[\

O© 0 I N n s~ W

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Research paper

An Integration of Organisation Information Processing Theory and

Activity Theory in ERP systems implementation

Abstract

Implementation processes of systems in organizations follow different strategies and one of
these strategies is to understand the uncertainties associated with the integration of the new
system into an existing system environment so as to limit any challenges that may arise
during the system implementation. Systems are implemented to address specific
organizational needs, that is, activities the organization engages in. This paper explores
organization information processing theory (OIPT) and activity theory in enterprise resource
planning (ERP) systems implementation. A framework for the ERP implementation has been
developed from a conceptual model on the interaction of organizational culture and structure.
The modified model incorporates the activity theory and the OIPT and provides a formal way
of bringing on board various interplaying variables in the system implementation process,

more so for ERP systems.
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1.0 Introduction

Implementation processes of systems in organizations follow different strategies. One
of these strategies is to understand the uncertainties associated with the integration of a new
system into an existing system. This is so as to limit any challenges that may arise during the
system implementation. This is well appreciated through the organizational information
processing theory (OIPT). The topic of OIPT has been discussed widely by different
researchers, including Chen & Chou (2009), Chou & Chang (2008), Gattiker & Goodhue
(2005), Premkumar et al (2005) and Karimi et al (2004). The researchers have mainly
discussed how OIPT helps address environmental considerations and uncertainties in systems
implementation.

Gattiker & Goodhue (2005) uses the organizational information processing theory
(OIPT) to explore uncertainties within an organization with the aim of finding a way of

mitigating the challenges beforehand. In their application of the theory, Gattiker & Goodhue
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(2005) describe the uncertainties experienced by organizations as the difference between the
amount of information required to perform the task and the amount of information already
passed by the organization. The sources of these uncertainties from the organizational
perspective include technology, internal contexts and external contexts. Inherently these
sources can be categorized into two; technological and environmental. The uncertainties can
be associated with an absence of information, which may lead to acquisition of more data and
may result in the inability to confidently assign probabilities about how environments will
affect the success or failure of a decision-making task (Karimi et al. 2004; Milliken 1987;
Daft & Lengel, 1986). The challenges of reconciling these needs are the sources of inherent
resistance to system implementation.

Chou and Chang (2008) indicates that environments are always the main sources of
information uncertainty, which often impact the process of mission and influence, and the fit
between organizational process and best practice brought about by enterprise resource
planning (ERP) systems. In this paper we present a framework for the analysis of the
environmental uncertainties and then bringing them on board during the system
implementation indirectly through the development phase of the ERP so as to mitigate the
challenges that may arise during system implementation by using the OIPT.

In this paper, section 2 discusses the OIPT and in section 3 we delve into OIPT and its
application in ERP implementation. In section 4 we discuss activity theory and its application
in ERP implementation. In section 5 we present a model for the implementation of ERP
incorporating concepts of activity theory and OIPT, addressing environmental uncertainties.
We include the application of the model in a university set-up under sub-section 5.1. We

present our conclusion in section 6.

2.0. Organizational information processing theory (OIPT)

OIPT posits that resolving uncertainty is the central task in organizational design.
Previous studies find a lot of factors that impede the connectivity of function and process that
lead to the uncertainty, such as organizational misfit (i.e. data, process, use) (Soh 2000),
organizational resistance (Copper & Zmud, 1990), adaptation problems (ERP adaptation, or
process adaptation) (Hong & Kim, 2002), differentiation among sub-units (Gattiker &
Goodhue, 2005), and organizational structure (Morton & Qing, 2008).

OIPT conceptualizes uncertainty as a lack of information about organisational tasks
and the environment of operation (Gattiker & Goodhue, 2004). The amount and types of

uncertainty vary across organizations and among individual departments within
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organizations. Literature states that mechanisms such as hierarchical structures and standard
operating procedures are appropriate when uncertainty is low, while computerized
information systems and lateral relations are better choices in high uncertainty situations.
Therefore, in order to prosper, the organization must match the appropriate mode(s) of
coordination with its particular uncertainties (Gattiker & Goodhue, 2004).

