. An additional important problem is the integration of ERP
systems with the existing (legacy) systems [140]. Overall, their core advantage, i.e. the interdependencies involved, may also
constitute an important limitation resulting in data errors and business interruptions [61, 71, 140]. Substantial cost and time
overruns, organization problems such as employee resistance also appear to be important barriers for their success [106, 140]
[140]. Furthermore, ERP systems are not a panacea for “false” underlying business structures and processes. Issues such as
change of management programs (business process re-engineering – BPR) and culture, top management support, communication
and the appropriateness of business and IT legacy systems are often critical success factors in implementing ERP systems [7,
61,106].
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The core of Information System is traditionally thought of as an accounting information system (AIS) integrating transaction
processing, reporting and decision support. The primary aim of any AIS is to provide accounting information to a variety of
users (internal and external). In order to achieve that, the following objectives are pursued, namely:

• To support the day-to-day operations (transaction processing);

• To support decision making by internal decision makers (information processing); and

• To fulfil obligations relating to stewardship (legal obligations).

The accounting module is the heart of an ERP system, typically incorporating applications such as general ledger, accounts
receivable and payable, fixed assets, cash management, cost control and budgeting. However, ERP systems offer companies the
ability to improve business processes by integrating all the functional areas within an organization. Both financial and non-
financial data can be integrated.

Evidence suggests that ERP systems have proved to be effective in transaction processing and less effective in reporting and
decision support. Further, it is suggested that ERP systems provide both the incentives and means for adopting newer accounting
practices such as activity based budgeting (ABB), product lifecycle costing (PLC), and balanced scorecards.  Although ERP
systems are appealing in this highly competitive business environment, they have a number of limitations. These limitations
include information overload. Executives do not gain anything from ERPs because the information they provide are too much.
It is suggested the determination significant standard specific information from ERPs should be its core function.

4.1 Financial Measures, Erp Systems and Information Overload
The evidence presented earlier regarding the operation of accounting modules and the underlying reasons for adopting ERP
systems leads us to expect notable changes in the accounting practice in the post ERP period. Rather surprisingly though, the
only notable changes in accounting methods and practices resulting from adoption of the ERP systems relate to the increased
use of “internal audit function”, “non-financial performance indicators” and “profitability analyses by business segment and
by product”. Clearly, these changes evolve from the integration of applications, the production of real-time information and
particularly information for decision making. Therefore, considering the motives for adopting ERP systems, the outcome of their
application appears to be successful in achieving its purpose. But they do not satisfy executives for decision making since they
produce a lot of information which make executives more confused, stressful and demotivated.

The adoption of ERP systems has enabled a number of companies to introduce financial ratio analysis, the production of
budgets (including cash budgets), profit centres, absorption costing and profitability analysis per customer. These changes
also stem from the availability of real-time data and the integration of applications, further reinforcing the argument posed earlier.
A small, but an important proportion of ERP adopters have introduced a number of more “sophisticated “ accounting techniques
in their accounting processes including activity based costing (ABC) and “target costing”. On the other hand, [19] report less
changes in management practices introduced by ERP systems, including the use of financial/non-financial performance indicators,
customer profitability analysis and Activity Based Budgeting (ABB).

Perhaps this is due to the fact that ERP users have been using these practices before, and the introduction of ERP systems has
not been seen as a means for introducing new practices. In conclusion, the adoption of ERP systems appear to have fulfilled its
purpose as demonstrated in the changes in the accounting practices brought in. However, more changes are expected to follow
as the introduction of ERP systems for many enterprises is still in its infancy and do not supply significant standard specific
information executives require to make effective decisions for their enterprises to develop.

The most highly rated perceived benefits achieved via ERP systems relate to “increased flexibility in information generation”,
“increased integration of accounts applications” and “improved quality of reports-financial statements”. These further
reinforce the argument posed earlier regarding ERP systems’ success in achieving their purpose. That is, the integration of
applications, the production of real-time information and particularly information for decision making clearly affect business
processes and particularly the financial practices of ERP adopters. Additional benefits achieved though to a lesser extent
involve time reductions for accounts closure and preparation of financial statements. Further, “improved decision-making
process”, “increased use of financial ratio analysis” and “improved internal audit function”.

