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In recent times of global turmoil, the need for uncertainty management has become ever
momentous. The need for enhanced foresight especially concerns capital-intensive industries,
which need to commit their resources and assets with long-term planning horizons. Scenatio
planning has been acknowledged to have many virtues - and limitations - concerning the mapping
of the future and illustrating the alternative development paths. The present study has been
initiated to address both the need of improved foresight in two capital-intensive industries, i.e. the
paper and steel industries and the imperfections in the current scenario practice.

The research problem has been approached by engendering a problem-solving vehicle, which
combines, e.g. elements of generic scenario process, face-to-face group support methods, deductive
scenario reasoning and causal mapping into a fully integrated scenario process. The process, called
the SAGES scenario framework, has been empirically tested by creating alternative futures for two
capital-intensive industries, i.e. the paper and steel industries.

Three scenarios for each industry have been engendered together with the identification of the key
megatrends, the most important foreign investment determinants, key future drivers and leading
indicators for the materialisation of the scenarios. The empirical results revealed a two-fold outlook
for the paper industry, while the steel industry future was seen as much more positive.

The research found support for utilising group support systems in scenatrio and strategic planning
context with some limitations. Key perceived benefits include high time-efficiency, productivity and
lower resource-intensiveness. Group support also seems to enhance participant satisfaction,
encourage innovative thinking and provide the users with personalised qualitative scenatios.

Keywords: Foresight, scenario process, GSS, capital-intensive industry, paper industry, steel
industry

UDC 338.27 : 338.45: 676 : 669.1
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1 INTRODUCTION

1.1 Background

Anticipating the future developments in economics, technology and politics, for example, has
always evoked costly surprises for both business and world leaders. Foreseeing the future is
impossible; however, especially today in 2009, in the middle of one of the most severe economic
downturns in recent history of mankind, the importance of managing uncertainty as a vital part of
corporate management has been widely acknowledged. Again, only now when facing supreme
uncertainty in their business environment, business leaders have become more interested in
learning new expedients to acquire extraordinary views, weak signals and foresight about the trends
where the world, societies and markets are heading. The satisfaction and utilisation rates of
common long-term uncertainty avoidance tools (e.g. real options analysis, market disruption
analysis and scenario planning) have again reached peak numbers on the roller-coaster (Rigby and
Bilodeau 2007, Rigby 2001) only to lose interest when the good times return.

Again, and many times during eatlier recessions, conventional anticipation methods,
standard risk management tools and strategy processes have caused disappointments and distinct
failures in many corporations. Standard planning tools have been criticised for generating views on
strategic opportunities in more or less a status quo environment, while they seldom provide
profound foresight for options that could occur in rapidly changing circumstances (Courtney
2001). Furthermore, as Mintzberg (1994) also has stated, traditional strategy planning tools and
techniques normally promote strategies that are more extrapolated from the past or copying others
than looking forward. Strategy planning deals more with vision than analytic techniques (Mintzberg
1989). In order to better read the essential weak signals from the future, i.e. to gain foresight,
strategy planning should be approached more from thinking and learning perspectives. Strategy
making and navigating through changing business environment should encourage informal learning
and thinking out of the box (e.g. van der Heijden 2004, Mintzberg 1994).

In order to improve their industry foresight, a multiplicity of industrial companies has
selected scenario planning as one of their key tools for anticipating the future. Scenarios differ from
other uncertainty management tools since they take into account the joint impact of various causal
and interrelated uncertainties, while contingency planning, for example, examines only one

uncertainty at a time (Schoemaker 1995). Scenarios help to organise the fragmented knowledge,
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give meaning to the events and open people’s minds for multiple perspectives (Schwartz 1996).
Scenarios deal with industry foresight, which is different from vision since it is based on deep
insights into rule-changing megatrends in, e.g. technology, regulations and demographics (Hamel
and Prahalad 1994). Such megatrends can be crucial for any company and can totally change the
industry’s environment. The future challenges concerning megatrends often start as peripheral
weak signals, which are difficult to perceive and interpret. Without proper foresight, the companies
are unprepared for structural industry changes resulting in costly effects. Day and Schoemaker
(2006) articulate that the most common problem is a vulnerable company which does not have
enough peripheral vision to compete with the future needs. The connection between the capability
readiness and the need for peripheral vision is presented in Figure 1. The lack of this kind of

foresight leads to missed opportunities and dramatic blind spots which can be crucial for the

company.
Strength of Strategy Process Capability
LOW HIGH
HIGH Vaulnerable A3 Vigilant
Need for ¢ L
industry b
foresight e
LOW o) Neurotic

Figure 1. Vigilant companies are well-prepared for the rising need for industry foresight.
Adapted from Day & Schoemaker (20006).

