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Abstract

This research investigates the impact of local conditions on the use of information technology
in a public organization, and how the use of that technology affects the organization. It
focuses on a case study of the state-owned oil corporation of Mexico, Petréleos Mexicanos
(Pemex). Since its foundation in 1940 as an integrated national oil company, Pemex has been
in a continuing process of modernization. In recent years, this process has involved
substantial use of information technology and organizational restructuring, based on models
imported from industrialized countries. This has been done without always explicitly
considering local conditions, although information systems research has widely emphasized
the need to consider the social aspects when implementing information technology. Such
research has argued the need to explore how the local conditions shape information systems,
as they are constructed and enacted by actors when making sense of their use of systems in
their daily work environment. The research uses institutional theory and a contextualist
framework to examine both how local social values and historical conditions shape the use of
information technology and what impact its use has on the social environment and the
organization changes that take place. Although the research highlights the local context, it
deals more broadly with processes that are occurring in many organizations in various
developing countries because of the global transformations linked to the widely pervasive
diffusion of information technology. It therefore also provides an understanding of the
generic process of information technology utilization in developing countries, with the aim of

guiding practice.
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1 INTRODUCTION

1.1 BACKGROUND TO THE ISSUE RESEARCHED

The early experiences of the use of computers in organizations were generally understood
from an engineering perspective. However, the need soon became evident to address the
systems’ ‘soft’ aspects — understood as the social, cultural, and political factors that shape the
use of information technology in a social environment. Consequently, ‘information systems’
has developed as a specialized discipline of study over the last two-three decades. Although
research into information systems has recognized the need to address indigenous local
conditions in terms of social aspects, generally it is limited in the identification of how the
social conditions and cultural aspects actually affect the use of this technology. To do this,
the impact of the use of information technology in the environment must be studied in the
context where it is implemented. This research aims to guide practice and theory by
uncovering, through a qualitative analysis in a specific case, the impact of local conditions on

information systems and the impact of the use of information technology in its environment.

A starting point for this work was the Oxford English Dictionary’s (Simpson and E. 1989)
definition of three concepts that provide the foundation of this dissertation:

“Rationale - A reasoned exposition of principles; an explanation or statement of reason, the

logic of anything.

Rational - Of, pertaining or relating to reason... Descriptive of methods of analysis and
planning that make use of calculation to bring about a project result, especially in

€conomics. ..

Rationalism - The view that reason is the only guide leading to the improvement and progress

of human race and that adherence to religious or other ‘non-rational’ belief is outdated.”

1.2 SIGNIFICANCE OF THE RESEARCH

The research presented in this thesis is a case study of Petroleos Mexicanos (Pemex), the
stated-owned company that has, since its founding in 1940, monopolized activities in
Mexico’s oil sector. Although the case study has many unique aspects, the processes
undertaken by Pemex might be recognized as familiar by many organizations, in many

countries, which find themselves in similar circumstances. In the 1990s, enterprises
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throughout the world embarked on such efforts, in order to explore the potential offered by
information technology to modernize their structure and operations. They tended to follow
an ‘ideal’ organizational model and tried to take advantage of the enabling power of
information technology to drive the processes of change, mirroring the model of

organizations in industrialized countries.

This research is a situated study that does not aim to derive generalizations from the specific
analysis of Pemex within its Mexican context. Instead, it seeks to build understanding of the
dialectical relation between local conditions and the use of information systems, which have
implications beyond this specific situation. The local conditions studied refer to both the
national context and Pemex’s social setting. The case study therefore includes a rich
description of the historical development of the country and the vital role of Pemex to the
Mexican economy because of its control of a strategic economic sector. The intention of this
description is to provide an insight into the characteristics of the social setting in which the

process of changing of the organization took place.

Oil is the main source of income for the Mexican government, so the national economy as a
whole is highly dependent on Pemex’s export revenues. It is the biggest company in Mexico
and has had a leading role in the promotion of the use of information technology. It is also
one of the biggest companies in the world, exporting oil to the United States, Israel, and some
European countries. It is an important participant in the highly competitive international oil

market and has become a virtual strategic oil reserve for the United States.

International oil pricing is very complex, but Pemex’s productivity level is an important
factor in determining its revenues. From the 1970s, Pemex has had the good fortune to
possess extraordinarily productive offshore wells. This productivity derives from the
geophysical characteristics of the oil deposits, which allowed the company to operate without
any pressure to strive for productivity improvements. It is a state-owned company, and its
management style has been tightly linked to the public administration’s political line and

government financial needs.

The company’s origins caused it to be structured to enable its operations to be carried out in
an ad hoc way, without regard to productivity considerations; it did not even have registers of

data for costing products. Pemex’s raison d’étre was to produce oil to keep the economy
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running, not to generate profits. Nevertheless, during the 1970s general public concern about
Pemex’s inefficiencies grew to a point where there was a strong public demand for the
modernization of its operations — or else its privatization. This pressure derived mainly from
external factors. The introduction of information technology was identified as the key
strategy the company should undertake in order to modernize its operations and achieve

global standards.

Since its creation, Pemex has undergone several major organizational restructuring exercises.
In most cases, these can be explained as responses to the growth of the organization and to
external environmental influences, among them fads and fashions. During the oil boom of
the 1970s, the company made enormous achievements in terms of increasing production
capabilities. However, this was accomplished at unacceptable levels of costs, a situation that
was publicly known. By the beginning of the 1980s, several factors had come together to
trigger a major organizational change. This was initiated to transform Pemex’s mission and
values with the goal of introducing an economic rationale to its operations. By that time, the
company’s poor public reputation for efficiency had become incompatible with the
Government’s policy of striving to modernize the country. There was public demand to stop
the excessive abuse of discretionary powers by the company’s managers. During the same
period, Mexico’s trade partners were demanding the liberalization of the oil sector as a part of

negotiations to relax trade barriers.

