Intl Workshop " Utility, Usability and Complexity of Emergent IS', Presses Universitaires de Namur, 2003

Assessing a complex, uncertain and disruptive technology
environment for better I'T alignment

Giovanni Camponovo
Alexander Osterwalder
Yves Pigneur

Université de Lausanne
HEC (BFSH1)
CH-1015 Lausanne
Switzerland
Email: yves.pigneur@unil.ch

Abstract: Business and Information Systems (1S) alignment is a key management issue and has
been largely investigated. Yet, little research shows companies how a fit between these "two
worlds" can be achieved. The assumption of this paper is that making explicit the business model
can contribute to improving the business/I T alignment. Moreover information systems supporting
environmental scanning, strategic or competitive intelligence, and technology assessment, which
are of prime importance for organizations, are much less investigated. This paper also aims at
deriving a theoretical framework for assessing a technology environment from its properties such
as complexity, uncertainty and disruptiveness.
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1. Introduction

Business and Information Systems (IS) aignment has been largely investigated
[HENDERSON& 93] [HIRSCHHEIM& 01], mainly at the level of internal management.

The necessity of aligning information systems with the external environment is much less
explored and formalized. We recommend consideration of three levels in the business/IT
alignment. The first level corresponds to the nowadays-classical alignment of information
systems with the - internal - strategy, organization and technology. The second level takes
into consideration the - externa - environment and assumes that the information system has to
integrate features for assessing this environment. Finally, the third level copes with evolution
over time and emphasises the necessity to design information systems able to evolve
according to the future changes.

In the next section, the internal alignment is considered and the role of a formally defined
business model is outlined. We propose a Business Model Ontology to formulate, understand,
analyse and share a company's business model. The third section deals with the second level
of aignment and aims at suggesting a framework and its associated tools for assessing
technology environments. The fourth section sketches a scenario approach for integrating
assumptions for the future, impacts on business models and possible changes when designing
information systems.
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2. Business model

Whereas the early work on strategic IS alignment focused on aligning IS strategy to business
strategy, the strategic potential of IS later led to the recognition that IS strategy can also affect
business strategy [HENDERSON& 93] [HIRSCHHEIM&O01]. In simpler terms, business
people have to be able to clearly formulate their vision and what they expect from IS people,
and IS staff has to be able to point out how Information and Communication Technology
(ICT) can improve a company's business goals. However, these two worlds, the one of
business and the one of technology, sometimes seem quite distant. On the one hand every
manager and entrepreneur has an intuitive understanding of how his business works, but in
many cases she or he is rarely able to communicate it in a clear and simple way
[LINDER& 01] On the other hand, IS people have a clear idea of what information technology
are able to accomplish in IS management, but they struggle to achieve a strategic fit with the
big (business) picture.

We think that the understanding and use of business models is essential in an increasingly
complex and uncertain business environment for the following reasons:

- The process of modelling social systems or an ontology — such as a business model — helps
to identify and understand the relevant elements in a specific domain and the relationships
between them [MORECROFT94].

- The use of aformal approach to business models (e.g. our ontology) helps managers and IS
staff to easily communicate and share their understanding of the business logic between each
other [FENSELO1].

- Business models facilitate change because of their building-block-like approach to
formulating the business logic of a company [PETROVIC&01].

- A formalized e-business model can help to identify the relevant indicators of a Balanced
Scorecard. (NORTON& 92].

- Business models can help managers simulate e-businesses and learn about them. Thisis a
method of doing risk free experiments, without endangering an organization
[CONSTANCE&01].
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Exhibit 1. Business model framework
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The Business Model Ontology presented in [OSTERWALDER&O02], and visualized in
Exhibit 1, is the conceptualisation and formalization into elements, relationships, vocabulary
and semantics of the essential subjects in the business model domain. The ontology is
structured into several levels of increasing depth and complexity. The first level of
decomposition of our ontology contains the four main pillars of a business model, which are
the products and services a firm offers, the relationship it maintains with its customers, the
infrastructure necessary in order to provide this and finally, the financials, which are the
expression of business success or falure.

The product innovation element covers al aspects related to what the firm offers. This
comprises not only its products and services but also the manner in which it differentiates
itself from its competitors. The element product innovation is mainly based on the value
proposition, the offers and the benefices the firm proposes to its customers.

