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ABSTRACT

The paper presents the idea of the need for transdiciplinarity for large scale information systems
projects such as e-government. We argue that it is not feasible anymore to look at those projects from
isolated disciplines point of view, as large scale projects involve many stakeholders from various
disciplines which create many interactions among them with issues of coordination becoming essential
for the success of the project. E-government projects are subject to indirect bounds due to not easily
identified problems that emerge when organizations start to exchange information across traditional
organizational borders. We present a selected review of the current literature on the crossing
disciplinarity to investigate the different models and their necessity and suitability to e-government.
One of the most complex e-government project in Canada, namely the secure channel as a backbone
to government to government integration is used as an example of a large scale project in need for a
transdisciplinary collaboration. This paper concludes that the highest level of integration between
disciplines, in e-governance projects calls for further research on matters of transdisciplinary
collaboration in public sector projects.
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1 INTRODUCTION

The multidisciplinary nature of information systems has been extensively addressed through the
literature. However, this has been extended in the last few years to include issues such as
interdisciplinarity and transdisciplinarity (Galliers, 2004). To fulfil the e-government services, one of
the most challenging e-government sectors is the digitally-enabled collaboration and cooperation
perspective among different government agencies (Joia, 2004) —commonly referred to by the
acronym government-to government (G2G). This adds to the complex and imposing challenges
associated with IT management, development, and use, demand interdisciplinary approaches to their
resolution (Benbasat & Zmud, 2003). However, one needs to differentiate between the three terms
multidisciplinarity, interdisciplinarity and transdisciplinarity. In the course of a series of projects
studying interdisciplinary research processes, (Bruce et al., 2004; Williams and Tait, 1998; Tait and
Lyall, 2001) researchers have investigated these differences.
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The three common levels of integration between disciplines are multidisciplinarity, interdisciplinarity
and transdisciplinarity. The order in which we present these terms has a significant meaning in the
context of the degree of integration between the different disciplines as going to be clarified below. As
can be noticed, there is no exact consensus about the meaning of each term. This will be clear when
we give some examples about transdisciplinarity models in particular. However, compared to the other
two levels, there is an agreement that the degree of integration between disciplines is the highest in the
context of transdisciplinarity, as can be seen below.

Bruce et al. (2004) clarify that multidisciplinary research approaches an issue from the perspectives of
a range of disciplines, but each discipline works in a self-contained manner with little cross-
fertilisation among them, or synergy in the outcomes. Multidisciplinary research involves low levels
of collaboration, does not challenge the structure or functioning of academic communities and does
not require any changes in the academic worldviews of the researchers themselves. As Galliers (2004)
believes, the problem with the multidisciplinarity is the distinct possibility of "mechanistic pooling"
(Knights & Wilmott, 1997) of concepts and approaches, with little in the way of knowledge sharing
between disciplinary traditions.

Galliers (2004) clarifies that interdisciplinary research concerns the transfer of methods from one
discipline to another (Galliers, 2004). Thus, similar to multidisciplinarity, interdisciplinary research
approaches an issue from a range of disciplinary perspectives but in this case the contributions of the
various disciplines are integrated to provide a holistic or systemic outcome. Effective interdisciplinary
research, on the other hand, requires new modes of thinking by researchers and cuts across the
traditional discipline-based academic structures and systems of reward and resource allocation that are
found in most universities and many research institutes. Despite its important benefits in advancing
and applying knowledge, the work of interdisciplinary integration involves intellectual and practical
challenges and may thus be more difficult to achieve and hence less common than multidisciplinary
research. (Bruce et al., 2004) The term has been clarified even more by Despres et al. (2004). They
argue that interdisciplinarity came forth as the answer to the fragmentation of knowledge into
disciplines. The research object being always more complex than its disciplinary representation,
researchers then co-construct their research object across several disciplines. Most interdisciplinary
research fits the following characteristics: 1) the object construction goes beyond a single disciplinary
framework; 2) concepts from various disciplines are combined and partially translated in the research
scheme; 3) methods are borrowed from various disciplines; 4) researchers with complementary
disciplinary profiles are involved.

Lawrence and Després (2004) argue that transdisciplinarity is a word a la mode. However, few are
aware of the context of its origins, of what it meant at that time, and how it has evolved as a concept in
recent decades. While interdisciplinary research concerns several disciplines, transdisciplinary
research implies crossing the boundaries between disciplines. It defines a mediation space between
them. Transdisciplinary research focuses on the organisation of knowledge around complex
heterogeneous domains, rather than the disciplines and subjects into which knowledge seems
inevitably to become organised in academic settings (Nowotny et al., 2001), ‘transcending’ the
academic disciplinary structure. Horlick-Jones and Sime (2004) believe that transdisciplinarity has
been hailed as a potentially effective means of addressing increasingly complex societal problems, the
nature of which cut across the boundaries between orthodox disciplinary knowledge. From Galliers
(2004) perspective, transdisciplinarity is about joint problem solving among science, technology and
society. In the 'ideal case’, this problem solving process is preceded by an exercise of joint problem
defining. The success of the transdisciplinary approach is based on the preparedness of all participants
(all disciplines, the public, and the politicians) to work in an atmosphere of transparency, trust and
openness, trying to balance personal interests with interests for the common good. This means that the
transdisciplinary approach, on the other hand, requires careful preparation and a willingness to
understand the language and underlying philosophies of one's colleagues (Newell & Galliers, 2000).
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In this paper we explore the possibilities of transdisciplinary research in the case of large scale
government projects. Thus, we present empirical findings from a study applied at Canada’s Secure
Channel (g2g backbone) e-government project. Section 2 provides an overview of transdisciplinarity,
while section 3 is presenting transdisciplinarity models.  Section 4 links e-government to
transdisciplinarity, Section 5 provides an understanding of the empirical case and the paper concludes
with a set of recommendations that we foresee will influence future research in
transdisciplinarity in the context of information systems projects in general and e-government
in particular.