In conclusion, during both good and bad times, companies should keep their foresight
capabilities vigilant and decrease uncertainty, e.g. by creating alternative futures through scenatio
planning methodologies. However, despite the recent vogue of foresight secking and scenarios, the
scenario method has also received notable process- and content-related criticism. Above all,
scenarios have been alleged to be too resource-intensive and time-consuming for standard-sized
companies (e.g. Drew 2006, p. 247, Millett 2003, Mercer 1995). The criticism on resource-
intensiveness might also partly explain the finding that the literature scenario planning cases are

mainly associated with large multinational corporations such as the scenario pioneer Royal Dutch
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Shell (e.g. Wack 1985a and 1985b, Schoemaker and van der Heijden 1992, Shell 2003 and 2005)
and other oil majors (Grant 2003, Ringland 2002, p. 202-212), Anglo-American (Schoemaker 1995),
Nokia (Ralston and Wilson 2006) or other larger players in ICT industry (e.g. Ringland 2002).
Another large group of scenario planners comprise public institutions such as governments,
research institutes and intelligence agencies. Small and medium-sized enterprises (SMEs) often do
not have the time or knowledge resources needed to accomplish a full-scale scenario study.

The need for business foresight has been said to be undetlined in capital-intensive industries
which need to invest and commit their resources with long-term planning horizons. Fine (1998, p.
239) has measured that the dock speed of these industries is slower, ie. product and process
technology transfer takes longer compared with fast clock speed industries (e.g. personal
computers, toys, games) or medium clock-speed industries (e.g. automobiles, computer operating
systems). In addition, Linneman and Klein (1983) concluded in their findings that capital-
intensiveness correlates with the length of the planning horizons and furthermore, in their survey,
72% of respondents with over 10 years planning horizons reported to utilise multiple scenarios in
their strategic planning processes. Regarding the utilisation activity within the paper and steel
industries, there are only few reliable references. Malaska et al (1984) found out that both iron and
steel companies as well as forest-based companies were among the least active users of scenarios in
the eatly 1980s. A follow-up study, reported by Meristé (1991) and Merist6 & Salonen (1980),
stated that the situation was the same in 1985 and together with the food and construction
industries, the forest industry was mentioned as one of the least active scenario planners. Strategy
tool studies in the 2000s (e.g. Rigby and Bilodeau 2007, Stenfors and Tanner 20006), do not distinct
the capital intensive industries among others and only abide by stating the general trends of
different support tools. However, leaning on the isolated number of case references from the paper
and steel industries in the scenario literature (e.g. Randall and Wilson 2006, Vapaavuori and von
Bruun 2003, Meristé 1991), it might be justified to assume that in these industries, before today’s
increasing number of foresight studies across industries, scenario planning has not received a
similar standing of an industrial standard like in case of the oil industry, for example.

Grounds for this development are versatile and might relate, e.g. to the competitor’s
behaviour. As Schoemaker (1995) has stated, scenarios are especially useful if other competitors are
utilising them. Unfortunately, poor forecasting, rather modest innovation capabilities and costly
surprises in both industries also speak for the assumption that many of the paper and steel industry
players have not utilised effective foresight methods in the past or they have failed in their

utilisation. These costly surprises in the past, together with the exceptionally high uncertainty in the
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business environment and revolutionary structural changes within the industry, number among the
earlier mentioned Schoemaker’s list of criteria concerning the circumstances, when the usefulness
of scenario planning is the highest. Thus, when considering the industrial revolution, where the
paper and steel companies have been during the first decade of the 21t century, it is easy to
conclude that new foresight methods would be welcomed especially for the two capital-intensive
industries.

In recent times, the paper industry in particular has been suffering from the signs of mature
and declining business (e.g. the lack of seminal technical change, excess capacity) and since
revolutionary reforms have not occurred in time, the industry change has been much more
dramatic. The Western paper industry has been said to been unprepared to renew itself and,
consequently, the paper companies have not created enough agility — a trait that is vital in
anticipating and responding to the industry’s challenges (e.g. Vihma 2007). Common development
between the paper and steel industries is typified by the new focus of the industries: emerging
markets have increasingly started to entice capital investments, suppliers and the latest technology.
As a result, the importance of the old and powerful continents — Europe and North America — has
constituently declined. Industry consolidation has reduced the number of competitors, but left the
paper industry, in particular, suffering from excess capacity and fierce price competition. Instead,
until the recent global recession, the steel industry’s restructuring has been sailing more with a
tailwind, although during two last decades this industry has also gone through a painful
technological change from conventional iron ore-based integrated steelmaking to recycled iron-
based minimill technology and less than ten years ago, e.g. the U.S. steel industry was still struggling
in serious tribulations (e.g. Lindqvist 2003, 2005). In general, however, the development paths of
the paper and steel industries have been rather diverse, from which one can draw a conclusion that
the industries’” confidence and uncertainty levels for the future have also been different.