The customer relationship element describes who are the customers and the way a firm goes
to market and gets in touch with its customers. This element consists of (a) the target
customers, (b) the distribution channels in order to feel & serve customers, and (c) the
customer relationship or equity in order to get & keep customers. The latter justifies some
personalization and trust mechanisms that are becoming essential in an increasingly “virtual”
business world.

The infrastructure management describes the value configuration that is necessary in order to
deliver what the firms offer and to maintain a customer relationship. It is composed of (a) the
capabilities, the competencies and the resources needed for delivering the value proposition,
(b) the activity configuration (value chain, shop or network), and (c) the firm's partner
network to access these resources and fulfil these activities.

The financial aspect is the culmination of an e-business model. The best products and
services and the finest customer relationship are only valuable to a firm if it guarantees long-
term financial success. The financia aspects element is composed of the company’s revenue
model and its cost structure, which subsequently define the profit & loss of afirm.
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Exhibit 2. Alignment based on the business model
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From an alignment standpoint, if the business model has been precisely defined using such
ontology, it should help to improve the following decisions, visualized in the Exhibit 2.

Strategy. - What are the indicators of the executive information system for monitoring the
strategy, using for example a Balanced scorecard approach [NORTON&92] with its
financial, customer, internal business, and innovation and learning perspectives?

Organization. - What is the alignment profile with its IS role (opportunistic, comprehensive or
efficient), 1S sourcing arrangement (in-sourcing, selective or outsourcing) and IS structure
(decentralized, shared or centralized), using for example the “defender, prospector, anayser”
framework adopted by [HIRSCHHEIM & 01]?

Technology. - What is the application portfolio with its turnaround, strategic, factory and
support applications [WARDS88]? What is the IT infrastructure [WEILL&02] with its
different components: application management, communication management, data
management, IT management, security, architecture and standards, channel management, IT
research and development, and training and education in the use of IT?

3. Environment assessment

Assessing or scanning the environment of an organization can be defined as a search for
information about events and relationships in a company's outside environment, the
knowledge of which can help its top management to plan the company's future course of
action [AGUILARG7]. Organizations scan their environment in order to understand the
external forces of change that may affect their future position so that they can develop
effective responses and strategies. The alignment between the organization’s strategy and its
environment is seen as essential for performance.

This section aims at deriving an integrated framework from the properties of a technology-
intensive landscape. Many models have been proposed for monitoring the environment and
achieving alignment with organizational strategy, structure, and performance such as the
SWVOT analysis, the 5 forces model, the disruptive technology framework, and so on.
Moreover, a few empirical studies support the importance of environmental scanning and
suggest a positive relationship with organizational performance [CHOOO1]. Unfortunately,
while the development of knowledge has produced many techniques to deal with parts of the
problem, there is no easy methodology allowing for a systematic assessment of technology-
intensive environments.

3.1. Complexity, uncertainty and disruptiveness

Research has shown that environmental analysis becomes even more essentia in industries,
which are characterized by complex, uncertain and disruptive environments.

Complexity is mainly due to alarge body of self-organized stakeholders. Uncertainty is due to
unpredictable dynamic futures with many open issues. Disruptiveness means non-continuous
development and use of technology, with inflection points (or substitute technology).

These are commonly considered as the major drivers of environmental scanning [BOY D96].
Ironically, the characteristics that increase the value of scanning aso make it more difficult
and costly. Such environments usually characterize technologically intensive industries such
as the mobile business, e-business and software industries.
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Exhibit 3. Information system for assessment an outside environment

3.2. Environment model

From a conceptual modelling or ontology point of view, based on these three characteristics,
we suggest, as illustrated in Exhibit 3 four main concepts and perspectives for modelling an
information system dedicated to assessing such technological environments, with their
properties and relationships.

Actors

For dealing with complexity, “actors’ are keys, with their stakeholder positioning, networks
of actors, and business models. The “actors’ perspective represents the supply side of the
environment. The relevant actors are those, which have the power to directly or indirectly
influence the organization's performance.

Among these actors, the different players that contribute to satisfy the same end-user needs
take a prominent place. As illustrated by [PORTERS85], these players principally include not
only the organization's existing direct competitors, but also they players in adjacent industries
along the value system such as suppliers, distributors, new entrants and substitute product
producers.