2 OVERVIEW OF TRANSDISCIPLINARITY RESEACH
2.1 Importance

Bruce et al. (2004) highlight Hicks and Katz (1996) arguments concerning increasing calls for more
interdisciplinary approaches to problems, along with encouragement for greater collaboration and
networking among institutions and researchers. Such encouragement is often based on the assumption
that the research will contribute to more effective innovation and enhanced competitiveness. Pressure
to encourage interdisciplinary research also comes from the need to solve complex socio-scientific
problems, where one discipline on its own cannot provide an answer. However, this perceived need for
interdisciplinary research, despite considerable financial encouragement and verbal exhortation is not
being met by the research community, particularly when it comes to research which crosses the
boundaries between natural sciences and social sciences (The Royal Society, 1996).

Lawrence and Després (2004) discuss some key questions about the natural and human-made
environment, at whatever geographical scale; need to be understood by innovative concepts and
methods. This stems from the fact that the capacity of human societies to deal with environmental
questions (such as climate change, health, land-use, forestry management, renewable and non-
renewable resources, housing, poverty and urban planning) are insufficient even though many
professionals are convinced that they have the "right answers". The incapacity to deal with the above-
mentioned problems is related to their complexity, to the compartmentalisation of scientific and
professional knowledge, to the sectoral division of responsibilities in contemporary society, and to the
increasingly diverse nature of the societal contexts in which people live. In addition, the lack of
effective collaboration between scientists, professionals and policy decision-makers has led to the
"applicability gap" in sectors that deal with both the natural and human-made environment. There is an
urgent need for innovative approaches in many situations, such as the blatant failure of the wealthiest
countries of the world to provide all citizens with secure employment, affordable housing and
appropriate health care that meet at least minimal requirements.

Lauwrence (1995) add that current shortcomings of traditional scientific research and professional
practice are not necessarily the result of the lack of political commitment, or financial resources, or
viable solutions. They are, above all, the logical outcome of the narrow vision of so-called experts
who do not address fundamental issues but only topics isolated from their societal context. In order to
deal with these limitations, various sets of obstacles need to be revised or dismantled: first, ontological
frameworks that do not embrace the complexity of the natural and human-made environment; second,
epistemological positions that value rational, utilitarian approaches to interpret the layout, use and
management of human and natural ecosystems; third, specialisation, segmentation and
bureaucratisation of knowledge and expertise; and finally, the lack of transfer and communication
between professionals, politicians, interest groups and the public.
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2.2 Transdisciplinarity Research

In this section, we are going to focus on transdisciplinarity from the point of view of different
researchers applications. As mentioned above and as supported by Balsiger (2004), there is no
complete history of this term or concept. Like interdisciplinarity, there seems to be no consensus about
its meaning. Thus, we are going to provide Bruce et al. (2004) examples of the researchers’ point of
view in this domain.

First, transdisciplinarity tackles complexity in science and it challenges knowledge fragmentation (e.g.
Klein, 2004; Ramadier, 2004). It deals with research problems and organizations that are defined from
complex and heterogeneous domains (e.g. Horlick-Jones & Sime, 2004). Beyond complexity and
heterogeneity, this mode of knowledge production is also characterised by its hybrid nature, non-
linearity and reflexivity, transcending any academic disciplinary structure (Balsiger, 2004). Second,
transdisciplinary research accepts local contexts and uncertainty; it is a context-specific negotiation of
knowledge (e.g. Klein 2004; Ramadier, 2004). Third, transdisciplinarity implies intercommunicative
action. Transdisciplinary knowledge is the result of intersubjectivity (e.g. Després et al, 2004; Klein,
2004. It is a research process that includes the practical reasoning of individuals with the constraining
and affording nature of social, organisational and material contexts (e.g. Lawrence, 2004; Horlick-
Jones & Sime, 2004). For this reason, transdisciplinary research and practice require close and
continuous collaboration during all phases of a research project, what is called "mediation space and
time" (e.g. Després et al., 2004), or "border work"(e.g. Horlick-Jones & Sime, 2004). Fourth,
transdisciplinary research is often action-oriented (e.g. Pinson, 2003 Després et al., 2004). It entails
making linkages not only across disciplinary boundaries but also between theoretical development and
professional practice (Lawrence, 2004). Transdisciplinary contributions frequently deal with real-
world topics and generate knowledge that not only address societal problems but also contribute to
their solution (e.g. Lawrence, 2004; Horlick-Jones & Sime, 2004, this issue). One of its aims is to
understand the actual world (e.g. Ramadier, 2004, this issue) and to bridge the gap between knowledge
derived from research and decision-making processes in society. However, transdisciplinary research
should not be restricted to applied knowledge (Balsiger, 2003; Després et al., 2004). This common
interpretation is too restrictive, because there is no inherent reason why theoretical development -
especially the analytical description and interpretation of complex environmental questions - cannot be
achieved by transdisciplinarity. We argue that this is a basic necessity if advances are to be made in
this vast and complex field of research.

Existing research on experience gained from transdisciplinary projects shows the challenges faced by
the project teams. For example Antrop and Rogge (2006) present a case study in urban planning,
where while integration worked smoothly amongst the researchers, the collaboration was much more
difficult with the program team and local stakeholders. There were several reasons for this. The
expectations of the program team were very high and it was not yet clear how the results of the study
would be integrated in the whole of the project. The challenges could be summed up as follows:

e Too high expectations by the program team.

e The unclear definition of the end-users of the report.

e The lack of a common language: Difficulties in communication occurred mainly between the
program team and research team and between the program team and the local stakeholders.

e Too limited time for communication.

Although the participants of the project were academically trained, the program team had a lot of
problems in understanding parts of the scientific report. This can be explained by two observations: (1)
most of the members never experienced interdisciplinary research and (2) their focus shifted from a
pure scientific study towards a more popular result that could help to involve local stakeholders in
their project, which is essential for its success and closely linked to the political ambition of the
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provincial representatives. Some training in integrated working might be helpful at the outset before
defining the common project goals.