Improvements both in lowering the threshold to utilise scenario planning within capital
intensive industries and to address the certain perceived pitfall areas of conventional scenatio
planning could be sought through group support system (GSS) methodology. Many studies
concerning GSS and electronic brainstorming utilisation in general strategic planning have
substantiated notable enhancement in information production and communication (e.g. Dennis et
al 1997, Gallupe and Cooper 1993), participant motivation and activity (e.g. Dennis and Garfield
2003, Gessner et al 1994) and time efficiency resulting in better user satisfaction (e.g. Adkins et al
2002). Further, the GSS approach has been found to be useful in providing good structure for

planning process, support parallel processing of information and innovation by the participants,
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and produces instant anonymous commentatry or voting results (Turban et al 2005, p. 378). A less
complex scenario process could be awaited to be more easily adapted into the strategic planning
procedures of paper and steel companies and this could enhance their foresight thinking.

To recap: the triangle of i) a general increase of uncertainty in the business environment and
consequently, the apparent need for enhanced foresight capabilities; ii) criticism on current
conventional and rather resource-intensive scenario process; and iii) costly surprises and the topical
restructuring status of two capital-intensive industries, opens up a unique field of research,
combining both theoretical method research and managerial substance contribution. The current
research is especially a response to the craving of enhancing the foresight practices in the paper and
steel industries, but also to further developing the generic scenatio process practices through the
positive implications of GSS methods. Conducting similar scenario exercises for two presumably
rather analogous capital-intensive industries provides interesting insights for the case businesses’
confidence and uncertainty levels, future drivers, trends and alternative futures. The results and
their mutual comparison are anticipated to provide lessons to be learned for both industries
especially in terms of uncertainty avoidance, creating plausible scenario paths and combating

overconfidence in future estimations.

1.2 Research problem

This research has been initiated to rehearse the future for two capital-intensive industries,
which have been proved to have encountered costly surprises in the past and have experiences of
fundamental industry restructuring either in the past, the present or most likely in the near future.
At the same time, the study counters the complexity and resource-intensiveness criticism on the
conventional scenario process and secks improvements through group support system

methodology. The key research problem can be expressed as follows:

“How can foresight capability be increased within the capital-intensive paper and

steel industries and the quality of generic scenario process be enhanced?”

As Figure 2 depicts, the research focus of the current study is a synthesis of many sciences,
methodologies, management tools and empirical case industries. The research positions itself into a
crossroads of futures research science and scenatio planning methodology, decision support system
methods - especially group support systems - and finally, foresight deficit within the paper and steel

industries.
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Figure 2. The research focus of the study.

Furthermore, the research focus of this study can be expressed in the form of two research

questions and their sub-questions as follows:

RQ1: “How can scenarios decrease uncertainty and create foresight leverage within
the capital-intensive paper and steel industries?”

SQ1: “What will be the key megatrends, uncertainties, driving forces, FDI determinants and
industry scenarios in the paper and steel industries by 2018?”

SQ2: “What are the main deviations in the future scenarios, uncertainty and overconfidence

levels of the two case industries?”’

RQ2: “How can GSS methods ameliorate the generic scenario process yield, its
overall usability and participant satisfaction?”

SQ1: “How can the GSS methods and scenario planning methodology be integrated into
one scenario process?”

SQ2: “What are the potential benefits and limitations of utilising GSS in a scenario

contextr”

Based on the above research questions, the current research can be defined as methodological
research, while at the same time also offering managerial implications. The aim is to enhance the
understanding of the different process phases of conventional scenario planning, perceived key
bottlenecks and pitfalls in the process, and discuss the scenario method’s general applicability

within the selected case industries, namely the capital-intensive paper and steel industries.
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1.3 Research objectives

The objectives of the current study originate from the research problem and its underlying
research questions. The first two objectives of the study relate to the foresight and learning
enhancement processes within the paper and steel industries. The purpose of these two objectives,
responding mainly to Research Question 1, is 0 manage uncertainty and engender foresight within the paper
and steel industries. On the other hand, the third and fourth objectives relate to the interaction
between the generic scenario process and group support systems. The meaning of these objectives,
addressing primarily Research Question 2’s areas, is %o evaluate the possibilities to enbance generic scenario
process ountput with GSS' contribution.