However, other influentia playersin diverse environmental areas must be taken into account.
It is indeed recommended to consider all the actors which can influence the evolution of the
environment [GODETO01]. In particular, it is worth considering players in the less immediate
environment such as regulatory authorities and technology suppliers.

Uses

For dealing with disruptiveness, “use’, application and adoption, by the users, of the
monitored technology have also to be assessed.

The use or usage perspective represents the demand side of the organization's environment.
Assessing the uses and the market basically implies investigating the end user needs and how
they are trandated into demands (capacity and willingness to pay for these products). It is
important to understand how customers adopt and value the technologies and the value
propositions offered by the different actors.
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Research in marketing has shown that the market is not a homogeneous group, but that buyers
tend to have individual needs, behaviours and preferences. A process of segmentation is
commonly used to identify groups of customers with similar purchase behaviour. It is vital to
gather information about the customers (i.e. in terms of socio-demographic, psychological and
behavioural variables) that represent each segment.

Knowledge of customers needs, wants, demands and marketing segments allows firms to
conceive more attractive value propositions and to gain substantial competitive advantage.
Actually, some firms try to integrate their customers in the design of their value propositions
(i.e. through mass customisation).

Issues

For integrating uncertainty, many kinds of “issues’ should be taken into consideration. The
actors will try to influence the issues to their advantage, and the evolution of these issues will
dictate the possible futures. Issues can be defined as open and debatable questions, events or
other forthcoming developments whose realization can significantly influence the future
conditions of the environment and, consequently, the ability of the organization to achieve its
objectives [ANSOFF80]. Issues can arise in different environmental areas such as the market,
technology, regulatory, economic and social aresas.

Issues are an important element of environmental analysis. While the two other elements
provide a good picture of the current conditions, they are not a sufficient basis for guiding
decisions which deploy their effect in a relatively distant future. In changing environments,
companies must continually look beyond the current environmental state and assess its future
prospects. Due to the high uncertainty of future developments, this often leads to establishing
a number of scenarios rather than a single forecast (see below section 4). With this in minds,
issues are a good mechanism to reflect on possible disruption of current conditions and trends,
allowing the development of a broader set of scenarios. Particularly interesting issues are
those that are open to dispute and upon which actors have diverging positions and means of
influence.

The proposed elements cover the mentioned uncertainties: the market deals with demand
uncertainties, actors cope with supply and its related strategic uncertainties, and issues cover
environmental factors which include technology.

Influence relationships

In the technology assessment context, “influence’ - preference, pressure, or power - is the
pertinent relationship between the 3 types of concepts. Different kinds of influences can be
modelled: actors can influence other actors, actors try to influence issues evolution,
defending or promoting position with a lesser or stronger commitment; issues evolution
influences use and adoption of technology, and vice versa, and so on.

While this concept is generic, relationships between a particular pairs of elements have an
adapted meaning.

The uses and actors are linked by a “market” relationship: by adopting certain vaue
propositions as an expression of their needs, end users influence the type of products that are
offered by the different actors and determine their relative power; conversely actors can often
shape and even create user needs by offering innovative value propositions.

Uses and issues are linked by an “ adoption” relationship in the sense that the realization of
issues can affect end user needs and, consequently, the solutions they adopt. Conversely, the
adoption of certain solutions may positively or negatively affect certain issues in the future.
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Actors and issues are linked by a “ position” relationship. Actors can influence the evolution
of certain issues by strategically positioning themselves on them. On the other hand, the
realization of issues limits the strategic positioning of actors.

Finally, influence relationships also exist between the examples of issues, actors and uses.
Actors are linked by “pressure’” relationships [PORTER&85], issues by “ dependency”
relationships [GODETO01], and uses by “ contribution” relationships.

These relationships create a complex network of (in-) direct relationships between elements.
For instance, the pressure relationships between actors can potentially change as a result of
the evolution of certain issues or shifts in user needs. Decision support systems can help to
assess these influence networks.

3.3. Assessment tools

For assessing these three main perspectives, our research tries to integrate in the same
framework different already existing decision or analysis tools.

Actor analysis

At the actor level, we distinguish the industrial organisation inspired analysis (i.e. five forces
and the value chain models), and the family of social or policy network analysis.

Based on the business model of the different actors, it is possible to assess the exchange of
value and the interactions among them using the value system model. There are important
indirect relationships between actors that must be taken into account, such as the pressure of
existing competitors, suppliers, buyers, new entrants and substitute products producers
[PORTER&.80].