Additionally, Treaa et al. (2005) identified additional barriers including the spatial distance between
researchers, project meetings, and management problems. Researchers perceive a tension between the
applied character of the projects and the scientific expectations placed on them. Consequently they
suggest paying greater attention to the organisation and management of research to assure the
necessary support for integrative research teams.

3 TRANSDISCIPLINARITY MODELS

During the last decade, transdisciplinarity has become the focus of important theoretical contributions,
as several authors have reported. However, some questions arise in this context such as in what ways
do transdisciplinary contributions differ from the more familiar interdisciplinary and multidisciplinary
ones? Is transdisciplinarity applied frequently, and if so by whom? For what reasons and types of
problems can it be used? Last, but not the least, how is transdisciplinarity operationalised in research
and professional practice? (Lawrence and Després, 2004) In order to provide some answers for those
guestions we present some transdisciplinarity models and applications.

3.1 Purpose of Collaboration

Several studies and projects have investigated interdisciplinary research processes (Williams and Tait,
1998, Tait and Lyall, 2001). Bruce et al. (2004) describe the two typologies of interdisciplinarity -
which in turn leads to transdisciplinarity- provided by Gibbons et al. (1994) developed a typology
contrasting Mode 1 and Mode 2 research; the former corresponding broadly to traditional disciplinary
specialities, and the latter referring to a ‘new production of knowledge’ that cuts across disciplinary
boundaries in order to resolve complex societal problems. We have adapted this well-known
terminology to draw a parallel distinction, within interdisciplinary research, between:

Mode 1 Interdisciplinary Research which brings together researchers from different disciplines in
order to overcome a blockage to further development within a discipline, or to enable the discipline to
move into new and productive areas of research. In the long run, it furthers the expertise and
competence of academic disciplines, for example through developments in methodology and
instrumentation, and may even lead to the formation of new disciplines or sub-disciplines. Mode 1
interdisciplinary research is thus one of the primary engines of the evolution of disciplines. Although
in this sense, it supports rather than challenges the discipline-based structure of academic and research
institutions, in the short-term (e.g. the timescale of an individual project) it can meet resistance from
existing academic structures just as much as Mode 2 interdisciplinary research. Overall, the academic
barriers to Mode 1 interdisciplinary research are not so strong as for Mode 2 and there are fewer
difficulties in evaluating and administering projects.

Mode 2 Interdisciplinary Research, which addresses issues of social, technical, and/or policy
relevance where the primary aim is problem-oriented and discipline-related outputs, which are less
central to the project, design. The relevant mix of disciplines tends to be project specific. Researchers
who develop a career working on such projects build up expertise on the integration of disciplines in a
range of contexts and the management of other researchers from different disciplines working
together, skills not highly valued in an academic context. Mode 2 interdisciplinary research is thus
often regarded as undermining academic research, taking its evolution in a direction with which many
academics are uncomfortable and is often seen by discipline based researchers as at best irrelevant and
at worst threatening. The barriers to this type of interdisciplinary research are correspondingly greater,
as are the difficulties of evaluating and managing it.
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3.2 Domains of Collaboration

Zhu and Augenbroe (2006) address the issue of transdisciplinarity in the context of collaboration
between project stakeholders, which is a continuous process of communication and information
exchange between collaborating partners throughout the lifecycle of a project, therefore, parts of an
intra-organizational information process may need to be more visible to collaborating partners. In this
case, transdisciplinarity needs appear to integrate four major concepts, i.e., collaborating process
segment information, sub-grouping information, organizational information and business document
information, in order to complement to and augment the existing strategy that focuses mainly on the
exchange of construction business documents.

Antrop and Rogge (2006) applied transdisciplinarity in urban planning, which is one of the e-
government domains. A clear distinction is made from the beginning between the interdisciplinary and
transdisciplinary domains. Both were developed simultaneously but in parallel paths although there
was interaction at regular moments. The integration includes geography, history, and archeology in
addition to the involvement of different stakeholders such as research team, steering committee, local
stakeholders and others. The project also involved different types of integration including GIS
integration, consisting spatial integration, chronological integration and legal instruments.

Depres et al. (2004) present the transdisciplinary research program undertaken by the Interdisciplinary
Research Group on Suburbs or GIRBa (Groupe interdisciplinaire de recherche sur les banlieues, in
French), as well as the collaborative planning process put forward to orient the future of Quebec City’s
first ring suburbs. Their work also justifies why and how the redevelopment of post-war suburbs called
for a transdisciplinary and collaborative strategy. They look at transdisciplinarity from another
perspective, namely scientific knowledge through academics and consultants, ethical knowledge
through citizens and elected representatives, instrumental knowledge through civil servants and
professionals, and aesthetic knowledge through elected representatives and citizens. This can be seen
at in figure 1:
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Figure 1. Intersubjectivity at work in collaborative planning.

Neef (2005) present another model for transdisciplinarity that takes several dimensions into
consideration as can be seen in figure 2. He argues that there is broad range of approaches addressing
issues in transdisciplinary as research has been developed. A lesson to be learned from these is not to
get lost in diversity, complexity and variability. The first recommendation is about how to focus on
selected problems to come up with the challenges of complexity. There are three basic questions about
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issues to be addressed: (1) In which way do processes constitute a problem field and where are the
needs for change? (2) What are better practices (targets in the sense of goals of sustainable
development)? (3) How can existing practices be transformed? One can focus on one of these
questions while taking into account that each of them is related with empirical, pragmatic, normative
and purposive aspects.

Disciplines Problem fields Secietal
practices
molecular biology ‘? poverty ?
.
ethics “ diseases - business
coomdnmy ™, E land / - civil society
) degradation :

eccology .. ¥ 3 & public

' starvation  © .. agencies
ProblemyProblemsolving: understanding the complexity of issues and considering
related practices with regard 1o the common good and the precantionary principle

Figure 2. Identifying and structuring problems in transdisciplinary research.