Thus, four key research objectives can be depicted as follows: The first research objective is

to increase understanding regarding the future driving forces, megatrends and uncertainties within
these two case industries and finally, based on the scenario process results, articulating alternative
futures for them. Building on the assumption that the paper and steel industries share some
analogous elements in their basic conditions, the compatison of the scenatio results is justified.

The second research objective is to determine the key diverging elements of the scenatio

results, industry uncertainty, biases and overconfidence levels within the paper and steel industries.
By identifying and studying these elements, the industries might learn from each other - cither in

good or poor future foresight gaining practices.

The third research objective is to construct a fully integrated group support system-based
scenario process model for foresight enhancement purposes within capital-intensive industries.
Through this model, the general attractiveness and usability of the scenatio process are targeted to
be enhanced not only within capital-intensive industries, such as the paper and steel industries, but
also among smaller players who, due to their limited resources, cannot at present afford to conduct
standard-scale scenario processes.

Finally, the fourth research objective is to identify and evaluate the general functionality,

possible benefits, limitations and areas of improvement for the model. The special areas of interest
lay on the perceived pitfalls in the conventional scenario process including both process- and
content-related scenario process qualities such as time effectiveness, usability, participant

satisfaction, learning and commitment.
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1.4 Scope and limitations

The current study focuses on identifying possibilities to: first, enhance the foresight capability
within the paper and steel industries; and second, ameliorate the generic scenario process by
introducing group support system methodology to the standard foresight process. The eventually
constructed GSS-based scenario model is empirically tested for creating alternative futures for the
paper and steel industries. Since the combination of several methodologies and empirical analysis
of the two industries presents a large scope for the research, certain confinements are necessary.
Such limitations might have unfortunate implications to the generalisation of the results and
replication of the research design.

Regarding the theoretical contribution, the study focuses on qualitative uncertainty methods
to manage uncertainty and scenario planning, in particular. Quantitative models and theories do not
belong to the scope of the study. Organisational learning theories and cognitive sciences are
discussed only to the extent relevant for evaluating the outcome of the created research construct.
The current research focuses more on contributions to the scenario process practices than
contributions to the scenario planning methodology or to the futures research science. Inside the
generic scenario process, the scenario implementation to companies’ strategic planning is excluded
from the study for practical and time management reasons. Within the decision support system
instruments, the study focuses on exploiting the face-to-face GSS tools with a focus on facilities
provided by a group decision support system laboratory.

Some confinements must also be applied to the case industries of the study. Geographically,
the empirical part of the research focuses on companies rooted in Finland but which operate in a global environment
and thus, have international activities. Future foresight and industry scenarios are created for the
paper and steel industries from the perspective of a Finnish global or globalising company. The
target group in the empirical part of the study is selected accordingly and includes mainly
representatives from Finnish companies or expert institutions which have international operations.
Thus, the results of the study are also mirrored against Finland-based foresight experiences with a
global scope.

The limitations of the time frame of the research mainly concern the scenario scope. The
GSS-supported scenario planning process aims at engendering industry scenarios up to 2018.
Global megatrends and industry-level drivers are examined with a universal approach in the

scenario process.
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The steel industry definition covers both flat and long steel production as well as the special steel grades that
are produced in Finland. The steelmaking raw materials analysed include coke, iron ore and scrap
metal.

In the current study, #he definition of the paper industry includes standard paper grades, all board and
short and long fibre pulp production. Other forest industry businesses, e.g. wood panels and timber, are
not covered in the scenario considerations. Regarding the definition of papermaking raw materials,
only fibre-based materials, such as chemical and mechanical pulp as well as DIP, are included in the
considerations. Other paper industry-related input elements, such as chemicals and energy, are

discussed only to the extent that is relevant.

1.5 Research approach and methods

Science is composed of an entity of beliefs - some of which we know that are true and others of
which we are rationally entitled to hold and given what we know. Perceptions give us a foundation
for knowledge, but a very narrow foundation. (Hollis 1994) Trying to avoid the narrow sight, the
present study applies cognitive understanding of science where the focus of the research is on
finding new information in a systematic and target-oriented way (Niiniluoto 1984). The study has a
technical information acquiring interest and its function is to establish ways to augment
understanding regarding best foresight practices, and to predict the future of capital-intensive
industries in a better way.

The underpinning research approach in the present study is the constructive research

approach, which focuses on problem-solving and is thus relevant when discussing the
enhancement craving in both scenario process and business foresight practices within the paper
and steel companies. As stipulated by Kasanen et al (1991, 1993), in this approach the problem-
solving construct shall provide new theoretical value and its functioning must be empirically tested.
These conditions are fulfilled by contributing to the research on scenario process and group
support system methodologies, and by empirically testing the construct with two case industries.
Constructive research most resembles the action-analytical and decision-methodological research

approaches as depicted in Figure 3.
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Figure 3. Constructive research approach compared with other common research
approaches in business economics science. Adapted from Neilimo and Nisi (1980, p. 67)
and Kasanen et al (1991, p. 317).