Gattiker and Goodhue (2004) have further noted various sources or types of
environmental uncertainty, including: the characteristics of the self-contained tasks that
departments must execute (internal context), instability of the external environment,
interdependence with other sub-units and differentiation among sub-units.

For the success in the implementation of the ERP, integration and standardization are
considered as the most critical characteristics of ERP. These are closely related to the
interdependencies and differentiation between sub-units of an organization as the main
sources of uncertainties which are internal in context. Theory suggests that greater
interdependence among organizational departments is associated with greater benefits from
ERP; on the other hand, differentiation among organizational departments can lead to some
significant ERP-related costs which are the most direct uncertainties in the implementation of
ERPs (Gattiker & Goodhue, 2004; Karimi et al 2004).

In addressing the environmental uncertainty, we look at the complexity of the
environment and dynamism or the frequency of changes to various environmental variables
affecting systems implementation from the perspective of interdependencies and
differentiation. Jones et al (2006) note that individuals operate in an environment of constant
risk and uncertainty this influences the choices people make. Not only are individuals
unaware of the outcomes that will result from strategic choices, but they are uncertain of the
procedures of making choices and are also uncertain about their own preferences and
procedures for choices they make (Jones et al, 2006).

In implementing ERPs, it helps to appreciate the conducted factors (CF) as well as
environmental factors (EF). Chen and Chou (2009) referencing various authors indicates that
conducted factors (CF) that influence ERP implementation success tend to be internal and
include, among others, top management support, user support, project team member
competence, project manager leadership skills, vendor support, consultants competence; level
of system customization and data quality and post-implementation support for the ERP
system. On the other hand, Daft and Lengel (1986), Milliken (1987) and Karimi et al. (2004)
have discussed environmental factors that influence organizational task environments as

being among others: rapid technological changes, global competitors, unpredictability of
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customer taste, severe regulatory restrictions, shortage of labour or raw materials, relative
lack of exploitable opportunities and resources.

Chen and Chou (2009) point out that conducted factors (CF) have the positive
influence on coordination improvement and task efficiency while environmental factors (EF)
have the positive influence on coordination improvement but negative influence on task
efficiency, coordination improvement, and task efficiency have the positive influence on ERP
benefits.

In the context of ERP implementation, there is need to remove any uncertainties that
relate to ERP implementation. These uncertainties include: the system specifications, user
requirements, budget (cost) estimates, time to be spent in the system implementation and how
the system implementation process will affect normal operations of the business. The
uncertainties need to be addressed at the time of systems planning and is significant,

especially for large projects such as ERP implementation.

2.1 Interdependence and differentiation factors in OIPT

2.1.1 Interdependence influence on ERP benefits

Interdependence describes the degree to which organizational units exchange information or
materials in order to complete tasks (Wybo & Goodhue, 1995). Interdependence increases the
need for ‘‘mutual adjustment’ and decreases the degree to which activities can be pre-
planned. When interdependence is low, simple coordination modes, like standard operating
procedures, suffice. However, high interdependence increases the need for a common
formalized language in order to enable the exchange of information among departments.
OIPT posits that the benefits of a highly integrated, standardized system, such as ERP, are
influenced positively by the level of interdependence. That is, the higher the interdependence
the more the benefits of the system to the users and organisational units.

Managing interdependence and improving the flow of information across departments
is a major reason many firms have implemented ERP (Cooke & Peterson, 1998). ERP
facilitates departments to exchange information and materials. After all, data standards
eliminate the burden of reconciling or translating information that is inconsistently defined
across two or more departments. Data standards also do away with data ambiguity. ERP also

improves the timeliness of information for decision making.

2.1.2 Differentiation influence on ERP costs
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The costs of a standardized system, such as ERP, increase in proportion to the degree
of departmental differentiation, which is the uniqueness of tasks, technologies, environment,
goals, and standard operating procedures across the departments. According to a model
developed by Goodhue et al. (1992) when an integrated information system is implemented
across a number of differentiated departments, two types of costs result: design costs and
compromise costs.