In response to these internal and external pressures, Pemex undertook the process of
modernizing its administration with extensive use of information technology and advice from
foreign consultants. It had been a major user of information technology since the 1960s, but
with systems developed from an engineering perspective to solve specific problems of
administration rather than the overall business transformation now being sought. The key
element of this transformation was the introduction of evaluation and analysis techniques to
adjust the company’s operation to market standards. The process of change was undertaken
by imitating the latest global models of business administration and best international

business practices, but with scant regard to local features.

The case on which this research is based is a longitudinal study. This provides the

opportunity to examine over time how local conditions affect processes of using information
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technology and organizational change efforts, as well as the impact of information

technology on the organizational change process over time.
1.3 PROJECT AND THESIS OUTLINE

The review of the literature on the study of information technology in organizations provided
in chapter 2 focuses on how research has tried to disentangle the complex phenomenon of
implementing information technology in organizations from the characteristics of the social
context in which it is implemented. It examines the different trends developed in the
understanding of information technology implementation in organizations, from approaches
with an exclusive technical perspective to those that attempt to understand the non-rational
behaviour of organizations by addressing the complexity of the human, social, and cultural
aspects. Some of the most recent studies, in particular, examine the introduction of
information systems into organizations from developing countries with very different cultural
conditions to those where information technology was originally developed. This review
presents institutional theory as the theoretical base for the analysis of the case study, in
particular Peter Berger, Brigitte Berger, and Hansfried Kellner's work (1973) that identifies

the predominant institutional orders of modern society.

Chapter 3 discusses the main methodological options for investigating and understanding
information systems in organizations. It argues that the selection of a qualitative theoretical
perspective for the analysis of this case study is justified because it provides an effective
means of describing and structuring the understanding of how local conditions affect the use

of information technology, and with it the environment in which it is used.

Modernization has been the rhetoric used by authorities to support information technology
use in organizations, and all Mexican governments since the beginning of the twentieth
century have had the modernization of the country as a key objective. As understanding the
social framework in which the historical transformation of Pemex took place is essential for
the research, the description of the case study’s context starts in chapter 4 by analysing the
ideological framework of modernization to give a general background to the historical
development of Mexico as a nation that is part of Western society. The concepts of
modernity, modernization, and globalization need clarification because they are part of the

central political scenario of Mexico and of the political discourse of the party that remained
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in power for a very long period; it was also the ideological foundation of all Pemex’s
organizational restructuring efforts during the period studied. There is also a need to
disentangle the role of information technology in the process of social change. After
explaining the ideological framework, chapter 4 describes the national and organizational

contexts of the case study.

Chapters 5 and 6 examine the process of change undergone by Pemex and its information
systems developments. These two chapters refer to two historical periods, the first from the
beginning of the twentieth century to the early 1980s and the second moving on to the middle
of the 1990s. The research points out that the process of changing an organization is not
suspended somewhere outside a specific time and place, but is influenced by the social and
political conditions in which it has occurred. It also recognizes that the description of what
took place is the researcher’s social reconstruction of those events. The longitudinal nature
of the case study reflects the importance of long-term processes of continuity and change of
the organization. Chapter 7 describes the company’s development of information systems
other than the mainstream ones discussed in chapters 5 and which are relevant to the analysis
of the case study. Chapter 8 addresses the content of the processes described in Chapters 5, 6
and 7 in relation to the impact information systems had on the organizational outcome; these
are categorized into three types of change concerned with the way the organization harnessed
potential offered by information technology in transforming how its operations are carried

out.

Chapter 9 is an analysis of these processes. It aims to show the interaction between social
context, organizational change, and the use of information technology, as well as how the use
of information technology has affected the process of organizational change. Institutionalism
forms the theoretical basis of this analysis (Pettigrew 1983), (Westney 1987) (Zucker 1983)
(Zucker 1987). This theory provides the means to structure the complexity of social reality in
a way that allows the interaction between the social context and the process of changing the
organization and its information systems to be analysed effectively. The analysis also uses
Berger’s specific framework of the prevailing institutional orders of modernity to identify the
features of local conditions that have affected the use of information technology and the
process of change of the organization within the ideological perspective of modernization.

Overall conclusions of the research and proposals for further research are given in Chapter

10.
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The presentation of the case follows Pettigrew’s (1983) framework by providing rich
descriptions of the context, process, and content of change. The context refers to the general
process of modernization, in particular to the national economic, political, and social
environment of Mexico; the process involves both the organizational change and the
introduction and use of information technology; and the content of change refers to the type
of change introduced by the use of information technology in relation to the impact of the
information systems in the organization. The rich description of the case is a hermeneutic
exercise to help interpret the complexity of the conditions of the organization studied, by
immersing the reader in the specific social setting in order to help understand how local
conditions influenced the organizational change process. This rich description is needed to
identify the prevailing institutions in the organization during the different historical periods
that comprise the longitudinal research, as well as the institutional values that determine how
people act in their specific time and place. In this sense, information technology is seen not

as a neutral tool, but as one that carries specific values.
1.4 AIM OF THE THESIS

The aim of the research reported on in this dissertation is to:

1. Uncover the ideological forces that affect the processes of changing an organization
and its adoption and use of information systems within its context; and

2. Determine what influence the technology has on the environment where it is used.

The interpretivist method employed allows the analysis of the complexity and specific
features of the social conditions in which the organization has developed; the process by
which the use of information technology was influenced by its context; and the outcomes of

changes of the organization induced by the use of information technology.
1.5 CONTRIBUTION OF THIS RESEARCH

This research develops understanding of the complexity of the links between local conditions,
information systems, and organizational change and the impact of information technology in
the environment where it is used. This situated case study illuminates how the different
aspects that comprise these phenomena are constructed. For example, it shows how the

change process is shaped by the different aspects that surround it, such as by people holding
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beliefs, values, and political positions when acting in their daily work life, and trying to make
sense of the information systems by using them. The way in which decisions about use are
based on discourses of power, underpinned by specific political or technical rationales, is
another factor shaping the events studied, as are economic and political aspects of the
relevant national and international contexts. Investigation of each of these aspects provides
understanding of the complexity and significance of the here and now of the use of
information technology in a social context, specifically of projects aiming to introduce
information technology in social contexts in which rationality is not the prevailing rationale.
It can also guide practice and shed light on assessing the risk involved in the type of project

that confronts the institutional values of an organization.