Policy network analysis [BRANDES& 99] is another approach used in policymaking to study
structures, processes, and outcomes, thereby concentrating on relations between policy actors.

Issue analysis

For assessing the strategic issues of a given environment, the structural analysis and the actor-
issue analysis can be integrated in the application portfolio for eliciting the issues, assess the
convergences and divergences, and anticipating coalitions and conflicts.

Identification of the relevant issues is a difficult task and is mostly a matter of judgment. It
often must rely on the opinion of a group of experts. A number of methods can help by
fostering creativity (e.g. brainstorming, assumption reversal, analogies), consensus (e.g.
Delphi, nominal groups) and collaboration (e.g. group support systems).

[GODETO01] proposes a systematic and forma method for identifying, classifying and
prioritising issues. This structural analysis model, called MICMAC, is based on the concept of
influence and dependence between issues and classifies issues as dominant, relay, dominated
and autonomous.

An interesting category of tools consists of actor-issues methods. These basically consider the
environment as a game between multiple actors that try to influence the issues that govern its
evolution, either by mobilizing their resources to directly influence the issues outcome or
indirectly by influencing (i.e. negotiating with) other actors.

There are a few actor-issue methods which stem from various disciplines and provide
different information. The MACTOR method [GODETO01] originates from a systemic
perspective and provides an aggregate overview of the system under study through a number
of computations on several input matrices.
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[ALLAS&02] developed a simpler model to support negotiators, which essentially consists in
a set of graphs that provide strategic information. Other methods tackle the same problem
based on game theory using expected utility calculations [ BUENODEMESQUITA& 94]. Our
prototype tool MASAM is built on these methods by combining their advantages and
correcting some of their shortcomings [BENDAHAN& 03].

Use analysis

Data warehouses, data mining and the so-called business intelligence tools for gathering,
storing, analysing, and providing access to data should help analysts to explore the * use”
perspective [LESCA&03].

There are also a variety of quantitative and qualitative methods including surveys, interviews,
customer visits and focus groups [MCQUARRIE96]. Alas, they are better suited for
descriptive research than to discover actual or anticipate user needs. Reasons for this are that
users are hardly conscious of their real needs and are prone to outside influence.

An aternative solution consists of focusing on the user's behaviour. There is a multitude of
methodologies from different research disciplines such as diffusion studies (studying the link
between the characteristics of an innovation and its diffusion process), adoption studies
(focusing on the individual user's decision to adopt a particular service), uses and gratification
studies (studying the gratifications sought in adopting a new service), domestication studies
(studying the effect on society of domestication of everyday life technology), observational
research (ethnography, participant, indirect observation, usability studies) and experimental
methodologies (e.g. Simulated shopping experience in a controlled environment)
[PEDERSEN& 03].

Companies must also understand the possible market evolution. There are several forecasting
methods, such as various extrapolation techniques, probabilistic forecast, scenarios, expert
opinion, Delphi, buyers' intentions survey, etc [MARTINOO3].

Finally, we favoured a disruption analysis for detecting potential disruption in technology use
and assessing the disruptiveness of emerging value propositions by comparing them to the
more established ones on a number of dimensions [RAFI1&02].

4. Evolution scenario

The ontology and the associated analysis models we suggest for this kind of emergent
information systems should help to formulate a response to control the complexity, the
uncertainty and the disruptiveness of most technology-intensive environments. They can be
used not only for assessing the actors, the issues, the use of more or less disruptive
technologies, and their mutual influences but also for forecasting, elaborating scenarios, and
in so doing, nurturing decision-makers.

Since the future in a technology landscape is so uncertain and the pace of development so fast
[COURTNEY &01], a scenario-based forecasting approach could be helpful before defining a
strategy of adoption, deployment, and management of business solutions.

Traditional strategic planning methods are not suitable, because they are based on the
assumption that the future can be predicted accurately enough to choose a clear strategic
direction.

A suitable aternative is a scenario-planning approach [GODET&00], [SCHWARTZ91]
[VANDERHEIDEN96], which is well suited to address the high levels of complexity and
uncertainty observed in this industry.
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Scenarios are descriptions of possible or probable futures, detecting and understanding the
weak signals and the emerging lack of continuity on the way to the foreseen future. Scenario
planning follows a systematic, interactive, and imaginative process. The exercise ends with
three or four scenarios presenting plausible and surprising alternative future, instead of
extrapolating current trends from the present like traditional forecasting. Scenario planning
should facilitate strategy and decision in uncertainty.