Overall, the benefits achieved by ERP adopters strongly influence financial information and practices and also organizational
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planning at a strategic level. Nonetheless, there is still room for improvement as individuals’ perceptions are not that strong on
the above benefits. Further, [19] report ERP users’ perceptions of the quality of accounting Information Systems in financial and
management accounting as “adequate” in terms of reporting and decision support and “good “ in terms of transaction reporting.
It is noteworthy that [135] also reports the integration of accounting applications, information exchange and reporting capabilities
as notable advantages/strengths of ERP systems. It is clear that the strengths of ERP systems are the massive financial and
nonfinancial information they produce. The disadvantages are that they do not provide any significant standard specific
information for executives to use resulting in information overload.

Evidences suggest that enterprises adopting ERP systems are driven by the needs of this increasing competitive environment
in order to survive and succeed. That is, integration of applications, real-time information, and particularly information for
decision making are the underlying motives for ERP adopters. This further confirms that ERP systems are currently becoming a
necessary tool for enterprises to remain competitive in this new business environment rather than constituting a new strategic
move. Nonetheless, ERP systems also offer the opportunity for enterprises to re-engineer their activities and revamp both their
Information Systems and practices. Empirical evidence confirms a number of changes in the financial processes introduced with
the adoption of ERP systems. The most frequently quoted ones involve the introduction of an internal audit function, the use
of non-financial performance indicators, and profitability analysis at segmental/product level. It is noteworthy though that
these changes stem from the main advantages of ERP systems, which have also been the driving force for managers adopting
them. That is, the integration of financial applications, increased flexibility in information generation, and improved quality of
financial reports and decisions based on timely and reliable financial information.

Further, the fact that some changes in the financial processes have not been so widely applied and the potential benefits from
adopting ERP systems have not been highly rated has been attributed to the infancy of these systems. Specifically, as these
enterprises have only introduced ERP systems relatively recently, their impact on financial practices cannot be fully appreciated
at this stage. Moreover, the complexity of ERP systems requires some time to elapse before users can reap all the benefits. In
essence, the benefits from the ERP implementation are accrued in the longer-term [114].

However, these changes and the benefits associated with them do not constitute innovation per se, but rather keeping up with
the changes in the business environment. The increased demands in this highly competitive, highly automated, IT-driven
business environment forced enterprises to resort to ERP systems to remain competitive. But executives are not taken care of in
these ERPs. Despite the massive information provided by these ERPs, executives still cannot get the significant standard
specific information they require to make effective decisions so as to remain competitive.

It is inevitable that ERP implementations require a reorganization of business processes and organizational structure but, most
importantly, a change of management style and culture [145]. Therefore, top management support, collaboration within the
enterprise and between the organization and the ERP provider and employee training/participation appear to be successful
ingredients in ERP applications. Therefore, accountants need to have good IT skills to apply their knowledge in this new IT-led
work environment.  Accountants also have to know what their executives require.

Therefore, it is suggested that significant financial and non financial information should be supplied to the executives. This
should also be inputs of an IEIS.

4.2 The Impact of Erps on Non-Financial Measures and Information Overload
Since ERPs are actually a new or changed form of Financial Information Systems (FIS), they could be interpreted as a major
technological change in response to a “new” environmental challenge - the need to reduce uncertainty. Therefore, they
influence almost all aspects of the enterprise (both financial and non-financial). Hereby, we define the organization as the
organization itself, the different departments, as well as the various individual employees, such as financial managers, IT-
professionals etc.