The decision-methodological approach addresses the development of problem-solving
methods and theoretical deduction analyses. However, compared to the constructive research
process, the decision-methodological approach has less emphasis on the empirical testing of the
created problem-solving application. Constructive research is distinctive for its creativity,
innovativeness and heuristics, while the decision-methodological approach is more analytic-
deductive. (Kasanen et al 1991, Neilimo and Nisi 1980) Due to its empirical problem-solving
focus, the constructive research process is more suitable when studying vehicles engendering
practical foresight tools for long-term planning.

The action-analytical research approach builds both on the understanding and the empirical
testing of results (Neilimo and Nisi 1980); however, compared with constructive research, this
approach does not explicitly target to create a new vehicle or construct for the research problem
(Kasanen et al 1991). In the present study, this feature is relevant since one of the key research
objectives relates to the construction of a new scenario model related to the perceived pitfalls in the
conventional generic scenario process. According to Kasanen et al (1991), the constructive research
process can be divided into six sub-processes. First, the process initiates by finding a relevant - and
from a research point of view - an interesting problem to solve. Second, pre-understanding about
the research subject is acquired, after which the most focal phase of the constructive research

process commences: innovating, constructing and designing the problem-solving vehicle. Once the
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construct has been created, the functionality of the constructive model is tested including, e.g. the
accuracy of the construct. Next, the validity of the theoretical engagements utilised in the problem-
solving are demonstrated and the scientific novelty value of the results is substantiated. Finally, the
research process concludes by discussing the scope of application regarding the problem-solving
construct and general results. According to Uusitalo (1991, p. 69), constructive research belongs to
strongly applied research approaches together with evaluation, development and action research
and thus needs to be evaluated in a different way than that of basic reseatrch.

In the initialising phase of the constructive research process - when determining the relevant
and interesting research problem - the author applies another research approach, namely
hermeneutical paradigm and interpretation, i.e. the hermeneuntic spiral. In this approach, the
researcher’s personal experiences impact the evolution of the understanding process and
development of composing the knowledge. Moreover, the relationship between the eatlier pre-
understanding and understanding is affected by the intentionality process, where conscious and
unconscious intentions elaborate the learning process. In the words of Gummesson: There is no
understanding without pre-understanding (Gummesson 1988). Ast and Schleiermacher state that the
interpretation and understanding create a communication process which progresses in hermeneutic
circle: the entity can be understood through its sub-parts and sub-parts according to the entity
(Niiniluoto 1983). The present study and its conduct have been developed through hermeneutic
interpretation, where by utilising logical intuition and deduction the understanding has followed
catlier pre-understanding as illustrated in Figure 4.

Gummesson (1988) maintains that the key characteristics for hermeneutic research -
compared to positivistic research - are that it focuses on understanding and interpretation;
subjectivity is a greater element; the researcher accepts influence from both science and personal
experience and utilises his personality as an instrument; and the researcher’s attention is less
governed and is allowed to float more widely. This kind of free innovation is salient especially in
formulating the research foundations; however, it sets challenges in demonstrating that personal
interests have not manifest any bias to the study. In order to avoid this, it is important to be
sensitive to the methodological literature and other sources, speculation needs to be avoided,
contradictory data must be included and data collection is transparent (Marshall and Rossman
20006, p. 30, Gummesson 2003). Such preventive actions against hermeneutic approach biases have

been followed in the scope defining phase of the present study.
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Figure 4. Hermeneutic spirals for the study development. Based on Gummesson (1988, p.

61).

When exploring the two case industries, their characteristics and possible parallel factors, an
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analogy reasoning method is utilised. Analogies and pattern recognising are worth using in strategic

planning especially when the uncertainty of the targeted business is extremely high and future
forecasting is difficult (Courtney et al 1997). However, Niiniluoto (1983) warns that as utilising
analogy reasoning can also be very fallacious, both caution and special attention must be paid to the
biases of this research method. In this research, industry analogies are used to distinguish the

differences in industries” future prospects and their drivers, and also certain overconfidence

differences between the two capital-intensive industries.