Designing a single common system to accommodate the diverse needs of departments
that differ greatly from one another is a difficult and expensive task, compared to designing a
system for a collection of relatively homogeneous departments and units. These design costs
include the time and money spent developing a common understanding across very different
points of view, creating complex information system designs, and sometimes database
structure redesign. On the other hand, when standardized systems are implemented across
differentiated departments and units without such complex designs, some departments will
experience compromise costs. These costs include decreased operational performance or
decreased data relevance due to one or more departments having to use an information
system that is not well-tailored to the specialised tasks that the department must execute.
Hong and Kim (2002) found out that the fit of an organization’s ERP system with its tasks,
data, and related needs explains a significant amount of the company’s ERP implementation
success.

Understanding these two factors, that is, interdependence and differentiation is critical
for successful implementation of an ERP. In this paper, we explore these factors by applying

the OIPT.

3.0. Organizational Information Processing Theory and ERP implementation

Premkumar et al. (2005) note that OIPT identifies three important concepts, that is,
information processing needs, information processing capability, and the fit between the two
to obtain optimal performance. Information processing needs portend the user requirements,
thus addressing the business area the system will be used to solve an organizational need. On
the other hand the information processing capability addresses the system specifications and
the features of the system that will make it effective for purposes of solving business
problems it is expected to address.

Otieno (2010) points out that the difficulty in ERP implementation in developed
countries may be exacerbated by the claim that ERP embodies established ways of doing

business thereby requiring organizations adopting ERP systems to change their business
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processes to conform to business practices inbuilt in ERP packages. Vendors argue that the
adoption of these best practices makes the configuring of the software less costly and brings
about improvement in the organization’s processes. Furthermore, ERP systems are developed
by vendors who draw on their existing sources of knowledge, resources and norms. These
would include the developer organization’s own business strategy and prevailing norms about
what constitutes best practice. The challenge with this approach is that the ERP is developed
without consideration of the implementation challenges that are environmental in nature. The
lack of this consideration is considered to be the main source of resistance in the
implementation of ERP by the users.

Premkumar et al (2005) further notes with increased information needs, the uncertainty
can be dealt with by developing buffers to reduce the effect of the uncertainty, and by
implementing structural mechanisms and information processing capability to enhance the
information flow and thereby reduce uncertainty. Thus, the establishment of the likely
uncertainties before the design of the ERP is important for the success of the implementation
of the ERP.

Redesign of business processes in organizations and implementation of integrated
information systems, such as ERPs, is expected to improve information flow and reduce
uncertainty within organizational units. This strategy can also create better information flow
between organizations to address the uncertainties in an organization. In this paper, we
propose the consideration of the uncertainties during the redesigning stage by the application
of OIPT to evaluate the associated interdependencies and differentiations. By applying the
OIPT in the ERP implementation an organization needs not to re-organize itself but rather the
ERP should fit into the organization, thus eliminating any resistance (by users- both

management and workers) to the system implementation process.

4.0. Activity Theory and ERP implementation

Activity theory informs systems design through the identification of the actions and
processes for organizational use. Mursu et al (2007) in their review of the work by Bedker
(1991) note that Activity Theory is an analytical framework in understanding computer-based
artefacts as instruments for work activities and materials for systems design for organizations.
Mursu et al (2007) also notes that Activity Theory is a philosophical and cross-disciplinary
framework for studying different forms of human practices as development processes, with
both individual and social levels interlinked at the same time in reference to work by Kuutti

(1996). The salient features of the two perspectives imply that the ERP should address both
6
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the interactions between the human activities and the elements that form the ERP (the
artefacts). The social context addressed by the Activity Theory is centric to the understanding
of the key human practices that are to be considered in the implementation of the ERPs.
Wenger (1999) describes these human practices as a community of practices. These
communities of practices will inform the artefacts that are to be used in the design and
actualization of the ERP. Thus systems should not imposed on users but should be negotiated
implementations so that the artefacts are derived from the activities of the community, that is
the users.

Since the activity theory emphasizes on work-oriented and participatory approaches to
information systems development designs, we draw our framework for the ERPs
implementation by not creating a method or methodology, but rather we collect usable
methods under the activity-philosophical approach by creating an activity-philosophical
model. This in effect will give individual institutions an opportunity to apply the proposed
framework of designing ERPs that take care of the prevailing circumstances and hence
eliminate the potential user resistance to ERP implementation.