3.3 Methods of Integration and Collaboration

Tress et al. (2005) state that interdisciplinary rural studies often lack a strategy on how to make
integration work in their project. Two main types of design and management for integrative studies
can be distinguished: the parallel design and the integrated design. In the parallel project design,
disciplinary subprojects run parallel to each other. Subprojects come together late in the project
process and try to integrate their results. Contributions of the single subprojects are still identifiably in
the end-product.

In the integrated project design, the participants commonly define an aim for their project. They work
together throughout the project process. Achievements are a product of all participants and the efforts
of single disciplines or subgroups are difficult to identify. A common problem of the parallel design is
that the most difficult part of the project—reaching integration—is left until the end. Achieving a high
level of integration after working more or less independently throughout the project is a challenge
seldom mastered. However, most projects studying rural landscapes apply a parallel design even
though they aimed to work integrative.

3.4 Phases of Integration and Collaboration

Lawrence and Després (2004) present the mediation space in transdisciplinary research includes the
following: 1) definition of complex research objects and problems; 2) definition of epistemological
positions; 3) selection of operational concepts; 4) elaboration of the research strategy; 5) combination
of research methods; and 6) construction of interpretative theoretical frameworks. On a day-to-day
basis, transdisciplinary research requires a different way of conducting research. It namely calls for
close and constant collaboration among co-researchers, at all steps of the research program, which
translates inevitably into generous mediation time and space. This is undoubtedly easier to realize
when geographical distance among co-researchers is not at stake. This is an important consideration
because transdisciplinary research is hardly possible when researchers meet once a month or exchange
e-mails or telephone calls once in a while.
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Depres et al. (2004) have also identified a framework including the steps they went through. They
have also shown the key stakeholder’s involvement in each phase. It obvious that there is a
coordinating team for each phase to facilitate the interaction between the multiple stakeholders
including experts from different disciplines.

Some authors such as Hochtel et al. (2006), have applied a theoretical concept of transdiciplinarity by
presenting the successive work stages of a research project conducted in the Piedmont Alps from 1998
to 2004. 1t demonstrates why and how transdisciplinary methodology was applied, and the experiences
gained from its use. The transdisciplinary strategy was adopted since it enables researchers to cross
disciplinary borders and to deal with extra-scientific “real world problems”. This can bee seen in
figure 3:
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Figure 3. The problem solving strategy in transdisciplinary projects

4 TRANSDISCIPLINARITY AND E-GOVERNMENT

The problem of collaboration between different disciplines in large scale projects has been recognised
in the information systems literature (Galliers, 2003; Malone and Crowston, 1994) in general and
Internet research in particular (Hunsinger, 2003). Our focus here is the need for transdisciplinarity for
e-government research. In the last few years, the applications of information systems in general and e-
government in particular are widening with increasing complexity. Thus, in this section, we are going
to provide an overview of e-government and one of its most important sectors we are going to focus
on. This introduces the importance of transdisciplinarity in such large scale projects, to be extended
within our case study presented.

The term e-government has been defined from different perspectives. These definitions range from
making services available online: “Any usage of government online at all levels (federal, state, local)”
(Sakowic, 2003: p.1) to general definitions describing e-government as another definition provided by
Sakowic (2003: p.1): “the use of information and communication technologies (ICT) to transform
government by making it more accessible, effective and accountable”. This idea of inconsistency of e-
government definitions is supported by Bonham et al., (2003) as they believe that e-government means
different things to different people. As they clarify, some observers define e-government in terms of
specific actions: using a government kiosk to receive job information, applying for benefits through a
website, or creating shared databases for multiple agencies. Other observers define e-government more
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generally as automating the delivery of government services. While perceptions of e-government vary
widely, some common themes can be identified that capture its evolutionary nature.

The above mentioned definitions of e-government describe e-government from different perspectives
and may complement the global picture of what an e-government is. Nevertheless, they are not
comprehensive from our point of view, as they do not include the three sectors of e-government
mentioned by Bonham et al., (2003) and also by the World Bank Group (2003): These include, as
mentioned above, government-to-government (G2G), government-to-business (G2B), and
government-to-citizen (G2C). The main sector we focus on within our work is G2G, due to its high
collaboration and thus transdisciplinarity needs as will be clarified. The reason is that it includes the
highest level of integration between stakeholders. As can be seen there are extensive research efforts
in the domain of cross-organizational integration in the context of governmental applications.
Although the progress of the supporting technology, we can note that none of the countries worldwide
reached all e-government development phases (The United Nations, 2003) even without those
emerging trends. Furthermore, compared to other e-government sectors, there are few studies that have
reported G2G experiences. According to Relani (2004) Government-to-Government is a new
discipline. The short experience accumulated in these few years isn’t enough for the responsible
groups to extrapolate widely accepted theories from the countless hypotheses made. Many theories are
concerned only with the technical aspect of intergovernmental cooperation, others; on the contrary, try
to give a broader vision including organizational and cultural issues. The different approaches to G2G
come out of the heterogeneity to interpret the role of Government-to-Government. Up to now, a
commonly accepted definition doesn’t exist and the domain of G2G projects is still unclear. For
example, The Swiss Federal Government bounds G2G as the vertical interaction between Federal
Government, Cantons and local administrations. G2G includes the internal relation between different
offices is defined as Government internal (G-1) and the relationship between the people that are
involved in public administration and the”towering above” organization: Government to Employee
(G2E). Some observers also identify G2E as a fourth sector e-government. Since G2E operations tend
to focus on internal, administrative activities, they can be considered a subset of the G2G sector. Thus,
we are going to use the term G2G E-Government in its wide meaning, including G2E (or G-I)
aspects. The following table summarizes these sectors, highlighting that G-1 and G2E are sub-sectors
from G2G.