The empirical part of the study utilises both quantitative and especially qualitative data,

which is gathered via historical literature, statistical surveys and industry expert panel sessions by
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utilising the computer-aided group support systems in the scenario planning context. Each of these
research methods focus on conducting an operational analysis on the steel and paper industries’
future trends, uncertainties and driving forces. Primary data, which is mainly qualitative, is collected
during the scenatio processes conducted for both industries. Secondary data, such as industry
statistics and relevant market reports, are utilised to support the scenario process and also to reduce
the biases of the primary study results. The historical aspect helps to create analogies and select the
relevant parities. History can also help us change things before we have to (Gummesson 1988,
p-89) and can thus notably contribute to forecasting and building scenarios. It is momentous to
prepare and provide pertinent background information from recent history for the researcher’s and
interviewees’ needs.

Inside the operational analysis approach, features of a qualitative data-based multiple-case
study research method are used. As a prerequisite, each case must have the possibility for literal
replication, i.e. predicting similar results, or in some areas theoretical replication, i.e. producing
contrasting results but for predictable reasons (Yin 1994). The steel and paper industries fulfil these
criteria and, as sparring capital-intensive industries, can provide the current research with
interesting results. Eisenhardt (1989) has constructed a road-map for conducting case study
research which also combines previous work on general qualitative research methods and grounded

theory. This road-map comprises eight steps:

1. Getting started

. Selecting cases

. Crafting instruments and protocols
. Entering the field

. Analysing data

. Sharpening hypotheses

. Enfolding literature

o 41 & KA WD

. Reaching closure

The case study approach will be applied and adjusted to the general design of the
constructive research approach. Conceptualising the cases is important in order to fulfil the
demands of scientific contribution (Gummesson 20006). Further, conceptual frameworks can be
rudimentary or elaborate, theory-driven or commonsensical, descriptive ot causal (Miles &

Huberman 1994). In the present study, the conceptual framework mainly features theory-driven
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and causal elements that are based on scenario planning and group support system methodologies.
Further, causal concept maps are utilised as supportive tools in clustering and organising industry
drivers into the form of initial scenarios. Finally, SWOT analysis maps are utilised to re-cap the key
features of each created alternative future.

Based on the constructive research approach and some elements of a case study approach,
the constructive research process of the present study has been divided into four distinct phases. In
the scope definition phase, the research problem has been identified and further developed by
using the hermeneutical learning spiral. Pre-understanding on the research subject has been
deepened by reviewing the relevant literature and methodological publications. After clarifying the
research focus, the problem-solving construct has been innovated and the heuristic scenatio school
modified with GSS methodology elements. In the third phase, the construct has been empirically
tested and the scenarios for two case industries created. In the final stage, the constructive research
process has been evaluated in terms of its theoretical and managerial contributions; further, the
validity and reliability analyses have been conducted. Figure 5 summarises the distinct phases of the
research process, key research approaches and methods and timeline for the progress of each

process element.

CONSTRUCTIVE SCENARIO RESEARCH PROCESS

Defining scope Innovation Testing Evaluation
* Identifying the * Developing * Empirical testing of scenario model with * Assessing the
research problem (constructing) two capital-intensive industries theoretical and
i.e. rationale for group support * Creating alternative futures for steel and managerial
further developing based scenario paper industries, comparing the results contribution
of scenario process model for * Validity and
* Reviewing and strategic scenatio reliability testing
collecting planning
relevant literature, mm‘
approaches and
methods
2005-06 2007-08 2008-09
Hermeneutic Heuristic scenario Case study approach Case study
learning spiral approach, Heuristic scenatio approach approach
approach GSS methodology GSS methodology, concept maps

Figure 5. Summary of the constructive scenario research process.
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1.6 Key concepts and definitions

1.6.1 Foresight and vision

Foresight and vision are terms that are often used interchangeably in the literature.
However, foresight is different from vision, since within (industry) foresight there can be many
different visions from different people (Hamel and Prahalad 1994). Courtney (2001, p.2) defines
foresight as an accurate view of the future and considers it essential in creating successful forecasts and
making the right strategy decisions. According to another more descriptive definition, foresight
thinking is based on the principle that present and future are closely interlinked and thus,
phenomena in society, technology, science, education, politics, culture and economics, and their
future development are considered to be interlinked and system-like entities. Strategic foresight is
defined to be a capability to create and maintain feasible alternative futures, and to utilise the
insights and comprehensions arising from them in such way that they benefit the organisation.
(Vapaavuori and von Bruun 2003) In a business environment, strategic foresight can be also
determined to be a composition of, e.g. technological intelligence, political environment foresight,
competitive intelligence and consumer foresight (Rohrbeck et al 2007). It is also common to refer
to different foresight elements separately, e.g. technology foresight. In the present study, the terms
business foresight and industry foresight are used interchangeably for strategic foresight in line with
Hamel and Prahalad’s (1994) definition of industry foresight: Industry foresight is based on deep insight
into trends in technology, demographics, regulations and lifestyles, which can be harnessed to rewrite industry rules and
create new competitive space.