It is clear that ERPs-in combination with the increased competition from the current globalization trend-changes the nature of the
organization and influences its value [58, 25], but one could ask to which degree these changes are different from those brought
about by previous systems (e.g. EIS) or innovations (e.g. ABC)? Moreover, “we may ultimately question whether the nature of
managerial work truly changes due to the adoption of the new technology” [58]. Nevertheless, it is obvious these new
systems provide new information to the organization, and we would like to assess to what extent this information can be
considered “new”, and whether or not this information improves the decision making and performance evaluation processes
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[22]. Therefore, it is important not only to determine how optimal these processes were before the introduction of the new
system, but also to isolate the effects of this new system from other innovations, such as for instance the adoption of an EIS
system.

Furthermore, it is also important to assess the accurateness of this “new” information, since numerous important decisions will
be based on this highly integrated information. Several literary sources stipulate that the adoption of ERPs will encounter
resistance from various sources in the enterprise, unless the implementation of the ERPs is carefully prepared. This resistance
from various organizational sources can be explained following [47] who point out that information that is best suited to
superiors for decision control, might not be optimal to other managers for decision management [1], as it is seldom recognized
that both functions can be served equally by the newly implemented system [149].

Since executives and managers should supply the inputs to the IEIS, there should be less resistance towards the system. [88]
states that “the real problem is not technical change but the human changes that often accompany technical innovation.
People do not resist technical change, rather they resist social change - the change in their human relationships that
generally accompanies technical change”.

In order to overcome this resistance, it is very important not to dismiss it as emotional or illogical [118], but to recognize it and
address it. One way to achieve this is to make sure that the various benefits (economic, technical and even individual) of the new
technology are being acknowledged by the different organizational participants [81], since they will naturally embrace a technology
that is considered capable to contribute to their personal or unit’s effectiveness [70].

Therefore, it is of utmost importance that all the participants really understand what is being advocated, without being discouraged
by the technical language surrounding ERPs. In order to achieve less resistance, the actual users of the system not only have
to be adequately trained and briefed about the new system, they (executives) also have to be actively involved in the design and
the implementation of the actual new system [1], so as to ensure that they can identify and commit themselves to the new
implementation [81, 99, 63], which on their turn facilitates the adoption of the proposed system [33], since people automatically
neglect to look any further at the abandoned alternative [81].

Furthermore, user involvement may promote the development of realistic expectations [87]. [81] also provides us with “a
considerable number of studies that have convincingly shown that participation leads to both commitment and acceptance
of new initiatives [29, 50, 79, 117]”. Executives should, therefore, be involved in the determination of the information they require
for decision making.

Furthermore, this approach guarantees the best use of the system since it has been tailored to the specific needs of the people
who have to use it on a daily basis, which decreases the required effort later on and thus reduces ex-ante uncertainty [1].
Therefore, Hunton and Flowers (1997, p. 4) also suggest to verify the levels of user satisfaction and job commitment associated
with the new system.

Consequently, it can be stated that the impact of ERPs on financial and non-financial measures will be greater (so less resistance)
when the user has been actively involved in the design and implementation process. Since it is obvious that the available
information will increase enormously due to the implementation of the new ERPs, and suppose the quality of the information [39]
is also rather good, one would expect that this would lead to better informed decisions. The quality of IS information refers to the
reliability, relevance, accuracy, precision and completeness of IS information [11, 139, 144]. Nevertheless, one could ask whether
this new information is also effectively acted upon in order to make decisions [9].

This enormous increase in information naturally entails that the complexity associated with the actual decisions that have to be
taken, will increase significantly. The information can be reduced by determining the significant standard specific information
ones so that executives have only the essential ones they require for decision making.

Nevertheless, it remains highly advisable to limit the complexity introduced by the new system, otherwise this complexity will
destroy the advantages of the reduced uncertainty, as [141] stipulate that an uncertain and complex environment both lead to
bounded rationality, since it may be impossible for individuals to process all the information available. Furthermore, the effective
use of the information is of course dependent on the flexibility the manager has in changing his actions due to the new
information, as has been illustrated by [1].
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Therefore, it can be stated that although the decision-making process will certainly be affected by the introduction of the new
technology, the new information, provided by the ERPs, will not be used effectively in the decision process, unless one can
effectively act upon the new information if the quantity is reduced for executives to use. Resistance can also be explained from
an agency perspective, as the agent will be reluctant to reveal more information about his performance, in case for instance slack
[38] was introduced into the budgets. [95] already identifies the visibility of introduced slack as a cause for the limited use of
ABC. On the other hand, if the agent is performing well, he will embrace the dispersion of additional information to the principal,
so the relation is not entirely clear [1].