Table 1. E-Government Sectors

Sector Brief Explanation |
G2C Government-to-Citizen
G2B Government-to-Business
G2G Government-to-Government
G-l Government Internal: relationship between the people that are
involved in public administration
G2E Government to Employee: internal, administrative activities

The American definition of G2G emphasizes on its integrative nature: The US Electronic Government
website gives a broader definition of Government-to-Government, that emphasizes on the integrative
nature of G2G : ”Many citizen services such as Homeland Security and verification of vital records
require collaboration between Federal, State and Local governments. The goal of the Government to
Government (G2G) portfolio is to forge new partnerships among levels of government. These
partnerships will facilitate collaboration between levels of government, and empower State and Local
governments to deliver citizen services more effectively” (The American eGov portal, 2004). Further,
the domain of G2G includes several barriers, originating from different disciplines, which necessitate
the interaction between different disciplines as can be seen by the table 2:
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Table 2. E-Government Challenges

Barriers Authors

Legislative & Regularity (Jaeger, 2002 ; OECD, 2003; Courtney,
1997; Leitner, 2003)

Security (Cyert et. al., 1998; . OECD, 2003; Courtney,
1997; Duck, 1998)

Resource Barriers (Relani, 2004; OECD, 2003)

Cultural (Riedel, 2001)

Technical Obstacles (Layne, 2001)

Legacy Systems (Leitner, 2003; OECD, 2003; Themistocleous
et. al., 2004)

Organizational Structure Frost (2003)

Resistance to Change (Relani, 2004)

Information and Knowledge Interchange (Relani, 2004)

Coordination (Lenk, 2004)

We highlight the coordination, necessitating interaction between different experts. This is because as
mentioned, E-Government projects involve many stakeholders. The coordination of everyone in G2G
projects is a difficult task. The differences don’t only come from different cultures or from the national
pride, but particularly from the different points of view of the different categories of specialists
involved in the implementation of Electronic Government systems, deriving partly from the egoism of
the stakeholders and partly from their ignorance. For example, IT consultants have little idea about the
Public sector while proponents of public governance reform continue to ignore much of potential of
IT. (Lenk, 2004) Further, G2G necessitates information and knowledge interchange, which is one of
the most ambitious tasks G2G tries to achieve is the national and international exchange of
information between different public offices. The transmission of information involves many variables
and many knotty problems to solve. The technical aspect, i.e. the transfer of digital data, is only one
aspect. Organization, culture, language and many others are the obstacles to overcome. The
reorganization of back-offices is the basis to enable a seamless government organization. For a strictly
functional organization, IT can help transform back-offices to become process-oriented and more
customer-centric.

To finalize this issue, we are going to clarify that we are going to classify the need for
transdisciplinarity at two stages:

1- Development
2- Use

Within our case study, we focus on the development level, but also refer to the stakeholders being
integrated while describing Canada’s Secure Channel (backbone for G2G applications)

5 THE CASE OF CANADA’S SECURE CHANNEL

As the aim of this paper is to investigate the importance of transdisciplinarity for large scale e-
government projects, we have selected an interpretive, qualitative exploratory case study approach to
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conduct this research. Also, in the context of this research a qualitative approach is more appropriate
as such approach can be used to: (a) investigate little-known phenomena such as transdisciplinarity
and G2G; (b) examine the phenomenon in its natural setting and, (d) learn from practice. In doing so,
various data collection methods such as interviews, documentation, and observation were used. This
has been validated through triangulation.

The Secure Channel of Canada, which is the backbone for G2G, is the example of e-government large
scale projects we have selected due to its complexity, number of partners, and various stakeholders
interests. As mentioned earlier, we focus on the issue of transdisciplinarity at the development phase
rather than the use.

In 1999, the Government of Canada issued a Request for Proposal (RFP) inviting the
private sector to bid on the contract to design and build the Secure Channel and
electronic service delivery platform as outlined in the detailed RFP documentation. Due to the size of
the  project and  diversity of the expertise and  resources  required, the
winning consortium consisted of 11 private sector companies. Their expertise included
project managers; architects; engineers; network specialists; risk managers; business
and policy analysts; communications and planning strategists; systems integrators; and
standards, application, quality control, security, configuration, and network experts.
In order to meet these requirements, the successful Secure Channel consortium consisted of Bell
Canada, Bell Emergis, CGI, Microsoft, IBM, Entrust, Price Waterhouse Coopers, Cisco Systems, IT
Net, Sierra Systems and Canada Post. Each of these companies had a different interest in successfully
building the Secure Channel project; and much of the project management responsibilities, assigned to
CGil, involved managing the various and competing interests of each of the private sector players
while moving the total project forward to its successful completion.

In addition to managing the internal consortium interests, the Secure Channel project
also required the delicate management of the competing interests of the government
players. These included, in addition to specific application requirements, challenges
relating to security, privacy, intellectual property, change management, legal aspects,
and the pervasive and daunting organizational cultural differences. At the time the
Secure Channel was being built, the Government of Canada elected to hold 34 federal
departments directly accountable for the success of the Government On-Line initiative;
and to this end, created a myriad of interdepartmental committees - some representing
all 34 departments, some not. And, this added to the complexity and differing interests
of the participating departments. For example, the Government On-Line (GOL) initiative was directed
by a Deputy Minister committee entitled TIMS (Treasury Board Information Management Sub-
Committee). This committee consisted of a sub-set of the 34 departments which created various levels
of participation, authority and ultimate influence in directing the GOL initiative. TIMS consisted of
Deputy Ministers from the Privy Council Office, Treasury Board Secretariat, the Tax and Revenue
Agency, Agriculture, Health, Security, Human Resources Development, Industry, Statistics, National
Defence, International Development Agency, Veterans Affairs, Library and Archives, Public Works,
Communications, Fisheries and Oceans, National Resources, and Citizen and Immigration. The
interests and influence between these departments varied widely, as did the interests of the full 34
departments, which extended to the complete 160 departments and agencies which made up the
Government of Canada. In addition to balancing the interests of the participating federal departments,
there were also frictions between central agency, policy and operational departmental interests and
responsibilities. The relationship within the consortium and with the federal departments was
exacerbated by citizen and business interests and inter-jurisdictional considerations which would
become prominent down the road as the channel would ultimately serve different levels of
government. These interests included differing organizational cultures, political influence,
bureaucratic work styles, career agendas, knowledgeable resources, competing objectives and levels of
contribution to the successful outcome.
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It is the recognition of the myriad of interdependent interests and players that makes
the Secure Channel an interesting case study to examine the transdisciplinarity elements embedded in
these large and complex information technology projects that underscore the success of e-government,
and of our interconnected environments.