The research contribution does not aim at generalizations: but seeks to develop an
understanding of the relevance of considering local conditions in practice through an
interpretive perspective. Therefore, it aims to show that social aspects cannot be considered
only as one of the variables of the system, like ‘human factors’ as one among other abstract
variables. Practitioners have to consider the role of actors whose behaviour is influenced by
specific mental frameworks, and how these change — or need to change — to obtain the
desired benefits from the introduction of information systems. Practitioners should also be
able to assess the feasibility of certain projects in which the introduction of a system implying

a clash with the institutional values of the organization.

The research contributes to theory building through the identification of the two types of
rationales that are commonly present in any implementation of information technology in
modern society: the political rationale that follows the social order of local conditions, and
the economic rationale whose foundation rests in scientific knowledge. These two forces act
in a dialectic process to build the social construction of any organization and its use of
information systems. It is not one or the other, but the coexistence of both ideological forces
in tension that has to be recognized and managed. The identification and management of
both these forces will allow a use of information systems appropriate to the indigenous
conditions of each case, and bring about the desired benefits of the use of information
technology. Such recognition discards the possibility of defining a universal recipe for the
use of information systems. Instead, it urges practitioners to address each situation in its
specificity when considering the enabling potential of information technology. By

identifying the impact of local conditions on information systems, the research intends to
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create a better understanding of the limitations of technologically-deterministic approaches

that take little account of local conditions and the high risk of the strategies involved.
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2 LITERATURE REVIEW

This chapter is a review of the literature dealing with research efforts in information systems
that recognize the hybrid nature of these systems as a social process (OECD 1988) with both
technical and social components (Land, Mumford, and Hawgood. 1980) (Land and
Hirshheim 1983) (Mumford 1983a) (Westrup 1998). Such research has emphasized the
social dimensions of information systems, which include leadership, political structures,
people, and motivation. It has also recognized the use of information technology as an
intervention in organizations to transform their processes and work practices (Avgerou 2002).
Although the social nature of an information system prevails in any situation where
information technology is implemented, the specificity of the social setting in developing
countries represents a major challenge. As this thesis focuses on a case study in a developing

country, the review begins with this issue.
2.1 INFORMATION TECHNOLOGY USE IN DEVELOPING COUNTRIES

In order to create appropriate information systems, there is a need to understand how the
social context influences the use of information technology and how organizations use
information technology within their own circumstances (Avgerou 2002). This is especially
relevant for developing countries (Korpela 1996) (Ojo 1992) (Van Ryckeghem 1992)
because: “While there is not a universal ‘culture of developing countries’, local practitioners
in developing countries need to devise appropriate ways of coping with the features of the

local cultures” (Ojo 1992: p.108)

For most developing countries, hard currency is not easily available and unfulfilled social
needs compete for resources. This highlights the particular importance in these countries of
trying to ensure that investments in information technology deliver tangible benefits (Korpela
1996) (Sahay 1995) (Van Ryckeghem 1992). However, the majority of information systems
research has been carried out in industrialized countries with different social settings and

rationales to those that prevail in developing countries (Avgerou 2000).

Research carried out in various African nations shows that traditional social arrangements
prevail in the way organizations operate (Ojo 1992) (Van Ryckeghem 1992). This kind of
adaptive feature of any human society has led many researchers to identify the need for

flexibility in information systems. Such flexibility is vital if benefits from using information
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technology are to be achieved in the socio-cultural contexts of organizations in developing
countries (Bada 2000) (Calitz 2000) (Ojo 1992) (Robey 1988) (Walsham 1992). Information
systems research carried out in developing countries has reinforced the finding that
information technology is not value free (Lind 1991) (Woherem 1992) because it
incorporates models of reality derived from the contexts in which information systems are
developed. These models are generally imbued with Western values, which are not

necessarily universal (Lind 1991) (Lind 2000) (Walsham 1988).

Research has also acknowledged information technology’s potential for helping to promote
economic growth in developing countries, but its realization depends largely on acquiring the
ability to appreciate local conditions and develop applications to address them. Local
conditions consist of a variety of dimensions, including specific social and economic settings,
cultural values, and technical issues such as the availability of equipment, lack of trained and
experienced personnel, the reliability of power supplies, and telecommunications
infrastructures. Insufficient financial resources and different national and organizational
rationales can also be significant local influences (Bada 2000) (Korpela 1996) (Lind 1991)
(Madon 1994) (Walsham 1988). Lind (1991) recognizes that computer-based solutions
which work in one organization in a specific country will not be applicable in another
organization or country if a different rationale prevails, he introduces the concept of
‘computer model fit’, to reflect the applicability of a system within a specific context. An
evaluation of the applicability of any information system should therefore consider the
cultural characteristics and social values of the environment (Galliers, Madon, and Rashid
1998) (Robey 1988), which can reveal the level of risk when a system created in the West is

implemented in a developing country.

To understand the use of information technology in developing countries, there is a need to
review the research undertaken in information systems that has followed one of two main

perspectives:

1. The ‘technical-rational’ research stream. This has an analytical approach and
addresses organizations in terms of variables in interaction with their environment,
with the aim of constructing a comprehensive model. It developed from the positivist
tradition of cause-effect explanations, with a technically-deterministic perspective that

seeks to build universal prescriptive guidelines driven by the business and managerial
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concerns which have prevailed in the research agenda of this perspective (Avgerou
2002).