Nevertheless, it should be clear that once again the agent has to be able to control the factors he is being assessed on, and
strongly dislikes subjective evaluations (Merchant and Manzoni, 1989, p. 554). Therefore, it seems also logical that managers in
more decentralized enterprises will easier embrace the eventual changes that are brought about by the new system, since they-
as opposed to their colleagues in more centralized management structures-can participate in the actual decisions concerning
these factors. Therefore, we might presume that the agent will embrace information that reduces this subjectivity concerning his
assessment, as this will enhance the fairness and equitability of the system (Foster & Ward, 1994, p. 408). The agent is not likely
to include significant standard specific information financial and non-financial information which the executives are likely to use
since it will affect them.

Furthermore, apart from individual attitudes, it may be necessary to maintain stability in the performance evaluation system in
order not to loose perspective entirely during the various changes in the enterprise due to the implementation of the new system
[23]. Nevertheless, [47] point out that the disadvantages of having inaccurate information, may very well outweigh the desired
stability. This attitude can also be defended on a more general level: “As [109] emphasizes, one of the great management
paradoxes involves the fact that while managers should be able to allow flexibility and change, their fundamental interest or
task is simultaneously to generate and maintain control, predictability, and economic results: a balance between change
and stability has to be found [96]” [53]. This is the more reason why executives should determine their own non-financial
information to be included in IEIS.

Another possible explanation could be the complexity of present-day ERPs which causes the resources to be concentrated on
effective implementation instead of on the development of new methods. [10] identified the complexity associated with MIS-
implementations as one plausible explanation for the often unmet a-priori expectations. Consequently, we can expect a growing
(as time goes by) direct impact of these new ERPs on management control (depending upon the degree of centralization). And
since one of the main benefits of ERPs is the high degree of integration, the organization could benefit from the storage of such
information, if we follow [20]: “Integrated information reduces uncertainty relating to cause and effect relations within
departments as it encourages learning and the generation of ideas.” This way intra-organizational conflicts can be, if not
eliminated, at least suspended. But the systems produce so much information for executives to use. ERPs are certainly driving
changes in the organizational structures and lines of responsibility (e.g. again more centralized), because often it is too difficult
or not advisable to adapt the ERPs to the organization, which results in the need to adapt the organization to the new system [1].

This way, the introduction of the new ERPs and its (expected) resulting decrease in uncertainty, might very well allow for more
centralization, since the need for decentralization is very often linked to the degree of uncertainty present in the organization
[49]. On the other hand, it may be necessary to allow for more decentralization in the organization in order to provide managers
with the required flexibility to be able to effectively act upon the “new” information. The “new” information should also be
significant standard and specific for executives to make effective decisions.

Furthermore, as ERPs facilitate the vertical distribution of information, their adoption can also very well entail a reduction in
organizational levels [70]. The loss or reduction of informal relations and face-to-face contacts - associated with the world-wide
adoption of these ERPs - in the new (partly) virtual organization [25], are also a driver for inevitable changes to the organizational
structures. The importance of these so-called “social networks” for the contemporary organization is also stressed in the
strategic management literature.

The standardization and globalization, introduced by the new ERPs, largely enhance the possible contacts and relations one can
address and this may bring about new organizational forms such as the network organization [25]. In this concept, the individual
organization has to be viewed as a link in the entire value chain, whereby the learning and innovating skills of the organization
will be very important [83]. Therefore, it is clear that the ERPS will bring about significant changes to the organizational
structures (e.g. “the network organization”). So will also be “new” irrelevant information for executives to use. This “new”
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network enterprise - where the emphasis will be on value creation, and even inter-organizational accounting may become
necessary [83]- will require considerable analytical and interpretative skills from the executive, as the other more routine tasks
will be carried out by the system and simple parameters can be easily adjusted by the managers themselves [25].