Vision is an active state of conation and a starting point for the future success recipe,
defined by a person, group, organisation or some other actor (Vapaavuori and von Bruun 2003).
Visions are also products of scenario planning and a qualitative measure in their objective setting.
Courtney (2003) has criticised the vision-driven scenarios of offering little insight into topical
strategic decisions in the short- or mid-term and sought after more decision focus for the scenarios.
Day and Schoemaker (20006) use term peripheral vision to illustrate a capability to actively scan and
detect weak signals from the distant future. The present study prefers the more versatile term

foresight instead of viszon when talking about future insights for companies and industries.
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1.6.2 Scenario planning, scenarios and scenario process

The present study defines scenatio planning as a paradigm to explore future trends and events and
basing on the findings, to create alternative futures to aid today’s strategic planning and decision
making. According to Schoemaker (2002), scenario planning explores the interaction of external conditions
that may create vastly different futures. Especially Kees van der Heijden and other heuristic scenatio
scholars have emphasised the organisational learning function of scenario planning (e.g. van der
Heijden 1996, van der Heijden et al 2002) and have stated that scenario planning is not only a
planning tool, but also an important vehicle to facilitate strategic conversation inside the company.
Thus, in the literature, scenario planning has been referred also as scenario learning or scenario
thinking (e.g. Fahey and Randall 1998, Burt and van der Heijden 2003).

Scenarios, in turn, are products of scenatio planning. Ralston and Wilson (2006) define
scenatios as follows: Scenarios are frameworks for structuring executives’ perceptions about alternative future
environments in which their decisions might be played out. Their characteristics include flowing narratives,
multiple alternatives (scenarios) and traces of the flow of events (Schnaars 1989). Scenarios need to
include the description of the actors and actions, and description of the causal chains of decision-
making and consequential events (Vapaavuori and von Bruun 2003). However, although far too
many state the opposite, scenarios are not predictions, extrapolations or stories about the decided
strategy or snapshots of certain future endpoints (e.g. Ralston and Wilson 20006, van der Heijden et
al 2002, p. 288).

Schwartz (1996) maintains that in the scenario process, managers invent and later
thoroughly evaluate multiple varied stories of equally plausible futures. The process has certain key
elements which Bergman (2005), for example, has summarised into four phases: 7. Preparation of the
scenario process: background analysis and delimitation of the focus; 2. Knowledge base construction; 3. Scenario
creation; and 4. Implementation of scenarios. In addition to this very simplified definition, various other
descriptions of scenario process exist (e.g. Schoemaker 1995, van der Heijden 1996, Schwartz 1996,
Godet 1987, Ralston and Wilson 2006, Meristé 2003). The scenatio process is a core vehicle in the
present study with an important notation that the implementation of scenatios has been predefined

out of the research scope.

1.6.3 DSS, Groupware, GSS and GDSS

Decision support systems (DSS) are special-purpose information systems designed to aid

organisational decision-making. They are interactive tools which the user actively uses either to
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analyse or create relevant data in order to solve exceptional problems. (Jessup and Valacich 1999)
According to Turban et al (2005, p. 852) definition, DSS are computer-based information systems that
combine models and data in an attempt to solve non-structured problems with extensive user involvement through a
[friendly user interface. Sprague (1980) has criticised the definitional problems of DSS for their intuitive
validity and would like to focus on the characteristics of DSS in the definition. According to his
listing, it is typical for a DSS to be aimed at less well structured and under-specified problems, to
attempt combining the utilisation of models or analytic techniques with traditional functions, to
focus on features which make the DSS easy to use, and to emphasise flexibility and adaptability to
accommodate changes in the environment.

Under the collection of different DSS tools, distinct computerised group-based methods can
be defined together as groupware. Groupware is specified as computerised technologies and methods that
aim to support the work of people working in groups (Turban et al 2005, p. 855). Groupware usually utilises
networks to connect people who are not necessarily in the same room. Examples of groupware are
electronic telephone, video or web conferencing or real-time collaboration tools such as computer-
based whiteboards. (Rainer et al 2007)

Moving further towards the core, the term group support systems (GSS) is defined as
combination of hardware and software that enhances group work. GSS settings can vary between a
group meeting at one location to solve a single specific dilemma and a multi-problem meeting or e-
learning at multiple locations practised via telecommunication channels (Turban et al 2005). Jessup
and Valacich (1999) state that the core of a GSS is typically a collection of personal computers,
which are networked together in order to aid the group members to solve problems and support
decision making via, e.g. electronic idea generation, evaluation and voting. This definition is very
similar to that of a group decision support system (GDSS), which is still used many times in the
same context as GSS today. It was only in the early 1990s when the broader definition of GSS
replaced the term GDSS, the rationale being that collaborative computing technologies can
contribute also to other areas rather than just support decision-making. (Turban et al, p. 374)
Today, it is logical to use the term GDSS mainly in direct connection with the actual decision
room, i.e. GDSS laboratory; however, the explicit correct term for computer-aided group support
is GSS.