2. The socio-technical viewpoint. This research approach takes a systemic perspective
that recognizes knowledge as a social construction, with the objective of gaining
understanding and insight into the complexity of information systems within their
specific contexts. It also seeks to guide practice on the premise that each case has to
be addressed in its own specificity to be able to obtain the expected benefits from

information technology investments.
2.2 THE TECHNICAL-RATIONAL PERSPECTIVE

The technical-rational perspective on the impact of information technology in organizations
has been influenced mainly by contingency theory from organizational studies (Lawrence and
Lorsch 1967). It has focused primarily on the normative goal of achieving an ideal model of
an organization, defined as a set of variables that can fit the conditions of its environment.
This research approach has been dominated by academics from business schools and has
been developed through the use of a rational model of organization, which treats information
technology as a strategic resource that enables organizational change. It argues that
organizations must undergo a process of transformation in order to survive in the changing

global environment (Economist. 1990) (Hammer and Champy 1993).
2.2.1 Technological Determinism

The idea of ‘technological determinism’ emerged from technical-rational research. This sees
the introduction of technology in organizations as inducing predictable changes in job
redesign, procedures, communication among areas, flows of information, structures, cultural
values, power relations, etc. Its key concern is the ‘correct’ management of information
system activities, a task implying the need to manage the various aspects that have to be
addressed in order to obtain benefits from investments in information technology. These
aspects do not relate to any specific condition, but are addressed as if they are context free
and have universal validity. The approach refers generally to the different technical
platforms that have to be considered or the activities that need to be undertaken, such as end-
user computing, networking, the organizational structure of the information technology unit,
data management, planning, and training (Agarwal and Sambamurthy 2002) (Awad 1988)

(Laudon and Laudon 1998). Over time, this kind of research has incorporated additional
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topics to address the new needs created by the development of technology and its impact on
organizations. In providing guidance on how information technology has to be used in an
organization to obtain benefits from the investment in it (Coe 2001), this perspective tends to
divide up relevant factors for analytical purposes although all these aspects are intrinsically

linked in real life (Walsham 2001).

As this line of research is focused on the elements that have to be addressed in the process of
harnessing information technology potential, it also covers the social dimension — but
considered as just one variable among others (Keen 1987) (Lucas 1989) (Sprague and
McNurlin 1993). Nevertheless, it has illuminated important aspects of the process of
implementing information systems, for instance by recognizing the need to consider
information technology not as an end in itself but as a resource that provides a service to
support the other activities of the organization (Long 1989) (Lucas 1989). Some authors
from this viewpoint have provided frameworks that try to help understand the use of
information technology in organizations over a period of time. They usually describe the
process as linear and defined by the different phases that all organizations have to go through
in harnessing the potential of information technology. This research trend is based on a
retrospective analysis of organizational cases that seeks to infer general practical guidelines
based on actual experiences (Galliers and Sutherland 1991) (Kovacevic and Majluf 1993)
(Nolan 1979).

The technical-rational research stream recognizes that obtaining benefits from information
technology investments requires the restructuring of organizations in order to prevent them
ending up with systems which, like ‘electronic pens’, focus only on the automation of manual
procedures. It has also emphasized the subversive character of information technology,
because of its potential to challenge the status quo and create new standards for
organizational operations. This forces organizations wishing to survive in the new
competitive environment to question what they are doing, and how and why they do it, and to

consider alternatives approaches using information technology as an enabler.
2.2.2 Business Process Reengineering
Information technology’s potential for enabling the redefinition of business processes is

exemplified by the concept of ‘business process reengineering’. This has deep roots in, and
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was widely developed by, management consultancy companies in the 1990s. Its ultimate
expression was encapsulated in the idea of using information technology to totally restructure
or ‘obliterate’ traditional business processes (Hammer 1990). Here, information technology
is seen as an autonomous driver of organizational change (Davenport and Short 1990)
(Kovacevic and Majluf 1993) and the core aspect studied has been the enabling character of
information technology to structure organization operations in new ways. However, this
view of information technology as a driver of organizational change (Chandler and Holzer
1988) (Drucker 1988) (Peters and Waterman 1982) has paid little regard to the specificity of

the social context.

The term ‘business process reengineering’ encompasses various meanings, but is usually
packaged in a way that is easy to explain because it avoids the complexity of the social
dimension implicit in both developing information systems and in organizational change.
Business process reengineering also encompasses the idea that organizations can be shaped
through practices of managing organizational culture, which also tend to ignore the

complexity of social and cultural phenomena (Anthony 1994).

Critics of business process reengineering argue that it is: more rhetoric than actual
achievement (Jones 1994); a process that is not cost or risk free (Kirk, Grover, and Teng
1994); and an approach that fails to consider social factors such as the political nature of
organizations (Angell and Smithson 1991) (Grint, Case, and Willcocks 1996) (Keen 1981),
culture, power, and motivation (Bjorn-Andersen, Turner, and Turner 1994). It also does not
take account of social inertia, as it assumes that processes and the behaviour of workers can
be defined from scratch in any organization. The capacity of business process engineering
for transforming an organization has been challenged by showing that a more integrated
perspective is required in the redefinition of a business. This recommends first formulating a
clear vision of the type of organization that should be built, then using information
technology as a driving force, not as enabler of change, to achieve that vision (Bjorn-
Andersen, Turner, and Turner 1994). An argument has also been raised about the constraints
that information technology can impose on organizational restructuring, for example because
enormous investments in infrastructure ‘legacy systems’ are forcing compromises in the way
business processes adapt to new systems (Broadbent, Weill, and St Clair 1999) (Henderson

2000).
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2.2.3 The Ideal Model of a Global Company

Another important area that has been researched within the rational perspective is the way a
global company should operate (Bradley, Hausman, and Nolan 1993) (Ives, Jarvenpaa, and
Mason 1993) (Ramarapu 1995). The enabling potential of information technology has been
identified as the answer to the challenge that organizations face in terms of new competitive
threats and uncertainties on a global scale. This research has provided guidance on the use of
information technology to help face those challenges, which has been expressed in terms of
developing a unique and universal solution. This ideal model requires organizations to
‘downsize’ in order to adapt and respond quickly and effectively to new threats in the market.
The approach aims to maximize performance within the whole organization, across all
activities and functions, in order to create a chain of value. It does this by co-ordinating the
different entities of an organization with the enabling capabilities of information technology

(Davenport and Short 1990).