Significant standard specific information should put the new information in the right perspective for executives to use.

4.3 Motivation for Implementing ERPs and Information Overload
Although it is often stated that erps merely just speed up the delivery of information [70], it is of course obvious that ERPs do
a lot more than that.  In defining ERPs, [56] is followed and refers to ERPs as: “integrated software packages that control all
personnel, material, monetary and information flows of a company [13, 31, 32]”.  It could be argued that ERPs are introduced
to reduce uncertainty, which can be explained following [49] who describes the increase in the capability to handle information
(as ERPs do) as one of the options to reduce this uncertainty. Also, “[51] hypothesized that accounting information systems
could be designed to cope with environmental uncertainty by incorporating more non-financial data, increasing reporting
frequency, and tailoring systems to local needs [8]” [30]. This eventually causes information overload for executives who use
the system.

One of the main features of all the major ERP-packages is their relatively high degree of standardization [55, 54], which allows the
integration of information [57], not only in the entire (global) organization, but also along the whole value chain [16, 25], which
entails on his turn economies of speed, scope and size [25]. This trend is consistent with the proposition of [89] that the need
for more integrative devices increases as the level of organizational differentiation enlarges, in order to assure a consistent and
coordinated strategic effort and to avoid interdivisional conflict (vide infra). The characteristics mentioned above, are also
indicated by the study of [20] about the “decision-facilitating function” of management accounting systems (MAS) [91].
Following [51] and others [27, 101], they examine four dimensions of MAS: scope, integration, aggregation and timeliness,
whereby the subdimensions of each of these four are also illustrated. But it remains debatable if the high degree of standardization
is actually an advantage or a disadvantage.

In general, the inflexibility and the rather limited adaptability of the system is seen as a major problem in the contemporary
business environment. This standardization defeats the tailoring of the system to specific local needs, due to for instance
cultural differences [119]. Others, on the contrary, welcome the - according to them - increased flexibility : “… they open new
opportunities to tailor accounting information to the information needs that emerge in local decision situations”. [55]. The
standardization is done for individual organizations without considering the entire industry. Significant standard specific
information required by executives should be provided to mitigate information overload on them.

In a more general perspective, “[10] has argued that the characteristics of ‘local’ and ‘distant’ information systems reflect
different conceptions of management. In particular, ‘distant’ systems induce rational, abstract thinking and managers who
are concerned with general conditions and trends, whereas ‘local’ systems encourage managers to think concretely and
intuitively in order to respond to specific conditions”. [118]. Nevertheless one cannot deny the major advantages of this high
degree of standardization and integration, such as the enhanced decision support, the improved quality of information [25], the
possibility to centralize the coordination of data processing, the possibility of real-time reporting [58] and continuous auditing
in the current insecure and dynamic organization context [54], the - although debatable - flexibility of the system, the answer to
the quest for more rapid information due to the increased globalization and competitiveness, etc.

Furthermore, in their study about management accounting practices (MAP), [55] argue that accounting information systems
(AIS) in general are among the economic pressures that drive the convergence MAP around the world, which consequently
provides us with another explanation for the adoption of ERPs. And if we assume that ERPs are, among others, introduced to
change MAS - whereby we leave it to the discussion and empirical investigation in the second part to determine whether they
actually do - the study of [91] provides us with an additional reason for implementing an ERPs, namely the intensity of
competition, which necessitates cost reduction, quality improvement and waste reduction.

All these can be achieved to the detriment of executives who actually make decision. This is because implementations are carried
out without keeping in mind the significant standard specific information required which can be obtained by the press of the
button.

“[97] identifies the following five primary functions of systems:
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•  To structure work (operational systems);

•  To evaluate performance and motivate people (monitoring and control systems);

•  To support intellectual processes (planning and decision systems);

•  To augment human communication (communication systems); and

•  To facilitate interorganizational transactions (interorganizational systems)”. [16].