There are a variety of different methods for designing scenarios. Developed in the so-called
French School [GODET&O00], the structural scenario method aims at constructing
representations of probable futures as well as the formal rules and routes that lead there, using
a mixture of facilitated group interaction and formal quantitative techniques (prospective
workshop, structural analysis, analysis of actor’s strategies, morphological analysis, expert
inquiries).

On the other way, the Global Business Network approach, popularised by Shell in the 70's
[SCHWARTZ91] [VANDERHEIDENY96], is much more informa and based on the key
factors, the driving forces, and the alternative visions gathered by a team of experts during
scenario workshops.

To prepare and analyse scenarios, a simulation modelling approach [CONSTANCE&O01] is
sometimes adopted. The simulated models should reveal what could happen if actors adopt
different strategies under different market and competitive conditions.

5. Conclusion

We have suggested extending the traditional view of business/IT alignment with a more
explicit consideration of the outside environment and the time evolution.

We end this position paper with three propositions, which have not been validated but could
be the basis for more experiential studies:

Proposition 1 (Business alignment). — An explicit and formalized business model contributes
to improve the IT alignment with internal business.

Since the business model conveys a more operational view of the strategy and the ontology
we suggest allows a precise definition of its components, its formalisation and its exploitation
should make easier the alignment of the executive scorecard (strategy), the application
portfolio and the IT infrastructure (technology), and the IS profile (organisation).

Proposition 2 (Environment alignment). — An explicit and formalized environment assessment
contributes to improve the IT alignment for a better business adaptation with its outside
environment.

A well-defined influence model representing actors, uses and issues of the external
environment, with the appropriate decision support system, should make easier and more
accurate the assessment of an outside technology-intensive environment, which in turn should
improve the adequacy of the business model.

Proposition 3 (Evolution alignment). — An explicit and formalized scenario approach
contributes to improve the IT alignment for a better business adaptation to its evolution
mainly due to its environment evolution.

In a technology-intensive landscape, forecasting is a difficult exercise, as reminded by the
following quotes:



Intl Workshop " Utility, Usability and Complexity of Emergent IS', Presses Universitaires de Namur, 2003

“This 'telephone’ has too many shortcomings to be seriously considered as a means of
communication. The device is inherently of no value to us.” West Union internal memo,
1876.

“1 have travelled the length and breadth of this country and walked with the best people, and
| can assure you that data processing is a fad that won't last out the year.” The editor of
management books at Prentice-Hall, 1957

“ Thereis no reason anyone would want a computer in their home.” Ken Olsen, President and
founder of Digital Equipment Corp., 1977

A scenario approach with all its weaknesses and difficulties seems to be the most appropriate
solution for examining the possible futures of a given environment, evaluating their potential
impacts on a business model, and its repercussions on the evolution of the information
systems.

Acknowledgements

The application of the models presented in this paper to the mobile business is supported by
the National Competence Centre in Research on Mobile Information and Communication
Systems, supported by the Swiss National Science Foundation, under grant number 5005-
67322.

References

[AGUILARS80] Aguilar, F. (1967). Scanning the business environment. Macmillan.

[ALLAS&01] Allas, T., Georgiades, N. (2001). New tools for negociators. McKinsey
Quarterly. 2: 86-97.

[ANSOFF80] Ansoff, H. (1980). Strategic Issue Management. Strategic Management Journal
1(2): 131-148.

[BOURGEOIS80] Bourgeois, L. (1980) Srategy and Environment: A Conceptual
Integration. Academy of Management Review 5(1): 25-39.
[BENDAHAN& 03] Bendahan, S., Camponovo, G., Pigneur, Y. (2003). Multi-issue actor
analysis. tools and models for assessing technology environments, submitted to JDS
[BLANCO& 03] Blanco S., Caron-Fasan M-L., Lesca H. (2003) Developing capabilities to
Create Collective Intelligence Within Organizations. The Journal of Competitive
Intelligence and Management 1(2)

[BOYD&96] Boyd, B, Fulk, J. (1996). Executive Scanning and Perceived Uncertainty: A
Multidimensional Model. Journal of Management 22(1): 1-21.