Most of the research that deals with the transformation of organizations enabled by
information technology is centred in the idea that sharing knowledge can empower workers
(Rockart 1991b) and transform organizations into information-based enterprises (Drucker
1988). Critics of this view claim that the impacts of information technology in organizations
are just refinements of past management practices of control, not the empowerment of

employees (Kraft and Truex 1994).

Porter (1980; 1985) outlines a model to direct the transformation of the organization to
achieve superior performance in relation to its environment. His core concept is the idea of
‘value chain’, which describes the sequence of activities that contribute to value creation
within an organization. These come from both the organization’s providers (upstream) and
its clients (downstream). A drawback of this model is that its prescription for the
optimization of value chains expects these to be done independently from each other, which
ignores the adverse effects they can produce when they work in conjunction with each other.
Nevertheless, the model recognizes that the enabling potential of information technology to
transform organization needs to consider the environment within which it is implemented. It
also challenges the status quo by inviting creative thinking in restructuring organizational
efforts that take account of the specific conditions of each organization, not according to a

predefined model.
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Within this perspective, the concept of the global enterprise as the new form of organization
is addressed as the outcome of the enabling potentiality of information technology (Bradley,
Hausman, and Nolan 1993) (Leavitt and Whisler 1958) (Leavitt 1983). In organization
theory, the global model strives for: a flatter structure than traditionally used; management by
business line and products; cost-centre orientation; and flexibility in taking decisions with the
assistance of an intensive use of information. This model of an ‘organic’ organization with
few rules, undefined responsibilities and authorities, and communication in all directions is
presented as the alternative to the ‘mechanistic’ or ‘bureaucratic’ model, which has well-
defined responsibilities, a well-defined hierarchy of authority, and many rules and procedures
(Galbraith 1972). The bureaucratic model has an implicit pejorative connotation of being
outdated and struggling for survival in an ‘information society’, where flexibility and the
capacity to respond are the key characteristics needed to operate successfully in the new

environment (Drucker 1988) (Scott Morton 1991).
2.2.4 Moving Towards More Flexible Organic Organizational Structures

The global company is identified as having certain typical organizational features, including
the ‘horizontal’, the ‘network’, and the ‘platform’ (Ciborra 1994) (Daft 1995). The common
characteristic of these new forms is the central definition of strategy as being carried out
through projects operated by self-managed teams, which are empowered with access to
information and decision-making authority and with autonomy at an operational level. This
type of organization is managed by professionals who are integrated into multidisciplinary
teams, usually working by projects. Heavy use of information technology supports the
structure of the organization by offering access to data (Madnick 1991). The organization
structure is based on a process perspective that promotes cross-functional boundaries,
downsizing, and eliminating ‘unnecessary activities’ that do not make a value-added

contribution (Hammer 1990) (Rockart 1991a).

The literature about this aspect of the rational perspective promotes the ideal of an
organically structured model that can sustain the survival of organizations in the changing
environment enabled through the widespread diffusion of information technology. The
concept of an organic organization carries the idea of flexibility, and the related research

defines ‘best practices’ in using information technology as a link to achieving improved
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competitive advantage (Ives, Jarvenpaa, and Mason 1993) (Ramarapu 1995). The notion of
best practices has been backed by vendors of software packages, for example ‘Enterprise
Resource Planning’ packages that are supposed to include the best international business
practices. This research stream considers technology as a driver of organizational change.
The hermeneutic-free ideal model embedded in these packages is seen as the summary of best
practices and standards of operations, but pays no attention to how local contexts affect the
process of implementation, the actual operation and use of the systems, and whether a

package is compatible with the organization’s values and way of doing things.

In organizational theory, the efforts to transform organizations have been evaluated in
accordance with the goals being sought. The general aim has been to transform organizations
by building flatter organizational structures and becoming task driven instead of bureaucratic
(Beer, Eisenstat, and Spector 1990), as well as by reducing reliance on managerial authority,
formal rules, and procedures. These changes attempt to promote work teams, the sharing of
information, and delegation of responsibility and accountability to lower levels of the
hierarchy. Although most such projects have not achieved their goals, research has not been
able to find out whether this is caused by the model used, the way the process of change has
been carried out, or both (Kanter, Stein, and Jick 1992); little regard has been given to the
specific social conditions of the organizations involved, particularly if they are not entirely

driven by market imperatives (Avgerou 2002).
2.2.5 Strategic Planning to Align Business and Information System Objectives

Another important aspect of the rational perspective has been the idea that information
technology needs to be planned and masterminded by managers, based on an ideal vision of
the goal to be achieved. This concept has been linked to organizational strategic planning,
where the information technology function is aligned to the strategic objectives of the
organization from a managerial perspective (Cash, McFlarlan, and McKenney 1988)

(Kanungo and Chouthoy 1998) (Lederer and Sethi 1991) (Thorne 1988).

The theoretical underpinnings of this line of research lie in the assumption that successful
organizations have a fit among different variables, such as strategy, structure, environment,
management process, and technology (Chandler 1962) (Lawrence and Lorsch 1967) (Miles

and Snow 1978) (Rumelt 1974). A number of ‘success cases’ of strategic information
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systems that have given a competitive advantage to organizations have been cited, including
the one at the American Hospital Supply Co. (Venkatraman and Short 1990) and the
American Airlines reservation system called SABRE (Copeland 1988).