All these are necessary for an IEIS. But the IEIS should contain significant standard specific information for executives to avoid
information overload.

5. Suggested Strategies for Mitigation of Information Overload

The suggested strategies for mitigation of information overload syndrome in this paper is based on the objective definition, i.e.
Information overload occurs when the information processing requirements (IPR) (information needed to complete a task)
exceed the information processing capacity (IPC) (the quantity of information one can integrate into the decision making
process) [42].

The five constructs of information overload – personal factors, information itself, organizational setting and information
technology all influence the fundamental variables of information overload: information processing requirements (IPR) and the
information processing capacity (IPC).

All five constructs should be considered together as a unit in any methodology to mitigate information overload.

The paper considered the inequality (IPR>IPC) of information and find strategies for augmenting (increasing) the IPC to an
acceptable level for executives.

From the literature discussed, IPC can be increased by the application of various methods. These include the following:

• Executives involvement in the selection of the information they require for decision making [75],

• Executives coming together as a group to determine the required information due to the fact that groups have higher
information processing capacity, they outperform individuals all levels of information overload [75].

• Thought mode theories – conscious and unconscious thought - are also considered as one of the methods to employ to
mitigate information overload since conscious and unconscious thought increases the information processing capacity (IPC)
[108]. The thought mode deals with weighting of criteria to be used for selection of information [2].

[2] method should be applied in the questionnaire design to select the significant standard specific information based on the
criteria which should take the five constructs (personal factors, information characteristics, tasks & process parameters,
organizational design and information technology) into consideration. The data collected should be analysed using a Statistical
Analytical Process (SAP) (i.e. a multivariate analysis) to determine the significant standard specific information executives
require for decision making.

The significant standard specific information is used as the content for the development and implementation of an Industry
Executive Information System (IEIS).  Due to the time constraints and the over-abundance of information, the reduction of
information is critical in the design of the IEIS.

For the purpose of this paper, IEISs are defined as: “computerised information systems designed to be operated directly by
executive managers without the need of any intermediaries which aims to provide fast and easy access to significant standard
specific information from a variety of sources – financial and non financial (both internal and external) to mitigate information
overload ”.

Executives should be involved in the design and implementation of information systems such as ERPs and IEISs. This will
involve executives working as a group in the industry to determine the significant standard specific information they require for
decision making. This significant standard specific information should be used as the content to design IEISs that could extract
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information from ERPs. It is also suggested that since information requirements are dynamic, industries should form research
and development (R & D) units to carry out the statistical analytical process every three (3) years to maintain the currency of the
information they require. This current information when used as content of IEISs should make information systems designers
current in the design and implementation of information systems especially ERPs to mitigate information overload.

6. Conclusion

Isolated interventions that neglect crucial interdependencies among the involved factors (such as personal skills, information
itself, tasks and processes, organisational design and information technology) should be avoided in an attempt to mitigate
information overload. For this reason, the challenge of information overload cannot be addressed by simply implementing one
distinctive countermeasure, but there must be a continuous cycle of improvement and refinement by Research & Developments
departments in organizations to determine significant standard specific information as time changes. It should be noted that no
set of solutions to the problems identified in this review can be regarded as finally satisfactory. This is because new ‘sets of
information’ will emerge as the information environment changes, primarily under the influence of new technologies, demands
and social issues.

New solutions will always be needed, although it will be vital to be selective in determining which new patterns and modes of
information communication and use are truly problems in need of solutions. The solutions which emerge are not likely to be
purely ‘informational’, still less associated solely with formal information services and information management. Rather,
information aspects will comprise part of solutions involving much wider issues of education, the nature of work, and individual
responses to an increasingly complex, and largely digital, information environment.

Information managers will, no doubt, continue to devise and promote pragmatic solutions to these continuing and emerging
issues. But satisfactory progress will depend on a better understanding of the fundamentals of human information behaviour,
information systems and the ways in which information changes over time.
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