The Gateways are the main points of entry to Government of Canada services. The key client
segments are: Canadians and residents, non-Canadians, and Canadian businesses. Within each
segment, information and services are organized by subject, audience or needs, rather than by program
or department. The Canada Site is designed for intuitive navigation based on user needs. It is
constantly evolving and development is based on client research (i.e. on-line comments, surveys and
focus group testing of its users) and ongoing consultation with stakeholders and federal partners.

The Gateways and Clusters strengthen the Government of Canada's Web presence by:

e practicing an enterprise-wide and horizontal approach to service delivery;

e promoting common principles of the Government of Canada vision for service delivery
(i.e. client-centricity, horizontality and accountability);

e assuming a leadership role in establishing common standards, tools and supports that build
on partner and stakeholder feedback so that practices can be implemented uniformly across
government. These practices include a common performance measurement accountability
framework, a content management solution, a metrics solution, an on-line survey tool and
coordinated marketing and client research;

e actively participating in several interdepartmental working groups and regularly bringing
together the leads of each cluster to form a horizontal community of practice unique
among governments;

e inter-jurisdictional partnering activities with the provinces of Ontario, British
Columbia, Manitoba and Prince Edward Island, and through the Public Sector Service
Delivery Council.

Examples of the participating department include:

Agriculture and Agri-Food Canada

Atlantic Canada Opportunities Agency

Canada Border Service Agency * Canada Customs and Revenue Agency and Citizenship and
Immigration Canada

Canada Firearms Centre * Solicitor General

Canada Revenue Agency * Canada Customs and Revenue Agency

Canadian Economic Development for Quebec Regions

Canadian Heritage

Canadian International Development Agency

Canadian School of Public Service * Canada Centre for Management Development
Citizenship and Immigration Canada

Environment Canada

Finance Canada

Fisheries and Oceans Canada

Foreign Affairs Canada * Foreign Affairs and International Trade

Health Canada

Human Resources and Skills Development Canada * Human Resources Development Canada
Indian and Northern Affairs Canada

Industry Canada

International Trade Canada * Foreign Affairs and International Trade
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Justice Canada

National Defence

Natural Resources Canada

Parks Canada * Canadian Heritage

Privy Council Office

Public Safety and Emergency Preparedness Canada * Solicitor General
Public Service Commission of Canada

Public Works and Government Services Canada

Royal Canadian Mounted Police

Social Development Canada * Human Resources Development Canada
Statistics Canada

Transport Canada

Treasury Board of Canada Secretariat

Veterans Affairs Canada

As can be seen the participating departments come from heterogeneous disciplines, where
collaboration efforts are necessary. See Appendix A for list of services. As other e-government
projects the transdisciplinarity does not exist at the level of several experts only, but at different
stakeholders’ levels including citizens, academics, civil servants, and others. All of the above models

apply.

6 DISCUSSION-CONCLUSIONS

One example of a process/ task from the above departments within the large scale e-government
(G2G) project of Canada (Secure channel)’ is environmental applications such as the support
sustainable development in the form of environmental projects such as Integrated Coastal Zone
Management (ICZM). The importance of coastal zones is justified by Isobe (1998) as they contain
unique, irreversible ecosystems. At the same time, coastal zones are subject to intense by humans: for
transportation activities, resources and energy extraction, industrial uses, and recreation. Moreover,
coastal zones are the first line of defense against the ravages of tsunamis through waves, flooding and
erosion. Thus there are three functional aspects which are part of the human relationship in coastal
zones, namely 1) provision of ecological services, 2) disaster prevention, and 3) human utilization.
ICZM will seek to integrate these three aspects. These three aspects are intricately links.
Consequently, humans must monitor and manage each facet in an integrated manner to ensure that the
human relationship to coastal zones remains harmonious.

One of the main challenges of ICZM for sustainable development as a problem is that it necessitates
the integration not only between different sectors but also, the integration among: 1) different coastal
and marine sectors, 2) land and ocean sides, 3) science-management, 4) different nations
(international), and 5) inter-government. However, lack of co-operation between involved agencies
is one of the challenges as this is far beyond the concept of integrated management. Thus we can see
ICZM as a management and collaboration problem as we argue. It needs extraordinary management
approach to deal with it. We argue that collaboration research efforts should be extended to the
process centred view to mange country’s resources, in the context of sustainability in general and
ICZM in particular.

The question that we pose here is how can we integrate these different efforts, whether from the
technological, managerial, and transdisciplinary point of view? Cecez-Kecmanovic (2006) argues that
conceiving IS as a multi-disciplinary field is problematic. However, multi-disciplinarity nature
necessitating transdisciplinarity in the case of IS may mean openness to the wealth of knowledge from
other disciplines necessary to deal competently with the heterogeneity and complexity of the IS
phenomena. It also may mean cooperative relationships with other disciplines, constructive dialogues,
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and learning from others (the reverse may be the case as well). Most difficult of all, however, it will
also imply an integrative capability, a capacity for understanding in the first place, then evaluating and
synthesizing.

However, there is a need to set up some integrative framework to integrate the scattered work in this
context. This includes the efforts of academic departments to build new centers supporting
transdisciplinarity through collaborative techniques to make consultants ready for that high level of
collaboration. Future research will focus on details of some of these projects to identify the techniques
of collaboration.

Inas Ezz et al.

Large Scale E-Government Projects: The Need for Transdisciplinary Collaborating Teams



eGovernment Workshop *06 (eGOV06)
September 11 2006, Brunel University, West London, UB8 3PH

References

Antrop M., and Rogge E., (2006) Evaluation of the process of integration in a transdisciplinary
landscape study in the Pajottenland (Flanders, Belgium) Landscape and Urban Planning, Article in
Press

Balsiger, P.W., (2004) Supradisciplinary research: history, objectives and rationale, Futures 36: 4

Benbasat, I. and Zmud, R.W. 2003 “The identity crisis within the IS discipline: Defining and
communicating the discipline's core properties’, MIS Quarterly, 27(2): 183-194.