This perspective proposes an alignment between information technology and business
objectives which acknowledges that the business aims can be redefined by the technology’s
ability to enable new ways of carrying out the operations of an organization and its relations
with business partners. Its main value has been in explaining why the development of an
information system has to be aligned to the business strategy — and not be seen as an end in
itself — if the enterprise is to benefit from its use (Henderson and Venkatraman 1989)
(Kanungo and Chouthoy 1998) (Kovacevic and Majluf 1993). The recognition of the
strategic nature of information technology has also brought an understanding that this
alignment implies an awareness of the transforming potentialities of the technology in
relation to both the internal structures and processes of the organization, and its ‘functional
integration’, the company’s position in the market with regard to relations with both clients

and providers (Bradley, Hausman, and Nolan 1993) (Henderson and Venkatraman 1993).

Research taking this view has been oriented towards prescriptive solutions about the type of
arrangements organizations must make in order to use information technology effectively as a
strategic resource, and has been supported by the work of practitioners and consultants in
developing countries. It has allowed identification of the main trends that have ended as
market standards in the use of information technology in different economic sectors,
including prescriptions for rearranging operations and the kinds of investments organizations
have to undertake to remain in the market, such as ‘just in time’ in manufacturing operations
or effective customer-response techniques for supermarkets (Bradley, Hausman, and Nolan

1993) (Rotemberg 1991).

Such research has also enlightened practitioners about information technology’s potential for
permitting organizations to operate in new ways that could not have been possible without it,
as well as the need to recognize the technology’s strategic character in allowing the
manipulation and transmission of enormous volumes of data to support decision making.
These studies have revealed the perverse character of information technology in challenging
the status quo. The problem with them is that, again, they are context-free and do not explain

the difference between the successful use of information technology and those projects that
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failed to produce expected outcomes (Kraemer and King 1990). They also do not recognize
that the implementation of information technology on its own will not necessarily bring the
necessary organizational changes in terms of changing people’s work habits in using

information to back decision making (Volkow 2000).
2.2.6 Limits of Strategic Planning

In the technical-rational concept of strategic planning, the term ‘strategic’ comes from the
military arena and is associated with the idea of goal-driven control (Cash, McFlarlan, and
McKenney 1988) and the capacity of an organization to survive (Angell and Smithson 1991).
Information technology is seen as a strategic resource which can provide competitive
advantage — but only if it is managed in a way that supports the organization’s strategy
(Henderson and Venkatraman 1989) (Kovacevic and Majluf 1993) (Martin 1983). The
characteristic of being strategic is not something that can be given to an information system,

even if it is aligned to business objectives.

The assumption of planning as purposeful action has a tradition situated in the prominence of
abstract and rational thinking in Western culture (Blackler 1992), but there are researchers
who argue that organizations do not operate in accordance with the rational perspective of
strategic planning (Ciborra 1991) (Orlikowski 1996). This research shows that the cases
where an organizational transformation did happen were mainly those in which the change
started at the periphery of the corporation and were led by local managers, not masterminded
by the CEO (Ciborra 1991). Such a transformation is often achieved by a combination of

local and corporate initiatives, rather than just one of these approaches.

The enabling capabilities of information technology as a main agent in promoting
organizational change (Leavitt and Whisler 1958) has gained wide acceptance. Nevertheless,
research has pointed out that the technology can also act as a tool to constrain its use (Davies
and Mithcel 1994). The technology’s role has generally not been sufficiently studied,
although some research is making it clearer that restructuring and downsizing using
information technology do not, in themselves, create a new type of organization (Klenke
1994). There is also the need to understand how local conditions can shape information

systems development and the process of changing the organization.
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In one case study of the transformation of a traditional company into a new form of
organization, there was a recognition that information technology played an important role in
enabling the organizational change (Bjorn-Andersen, Turner, and Turner 1994). However,
this research revealed that change took place not as a preconceived master plan, but as a
process of endless evolution. In this case, key aspects of motivation, co-ordination, and
allocation of resources were solved ad hoc, producing pragmatic results through a process in
which local and global needs were being reconciled as the transformation evolved.
Nevertheless, the vision of how the new organization would look like was essential, as was
the role of leadership in the process of change (Bjorn-Andersen, Turner, and Turner 1994).
Emergent forms of organization research stress that sense can be made of new arrangements
only by analysing them within the social, political, and economic circumstances in which

they are socially constructed (Kraft and Truex 1994).

Various scholars have disentangled the non-rational features of human behaviour in
organizational change using terms such as situated change (Orlikowski 1996), muddling
through (Lindblom 1959), and improvisation, tinkering and serendipity (Ciborra 1996). Such
research has shown that successful strategic transformations involving information
technology can be achieved without strategic planning. For example, a deep analysis of the
most famous cases of strategic use of information technology revealed a totally different
explanation to the one based on a masterminded strategy that leads the organization in pursuit

of pre-planned aims (Ciborra 1991).

This research challenges rational ex-post reconstructions of so called ‘success cases’ because,
even if they provide understanding about important variables of the process of change, they
cannot capture the complexity of social transformation and can prove irrelevant as normative
guidance to address reality (Ciborra 1998). The analysis described by Ciborra (1998) reveals
that so-called ‘strategic systems’ were developed to address the specific needs of a particular
area of the organization, and were not the outcome of a plan masterminded by a strategic
manager. The actual potential of such a system is typically identified after its development
had begun, and the eventual use that emerged was then promoted as the type of system that

became publicly known as a successful case of the strategic use of information technology.