[BRANDES& 99] Brandes, U., Kenis, P., Wagner, D. (1999) Centrality in Policy Network
Drawings. Lecture Notes in Computer Science, Springer-Verlag

[BUENODEMESQUITA&94] Bueno de Mesquita, B., Stokman, F. (1994). European
Community decison making models, applications and comparisons. Yae University
Press

[CHOO99] Choo, C. (1999). Environmental scanning as information seeking and
organizational learning. Information Research 7(1).

[CHRISTENSENO3] Christensen, C. (2003) Sx Keys to Creating New-Growth Businesses.
Harvard Management Update, January: 1-6



Intl Workshop " Utility, Usability and Complexity of Emergent IS', Presses Universitaires de Namur, 2003

[CONSTANCE&O01] Constance, S., Gower, J. (2001) A value chain perspective on the
economic drivers of competition in the wireless telecommunications industry. Thesis MIT
Sloan Schooal.

[COURTNEY &01] Courtney H., Kirkland J., Viguerie P. (2001) Strategy under uncertainty,
McKinsey Quarterly, December 2001, pp. 5-14

[FENSELO1] Fensel, D. (2001) Ontologies: Slver Bullet for Knowledge Management and
Electronic Commerce. Springer-Verlag.

[GODET&00] Godet, M. (2000) The art of scenarios and strategic planning: tools and
pitfalls, Technological Forecasting and Social Change, 65, September, pp. 3-22

[GODETO01] Godet, M. (2001). Manuel de prospective stratégique. Dunod.

[HENDERSON& 93] Henderson, J. C. and N. Venkatraman (1993). Strategic Alignment:
Leveraging Information Technology for Transforming Organizations. IBM Systems
Journal, 32(1): 4-16.

[HIRSCHHEIN& 01] Hirschheim, R. and R. Sabherwal (2001). Detours in the Path toward
Srategic Information Systems Alignment. California Management Review, Fall, 44(1):
87-108.

[LINDER&O1] Linder, J.C, Cantrell, S. (2001) Changing Business Models. Surveying the
Landscape. Working Paper, Institute for Strategic Change, Accenture.

[MARTINOO3] Martino, J. P. (2003) A review of selected recent advances in technological
forecasting. Technological Forecasting and Social Change 70(8): 719-733.

[MORECROFT94] Morecroft, J.D. (1994) Executive Knowledge, Models, and Learning. In
Morecroft, JD. ; and Sterman, J.D. (eds) Modeling for Learning Organizations.
Productivity Press, pp. 3-28.

[NORTON&92] Norton D., Kaplan, R. (1992) The balanced scorecard: measures that drive
performance, Harvard Business review, 70 (1).

[OSTERWALDER&02] Osterwalder, A., Pigneur, Y. (2002) An e-business model ontology
for modeling e-business. 15th Bled Electronic Commerce Conference

[PEDERSEN& 03] Pedersen, P., Ling R. (2003). Modifying adoption research for mobile
Internet service adoption: Cross-disciplinary interactions. HICSS.

[PETROVIC&01] Peterovic, O., Kittl, C., Teksten, R.D. (2001) Developing Business Models
for eBusiness, International Conference on Electronic Commerce 2001, Vienna, October

[PORTER&85] Porter, M., Millar, V. (1985). How information gives you competitive
advantage. Harvard Business Review 64(4): 149-160.

[RAFII&02] Rafii, F. and P. J. Kampas (2002). How to identify your enemies before they
destroy you. Harvard Business Review 80(11): 115-122.

[SABHERWAL&02] Sabherwal, R. and Y. E. Chan (2001). Alignment Between Business and
IS Strategies: A Sudy of Prospectors, Analyzers, and Defenders. Information Systems
Research, March, 12(1): 11-33.

[SCHWARTZ91] Schwartz, P. (1991) The Art of Long View. Currency. DoubleDay.

[VANDERHEIDEN96] Van der Heijden, K. (1996). Scenarios. The Art of Srategic
Conversation. John Wiley & Sons.

[WARDS88] Ward, J. (1988) Information Systems and Technology Application Portfolio
Management - An Assessment of Matrix-Based Analyses. Journal on Information
Technology 3 (3), September: 205-215

[WEILL&O02] Weill, P., Vitale, M. (2002) What IT infrastructure capabilities are needed to
implement e-business models? MIS Quarterly Executive 1 (1) March: 17-34