Activity theory underpins the need to have an all inclusive approach in developing an
information system. Korpela et al (2004) note that there is need for an analytical model for
work-oriented information system design that considers the requirement that what people are
doing in their everyday tasks and duties should have an opportunity to make an impact on the
prospective information systems an organization may be implementing. Korpela et al (2004)
further propose that when designing an information system from the worker’s perspective,
the following be considered: start with the work activity as a systemic entity; see the
technology, including computer-based technology, as a tool to facilitate work, embedded in
the work system; take into account both collective and individual aspects of work; and study
the work systems in their organizational context.

The analytical model for the ERP implementation must be applicable to both
technological development by software and information system professionals and the

development of work practice itself by the workers.

5.0. Framework for the implementation of ERP

The proposed framework is anchored on the understanding that ERP implementation for any
organization should take into consideration organizational culture and structure.
Organizational culture explains people’s ways of behaving as exemplified by the

organizational structure which includes the rules, programmes and operating procedures. The
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organizational structure equally defines the practices as indicated by the Activity Theory;
which defines the processes through the practices. There is, therefore, need to direct the ERP
implementation to the information processing needs (IPN) and information processing
capability (IPC). This is to ensure the organization attains a fit between the IPN and IPC for
successful system implementation process.

Gattiker and Goodhue (2005) indicate that ERP systems are a class of information processing
mechanisms aimed at reducing uncertainty by either providing compatibility among stand-alone
systems or fostering exchange of information between the departments within the hierarchical
structure. Through OIPT, the assessment of organizational uncertainties in relation to the
structure is made possible. For instance, if the information-processing capacity of the existing
structure does not support the information-processing requirements (explained by OIPT),
employees can refer the uncertainties to upper levels of the hierarchy (structure) for decision-
making or further direction. This is so because in any hierarchyi, it is expected that the higher
levels of the organization have more access to detailed and organization-wide information for
decision making than the lower levels, who may not be decision makers.

Uncertainty is associated with insufficient information, leading to inability to confidently
predict probabilities of how environments will affect the success or failure of a decision-making task.
For instance, the information processing needs of an organization are shaped by the
relationship between organizational culture and its structures. Therefore, if the information-
processing capacity of the existing organizational structure as identified by OIPT is not high
enough to accommodate the information-processing requirements, there is an escalation of
uncertainties by the employees to upper levels of the structure. An organization is assumed to
be effective if there is a fit between information processing capacity and information
processing requirements of its environment (Wald, 2009). This gives credence to the need for
organizations to implement ERPs that accommodate the organizational structure and culture
so as to reduce uncertainties. The net effect will be improved information processing
capabilities of the ERPs which will address the increased information processing
requirements across departments.

Li, Fellows and Liu (2008) developed a model (figure 1) that attempts to address the
uncertainty issues associated with the ERP implementations. In the model, they offer
explanations on the interaction between organizational culture and organizational structure.
In the model, a close relationship is established between organizational structure and culture
whereby the organizational structure modifies organizational culture while organizational

culture determines the organizational structure. By understanding the organization structure



271  the interdependencies and differentiation characteristics cannot fully be established. We thus
272  propose a modification to the conceptual model presented by Li, Fellows and Liu (2008) to
273 include the OIPT and activity theory concepts as presented in the model figure 2.
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275  Figure 1: A conceptual model on the interaction of organizational culture and organizational
276  structure (from Li, Y. I. H. Fellows, R. and Liu, A.M. M. (2008)

277 As indicated in section 3 above, when an ERP is not a good fit for an organizational
278  unit’s unique business processes, processing capability is likely be compromised and when
279  differentiation between units is greater, it is unlikely that an ERP which standardizes
280  processes between units will meet all the unit’s needs equally well. Organizational managers
281  therefore need to appreciate the information processing needs of their businesses and measure
282  against the capabilities of the ERP solution to be implemented.
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308  Figure 2: Modified Li, Y. I. H. Fellows, R. and Liu, A.M. M. (2008) model for successful
309  implementation of ERPs

310 From the figure above, inputs to the ERP system selection for implementation include
311  policies of the institution, the strategic plan, ICT action plan and ICT infrastructure that may
312  already be in use. In the transformation process, the OIPT and activity theory concepts come
313  to play. Activity theory influences the behavior of people, their performance of work, and
314  their interactions in system implementation process. On the other hand, OIPT concepts
315 influence the interdependence of the systems and users as well as the differentiation. In the
316  end the OIPT and activity theory impact on the output shown here as desirable characteristics
317  of ERPs. These characteristics include resource optimization, system integration, flexibility,
318  and adaptability.