The challenge posed by such research supports the view that competitive advantage can truly

arise only from the specificity of each organization’s cultural features, which are embedded
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in its information systems. It argues that the use of information technology has to develop in
an ad hoc way, addressing the needs and indigenous conditions of each organization (Ciborra
1991). According to Ciborra (1998), any information systems implementation involves
technology ‘drifting’ in a process consisting of frequent adaptations, the re-creation of the
initial solution, and unexpected outcomes. This view highlights the importance of a more
flexible approach to information systems development based on a social perspective that will
enable and support such improvisation in the use of information technology, as explored in

the next section.
2.3 THE SOCIAL PERSPECTIVE

The social perspective on information systems has been influenced mainly by the socio-
technical approach in organizational theory and other social sciences, particularly sociology.
This has its origins in the research of the Tavistock Institute (Trist 1951) that emphasizes the
social choices in the use of technology within a specific environment (Land and Hirshheim

1983) (Mumford 1983b).

The socio-technical perspective has strongly advocated the use of participative methods in
developing information systems (Checkland 1981) (Land, Mumford, and Hawgood. 1980)
(Mumford 1983a). It aims to elucidate the nature of the social change process entailed in
information systems implementation by recognizing the embedded institutional features
within a context that enables and constrains the use of information technology (Blackler
1992) (Davies and Mithcel 1994) (Orlikowski 1992). The approach also recognizes the
social nature of technology and regards an information system as both a social system
(Checkland 1981) (Hirschheim 1988) (Robey 1988) (Walsham 1988) and a political system
configured by different groups of people with diverse, and even antagonistic, interests
(Angell and Smithson 1991). It does not consider the managerial process as a rational
activity of masterminded control and co-ordination, but sees it mainly in its communication

role in an unstructured reality (Ciborra 1991) (Lindblom 1959) (Orlikowski 1996).

This perspective has no ‘ideal model’ to pursue. Its key concern is to understand the social
dimension of information systems, with the aim of guiding practice. It focuses on the process
of transformation, not as the end in itself but in terms of the emergent properties that arise

within the local conditions where it takes place (Ciborra 1994). This recognizes the
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importance of the way information systems development is influenced by contingent
conditions, rather than through the planned character of organizational change. Another of its
propositions is that of ‘situated change’, which identifies the daily practices and
accommodations users make to improve their job coherence in their particular environment

(Orlikowski 1996).

This view also sees improvisation as a major factor in the construction of organizational
reality as situated performance (Ciborra 1996). It considers that one of the important ways in
which an organization adapts to the changing environment is through improvisation that
happens at all levels. Decisions are then seen to be contingent and have meaning in specific
conditions. Planning is still perceived as making sense, but it is dealt with as the highest
aspect of a complex process of knitting together situated decisions that try to make sense of
daily work and circumstances, which are in permanent flux. Change is thereby treated as a

dynamic process (Ciborra 1996).

Researchers within this perspective have used various theoretical backgrounds for their
studies of information systems. For instance, Unger’s theory of social reconstruction has
been employed as a framework to explain the need to understand the role of information
analysts as facilitators of the process of change (Blackler 1992). Other theoretical
backgrounds that been drawn on to explain the impact of social aspects on information
systems include the concept of emergent forms of organizations (Kraft and Truex 1994) and
institutional theory (Silva and Backhouse ) (Van Der Blonk 2000). The theory of
‘structuration’ has been used to explain the dual nature of information technology
(Orlikowski 1992). Anthropology has also been applied in seeking a better understanding of
how information systems are implanted into specific social contexts (Dahlbom and

Mathiassen 1993).

Walsham (1993) emphasizes the study of context and process within five different theoretical

approaches:

1. Computers and Cognition: seeks to build an understanding of computers and their

relationship to human action and cognition, focused at an individual level.
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2. Phenomenology and Hermeneutics: treats the study of information systems as a
process of interpretation of the significance and potential meaning they hold, from the
perspectives of both the designer and the user.

3. Soft Systems Methodology: based on the idea that organizational intervention has to
consider how different individuals and groups construct specific interpretations that
are contingent and do not hold a universal status.

4. Critical Theory: aims at the emancipation of the individual, rather than describing and
understanding the phenomenon, by developing methodologies that promote open
communication and recognize explicitly the existence of structures of power and
control in organizations.

5. Post-modernism: focuses on the immediacy of events and the importance of
considering contingent conditions, challenging the idea of specific perspectives or

future vision, particularly a vision based on the ideal of upward linear progress.

Walsham (1993) advises that theory is important because of two aspects: as a synthesis of
implicit practical knowledge and a means to communicate the knowledge. Theory is a way
of seeing and not seeing, which influences what researchers choose to study (Pettigrew
1983). The aim is not to search for correct theories, but to develop a coherent understanding
of the phenomenon that can help make sense of it both to other researchers and as a guide to

assist practitioners with their interventions in organizations (Walsham 1993).

The theory of structuration has been of much value in information systems research. This
states that a social process is constructed by human actors whose actions are enabled and
constrained by structures, which are the rules and resources human agents use in their
everyday life. These structures mediate the way humans interact, and these actions affect
other structures by modifying or reinforcing them. Technology is created and ‘re-created’
when it is used by humans to fulfil some actions (Orlikowski 1992). Although technology
has embedded structural features, its use is not deterministic as it can be interpreted
differently in different social settings with distinctive structural properties. Local social
structures can be reinforced or altered by the use of technology, and the way it is used will

depend on the structural features of the technology and of the social setting.