Bonham, G.M., Seifert, J. M., Thorson, S. J. “The Transformational Potential of e-Government: The
Role of Political Leadership,” revised version of a paper presented at the 4th Pan European
International Relations Conference of the European Consortium for Political Research, Kent at
Canterbury, U.K., 9 September 2001, revised 2003. Retrieved October 5 2003 from:
http://www.maxwell.syr.edu/maxpages/faculty/gmbonham/ecpr.htm.

Bruce, A., Lyall, C., Tait, J. and Williams, R. (2004) Interdisciplinary integration in Europe: the case
of the Fifth Framework programme, Futures, 36: 4, pp. 457-470.

Cecez-Kecmanovic, D. (2006), The Discipline of Information Systems—Boundaries crossed,
boundaries pushed, Faculty of Management, University of Western Sydney, Last viewed 23 January
2006 at: http://www.sistm.unsw.edu.au/people/dubravka/CECEZ1.HTM

Courtney, H., Kirk, J., and Viguerie, P. (1997) Strategy under uncertainty. Harvard Business Review
(75: 6), pp. 67-81.

Cyert, R., Kumar, P. K., and Williams, J. R. (1993) Information market imperfection and strategy.
Strategic Management Journal (14, Winter Special Issue), 1993, pp. 47-58.

Després, C. Brais, N. and Avellan, S. 2004 ‘Collaborative planning for retrofitting suburbs:
transdisciplinarity and intersubjectivity in action” Futures, 36 (4): May 471-486.

Duck, J. D. (1998) In Harvard Business Review on Change, J. P. Kotter, Ed. Managing change: The
art of balancing, Harvard Business School Managing change: The Art Publishing, 1998. 1998.

Galliers, R.D. (2003) Change as Crisis or Growth? Toward a Trans-disciplinary View of Information
Systems as a field study: A response to Benbasat and Zmuds’s call for returning to the IT artefact,
Journal of the association for Information systems, 4:6 p.337-351.

Galliers, R. D. (2004) Trans-disciplinary research in information systems, International Journal of
Information Management , 24:1 , pp. 99-106.

Hicks, D.M., and Katz, J.S., (1996) Where is science going?. Science, Technology & Human Values
21, pp. 379-406.

Horlick-Jones, T., Sime, J., (2004) Living on the border: knowledge, risk and transdisciplinarity,
Futures 36: 4.

Hunsinger, J. (2003) Toward a Transdiciplinary Internet Research, The Information Society, 21, pp.
277-279.

Inas Ezz et al.

Large Scale E-Government Projects: The Need for Transdisciplinary Collaborating Teams


http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5885&_auth=y&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=59456621c0ce43301f055e40172525c1
http://www.maxwell.syr.edu/maxpages/faculty/gmbonham/
http://www.instructech.com/seifert/
http://www.maxwell.syr.edu/ict/staff/stuart_thorson.htm
http://www.essex.ac.uk/ecpr/generalconference.html
http://www.essex.ac.uk/ecpr/generalconference.html
http://www.maxwell.syr.edu/maxpages/faculty/gmbonham/ecpr.htm
http://www.sistm.unsw.edu.au/people/dubravka/CECEZ1.HTM
http://www.sciencedirect.com/science?_ob=IssueURL&_tockey=%23TOC%235916%232004%23999759998%23482251%23FLA%23display%23Volume_24,_Issue_1,_Pages_1-111_(February_2004)%23tagged%23Volume%23first%3D24%23Issue%23first%3D1%23Pages%23first%3D1%23last%3D111%23date%23(February_2004)%23&_auth=y&view=c&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=b8023cc68016018a1049d966311168e2

eGovernment Workshop *06 (eGOV06)
September 11 2006, Brunel University, West London, UB8 3PH

Isobe, M. (1998). Toward Integrated Coastal Zone Management in Japan, ESENA Workshop: Energy-
Related Marine Issues in the Sea of Japan, 11-12 July 1998, Tokyo, Japan.

Jaeger, P. T. (2002) Constitutional principles and e-government: an opinion about possible effect of
the federalism and the separation of powers on e-government policies. Government Information
Quarterly, (19, 4) 2002, pp. 357-368.

Joia L. A. Developing Government-to-Government enterprises in Brazil: a heuristic model drawn from
multiple case studies, International Journal of Information Management, (24:2), April 2004, pp.
147-166.

Klein, J.T., (2004) Prospects for transdisciplinarity, Futures 36: 4

Knights, D., Wilmott, H. (1997). The hype and hope of interdisciplinary management studies, British
Journal of Management, 8:1, pp. 9-22.

Lawrence, R., (1995) Meeting the challenge: Barriers to integrated cross-sectoral urban policies. In:
M. Rolén, Editor, Urban Policies for an Environmentally Sustainable World, Swedish Council for
Planning and Co-ordination of Research, Stockholm, pp. 9-37.

Lawrence, R.J., (2004), Housing and health: from interdisciplinary principles to transdisciplinary.
Futures 36: 4.

Lawrence R.J., and Després C., (2004) Futures of Transdisciplinarity Futures VVolume 36, Issue 4 ,
May 2004, Pages 397-405.

Layne, K., and Lee, J. Developing fully functional e-government: A four stage model. Government
Information Quarterly, (18: 2), Summer 2001, pp, 122-136.

Leitner, C. (2003) E-government in Europe: The state of affairs, European Institute of Public
Administration, 2003.

Lenk, K. (2004) eGovernment in Europe: Reality and Vision, International Conference of
Knowledge Society Governance, Law University of Lithuania, Vilnius, January 2004.

Malone, T.W., Crowston, K. (1994) The Interdisciplinary study of coordination ACM computing
surveys, 26:1, p.87-119.