319 The integration of OIPT in ERP implementation can significantly modify the
320  organizational structure to form a new culture, especially where a standard solution like ERP
321 is implemented and staffs are directly involved in the system implementation which

322 effectively reduces the uncertainties associated with the ERP implementation. ERP
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implementation can bring about new ways of working that can equally lead to modification of
the structure, inevitably leading to a flat organization structure as opposed to a tall
hierarchical structure. This is because the ERP allows workers to access information stored in

large databases that cuts across departments.

5.1 Application of the proposed ERP implementation strategy in a university set up

For purposes of informing the practice of systems implementation, the OIPT helps
bring forth the needs to ensure capabilities of systems being implemented are well
appreciated by the implementers and that the user needs are fully addressed by the solutions
proposed. To illustrate on the applicability of the proposed model, a University set-up is
considered as it presents an environment in which the various components of the OIPT and
Activity Theory are easily identifiable.

Cornelius (2007) and Pollock and Cornford (2004) note that an ERP for a university
should be implemented on the strength of the modules in it that should facilitate information
processing covering students administration (admissions, examinations, fees management,
course materials management); staff management (human resources functions, welfare) and
resources management (finances, motor vehicles, classrooms, and related facilities). Rico
(2004) points out that a good ERP for the university set-up should facilitate easy and quick
access to students and staff records and should facilitate administration to serve both students
and staff efficiently.

In applying the proposed model in the university as pointed out by Rico (2004), it is
expected that organizational culture, structure, community of practices and existing ICT
infrastructure will form important input to the process of procuring and implementing of an
organizational ERP. The organization structure, activities to be supported by the system, and
the organizational information processing needs form the basis for selection of the ERP. If
the process is well managed, then the implementation will be effective and the ERP will lead
to important outcomes including resource optimization, integration of business processes,
greater flexibility in operations, and optimal adaptability of the business to the operating
environment.

In a university, the application of the model will assist in the identification and
alignment of the various interplaying variables as indicated by Cornelius (2007) and Pollock
and Cornford (2004). For instance, the use of OIPT will assist in the identification of the
components of ERPs that are in tandem with the culture and structure of the organization.

Some of the components like system values, language within the institution, the legal
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systems, meaning attached to every action which are critical for system implementation are
easily identified. These identified cultural components by the OIPT will define the inputs that
will be taken considered by the ERP. By applying the Activity Theory the activities that
influence the processes based on the cultural and structural components as formulated by the
OIPT is established. Activities like student administration, staff and resource management are
aligned with beliefs of the recipient and a hybrid output (processes and input) that represents
the desire of all parties in achieved.

Through the application of the proposed model in ERP implementation the users of the
ERP will identify with the system through the identified inputs that reflect on their beliefs.
The process alignment with the input which occurs through the Activity Theory will further

enhance harmony between the users and the systems.

6.0. Conclusion

Information processing requirements and interactions of the various characteristics of
an organization are critical components for systems to be implemented successively in any
organization. By the application of the OIPT the ERP designers and implementers are in a
position to establish the organization requirements to be addressed by the system. The
activity theory on the other hand is used to establish the work-oriented and participatory
approaches to information systems development designs, so as to bring into the system
inclusiveness and hence minimize the chances of ERPs implementation resistance by
workers.

By applying the proposed model it is anticipated that a balance between input and
process while having the user as the central element will promote acceptance of the ERP
implementation. Whereas the paper has looked at culture and structure at organizational level,
we consider that current organizational models have departmental cultures and structures that
contribute to organization-wide processes. Further analysis of the effects of departmental
cultural factors on the unit/departmental processes needs to be investigated on how they

affect the implementation at the departmental level.
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