Structuration therefore highlights a dual nature of technology that can both enable and

constrain the way it can be used. The context is then seen to take a predominant role in the
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outcomes of projects that involve the use of information technology (Orlikowski 1992). Such
research indicates why the character of information technology is not ideologically free, by
recognizing that it has particular structural properties ingrained with specific values.
Avgerou (2002) identifies a basic distinction between theories derived from technology
determinism, which assume a predictable relationship between changes in an organization
and the implementation of information technology, and the theories that recognize some sort
of interrelation between the social context and the technology. While this helps to highlight
and explain the connection between information systems and the environment where they are
implemented, further research is needed to establish an understanding of the impact of local

conditions and of the values embedded in the technology.
2.4 INSTITUTIONALISM

Organizations are considered to be functional structures of means and ends from the rational
perspective, which de-emphasizes their political and social nature (Zucker 1983).
Institutionalism provides a theoretical base to study processes of change within a social
environment. It has been used as a framework to study the way characteristics of a specific
social context affect the transfer of a trans-societal model of organization to nations striving
to modernize and become part of the international world economic order (Westney 1987).
‘Institution’ in this theory refers to the established authoritative, rule-like procedures in
society — the taken-for-granted norms and rules producing patterned ways of acting (Scott

and Meyer 1983).
2.4.1 The Key Institutional Factors

Institutional factors include values and common understandings that shape people’s actions.
They are not consciously or explicitly articulated, but are deeply ingrained in their minds.
Such factors constitute unconscious bases of authority, legal dogmas, divisions of roles, and
styles of doing things (Blackler 1992), which create a false necessity and consistency in an
ideological-closed system (Anthony 1994). They encourage conformity in terms of taken-
for-granted behaviour, by promoting appropriate and meaningful behaviour, values, and
shared meanings within an organization. These reinforce the institutionalization of such
values, as they conform to the patterns of a closed social system where values are constantly

reinforced through social acting in accord with the system’s legitimacy.
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Institutional factors come from both the organization and the environment (Zucker 1987).
Within the environment, institutionalization implies a reproduction of social facts, and within
the organization it implies the generation of common meanings. From this viewpoint, social
arrangements or projects that are not supported by the institutionalized context may fail

regardless of their technical excellence, because of their inherent hostility to the environment

(Blackler 1992).

Early institutionalists suggested that organizations are historically-produced social systems
whose formal structures and processes are sustained by systems of shared meanings
(DiMaggio and Powell 1991) (Meyer and Rowan 1991). An organization’s origins determine
the values, symbols, rituals, and myths that are widely shared by its members. These aspects
can change over time as a result of the efforts of members of the organization in trying to
make sense of new circumstances (Zucker 1991). The degree of stability depends on the
extent to which the members’ actions have a shared value and meaning and an accepted
legitimacy. Cultural persistence happens in highly institutionalized environments, but an
organizational transformation can take place through the ‘de-institutionalization’ of meanings
by the loss of their legitimacy. Three mechanisms of institutional change have been
identified: coercion through force or persuasion; imitation through voluntary acquisition of
specific features of ‘successful’ organizations; and normative professional conduct (Avgerou

2002).
2.4.2 Addressing Social Issues at Micro and Macro Levels

The explanation of the social order in sociology is generally addressed at macro and micro
levels. The macro refers to the social structure or institutions and the shared values that
conform to the social homogeneity of specific social settings. The micro level concerns
human actions, preferences, and motivations — and how they are socially shaped. These two
levels are described by Peter Berger, Brigitte Berger and Hansfried Kellner (Berger, Berger,
and Kellner 1973: p.18) as “the dialectic between objective givenness and subjective
meaning” because there is always something outside that confronts the consciousness of the
individual. This consciousness is a web of meanings that allows the individual to act in her
or his environment, and these shared meanings are ‘reality definitions’ that structure a
particular social setting (Berger, Berger, and Kellner 1973). Structuration theory identifies

the macro as ‘structure’ (institutional properties) and the micro as ‘agency’ (ongoing human
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interactions) (Orlikowski 1992). Social context as such is visualized at a macro level by the
social institutions and at a micro level by human actions, and these two are intrinsically

linked.

The analysis in this thesis of the Pemex case study will focus on the macro level, specifically
the character of the social environment. The impact of information technology and social
environment is studied in two senses: how the social environment influences the use of
information technology, and how that environment is affected by the use of information
technology. The analysis is based on the need to study organizations as located in their
societal contexts (Friedland and Alford 1991) and information systems in their organizational

settings (Madon 1993) (Ojo 1992) (Robey 1988) (Van Ryckeghem 1992) (Walsham 1988).

Zucker (1983: p.1) points out that “organizations are the pre-eminent institutional form in
modern society” and Lawrence (1967) that the survival of an organization depends on its
capacity to adapt to its environment. The institutional approach recognizes that the external
environment determines the development of the organization. Within the organization,
institutionalization operates upon a conformity that is rooted in the taken for granted of
values and acts of people within its social environment. Institutionalization within the
external environment of the organization leads to the adoption of common policies and

procedures (Meyer and Rowan 1977).

Organizations are identified as entities by different aspects, such as their specific values,
professional roles, and structures of authority, and are subject to the supervision of their
activities by authorities (Avgerou 2002). Participants in an organization are usually not
conscious of the values that shape their acts and the common understanding between them is
seldom explicitly articulated; they typically do not even consider that their actions imply
specific values and conformity — it is just ‘the way things are’, so has come to be seen as an
objective part of a world in which acting differently is almost unthinkable (Zucker 1983)
(Zucker 1987). The formal structure and processes of organizations are maintained by
powerful ‘myths’: shared assumptions about the organization’s functionality and necessity,

which may not be based on efficiency (Meyer and Rowan 1991).

Some researchers using institutional theory have differentiated between institutions of the

environment that affect the organization and the institutions within the organization. Culture

34



is conceived of as a collective socially-constructed consciousness of an objective reality
(Wuthnow, Bergesen, and Kurzweil 1984). A particular social setting does not necessarily
imply homogeneity in the sense of a distinctive institution, but rather the coexistence of

various institutions — each with specific values and norms.

The institutionalized beliefs, rules, and roles become the taken-for-granted way of doing
things and of perceiving the world, within a shared framework of understanding called a
shared cognitive system (Meyer and Rowan 1977). Bell (1973) has proposed the idea of
‘axial’ principles to specify the primary logic of such an organizing frame of so