Neef, M.,A., Foundations of transdisciplinarity Ecological Economics VVolume 53, Issue 1, 1 April
2005, Pages 5-16

Newell, S., & Galliers, R. D. (2000) More than a footnote: the perils of multidisciplinary research
collaboration. Proceedings: AIS Americas Conference, Long Beach, CA, 10-13 August, Vol. Ill,
pp. 1738-1742.

Nowotny, H., Scott, P., and Gibbons, M., Re-Thinking Science: Knowledge and the Public in an Age
of Uncertainty, Polity Press, Cambridge, UK (2001).

OECD e-Government Studies. The e-Government Imperative. OECD, 2003. Retrieved November 4
2004 from: http://www.oecd.org.

Pinson, D., (2204) Urban planning: an ‘undisciplined’ discipline? Futures 36: 4.

Inas Ezz et al.

Large Scale E-Government Projects: The Need for Transdisciplinary Collaborating Teams


http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5916&_auth=y&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=1fbe5fbeb582b60b4780fba100f427a8
http://www.sciencedirect.com/science?_ob=IssueURL&_tockey=%23TOC%235916%232004%23999759997%23482517%23FLA%23display%23Volume_24,_Issue_2,_Pages_113-197_(April_2004)%23tagged%23Volume%23first%3D24%23Issue%23first%3D2%23Pages%23first%3D113%23last%3D197%23date%23(April_2004)%23&_auth=y&view=c&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=44b18618a7126256dbb3a72ee168c2af
http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5805&_auth=y&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=cc4278c938d668363fadf77f2684a507
http://www.sciencedirect.com/science?_ob=IssueURL&_tockey=%23TOC%235805%232004%23999639995%23483987%23FLA%23&_auth=y&view=c&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=8f538d7bab38ce9871a32cc347c93a76
http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5995&_auth=y&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=d0d807fbcaf0944d2abadbbb7859c2db
http://www.sciencedirect.com/science?_ob=IssueURL&_tockey=%23TOC%235995%232005%23999469998%23597300%23FLA%23&_auth=y&view=c&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=54aff1e03d6d4b98d018368d377c089a
http://www.oecd.org/

eGovernment Workshop *06 (eGOV06)
September 11 2006, Brunel University, West London, UB8 3PH

Ramadier, J., (2004) Transdisciplinarity and its challenges: the case of urban studies, Futures 36: 4.

Relani, A. F. (2004), G2G E-Government: The Big Challenge for Europe, Master Thesis, Department
of Informatics, University of Zurich, 15 September 2004.

Riedl, R. (2001) Limitations for interstate e-government and interdisciplinary projects. In Proceedings
of the 12th International Workshop on Database and Expert Systems Applications. IEEE Computer
Society, Washington, DC, 2001.

Sakowicz, M. (2003). How to Evaluate E-Government? Different Methodologies and Methods, no
date. Retrieved October 10 2003 from:
http://unpanl.un.org/intradoc/groups/public/docu ments/nispacee/unpan009486.pdf.

Tait, J., and Lyall, C. (2001) Investigation into ESRC Funded Interdsiciplinary Research: Report to
ESRC. SUPRA Paper no 26, 2001, last viewed on 23 January 2006 at:
http://www.sciencedirect.com/science? ob=RedirectURL& method=externObjLink& locator=url
& cdi=5805& plusSign=%2B& targetURL=http%253A%252F%252Fwww.supra.ed.ac.uk%252
FNewWeb%252FPublications.

The American e-gov Portal, Retrieved November 4 2004 from:
http://www.whitehouse.gov/omb/egov/gtog.htm.

The Royal Society, Interdisciplinarity—Transport and the Environment. , The Royal Society, London
(1996).

The United Nations, World Public Sector Report (2003): E-Government at the Crossroads, United
Nations: Department of Economic and Social Affairs New York, No.: ST/ESA/PAD/SER.E/49,
2003.

The World Bank Group, Retrieved October 12 2003 from:
http://www1.worldbank.org/publicsector/eqov/definition.htm.

Themistocleous, M. and Irani, Z. Novel Taxonomy for Application Integration, Benchmarking: An
International Journal. (9 :2), 2002, pp.154-165.

Tress, B., Tress, G., and Fry, G., (2005) Integrative studies on rural landscapes: policy expectations
and research practice Landscape and Urban Planning VVolume 70, Issues 1-2 , 15 January 2005,
Pages 177-191

Williams, R. and Tait, J. (1998) Socio-economic Research in the Fifth Framework Programme:
Programme 3 Competitive and Sustainable Growth, Report to Economic and Social Research
Council and European Commission DGXII of Workshop, Brussels, 24-25 September 1998.

Inas Ezz et al.

Large Scale E-Government Projects: The Need for Transdisciplinary Collaborating Teams


http://unpan1.un.org/intradoc/groups/public/docu  ments/nispacee/unpan009486.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=externObjLink&_locator=url&_cdi=5805&_plusSign=%2B&_targetURL=http%253A%252F%252Fwww.supra.ed.ac.uk%252FNewWeb%252FPublications
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=externObjLink&_locator=url&_cdi=5805&_plusSign=%2B&_targetURL=http%253A%252F%252Fwww.supra.ed.ac.uk%252FNewWeb%252FPublications
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=externObjLink&_locator=url&_cdi=5805&_plusSign=%2B&_targetURL=http%253A%252F%252Fwww.supra.ed.ac.uk%252FNewWeb%252FPublications
http://www.whitehouse.gov/omb/egov/gtog.htm
http://www1.worldbank.org/publicsector/egov/definition.htm
http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5885&_auth=y&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=59456621c0ce43301f055e40172525c1
http://www.sciencedirect.com/science?_ob=IssueURL&_tockey=%23TOC%235885%232005%23999299998%23523926%23FLA%23&_auth=y&view=c&_acct=C000027918&_version=1&_urlVersion=0&_userid=2856117&md5=97204dee5addcf985873f1fec4a5600c

	1 INTRODUCTION