According to Rainer et al (2007, p. 283) the objective of GDS'S is to support the process of arriving at
a decision. This perspective is essential for the current research. Here, computer-based methods are

introduced to scenario planning, which includes both decision making on future choices as well as

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Introduction 32

innovation, idea generation and identifying uncertainties. The use of the broader definition of GSS

instead of GDSS is thus justified in this study.

1.6.4 Capital-intensive industry

Capital-intensive industry characteristics include the propensity for cyclical prices and volume; basic
manufacturing technology is available to all; products are generally considered industrial
intermediates (bulky products); and customer loyalty is coarse which results in a higher significance
of sales price development (Ebeling 2004). Companies within a capital-intensive industry have
longer planning horizons than others and they need to make long-term commitments that cannot
be withdrawn quickly and without great loss. The characteristics drift their organisations towards
evidence-driven cultures where real accumulating evidence has exceptional value in decision-
making. (Mason 2003)

The present research considers the paper and steel industries as capital-intensive. Both
industries share many of the above key characteristics. Diesen (2007), for example, explicates pulp
and paper industries as exceptionally capital-intensive with special characteristics of a cyclical nature
and high investment rates. He defines that large capital expenditure projects within the paper
industry have a long lifespan of several decades thus restricting strategic moves in other directions.
The steel industry’s capital-intensiveness has also been widely acknowledged in the literature. Fine
(1998), for example, estimates the steelmaking production and process technology’s development
speed - dock speed - is among the slowest among standard industries being 10-20 and 20-40 years,
respectively. An argument supporting both the capital-intensiveness and industrial analogy
assumptions is provided by Ebeling (2004), who has estimated that the investment intensity of
greenfield plants in the steel and paper industries are close to each other. According to him, a new
waste-paper based newsprint paper mill would need 2.5-3 years’” and a new steel plant 2-3 years’

annual sales volume generated by the investment.

1.7 Structure of the study

The current study is structured as follows. Chapter 1 describes these early phases of the research
including the background of the study, key research problem settings, related objectives and
limitations. The research approach and methods ate also presented as well as the key concepts and
definitions used in this study. Chapters 2 and 3 comprise the theoretical part of the study. Chapter

2 portrays the relevant methodologies and methods concerning the uncertainty management,
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foresight practices, scenario planning and group decision support systems. Grounding on the

previous research and accumulated knowledge, the group support — based scenario process is

constructed in Chapter 3.

Chapters 4 and 5 introduce the empirical scenario processes and their results conducted for
the capital-intensive paper and steel industries. Chapter 6 condenses the key findings as well as
theoretical and managerial implications of the study. Further, the reliability and validity of the

research are critically weighted and suggestions for future research are discussed. The chapter

concludes with a summary of the study.

The structure of the study is depicted in Figure 6.

Introduction (Ch. 1)

[

Theoretical Part

v

Literature Review (Ch. 2)

l

Developing A GSS Based
Scenario Process (Ch. 3)

T

Empirical Part

v

Creating Foresight for Paper Industry (Ch. 4)

}

Creating Foresight for Steel Industry (Ch. 5)

l

Conclusions and Recommendations (Ch. 6)

Figure 6. Structure of the study.
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2 LITERATURE REVIEW

This chapter presents the key elements of earlier scientific research concerning the scope of the
present study: scenario planning, group support systems and the earlier attempts in combining
these methodologies. The review aims at enhancing the understanding of the research problem
environment, perceiving the research gaps within this context and setving as a solid platform when

designing the actual problem-solving vehicle for the research.

2.1 Methods to manage uncertainty

Understanding and foreseeing the revolutionary movements of the future has been a never-ending
challenge for strategy-makers in all corporations. The real challenge in creating a successful strategy
lies in detecting the extraordinary discontinuities that will shake an organisation in the future
(Mintzberg 1989). Restructuring measures including downsizing and portfolio rationalisation are
often corollaries by managers who have fallen asleep at the whee/ and have not seen the future
changing early enough (Hamel and Prahalad 1994). In the same way, without a proper
understanding about future uncertainties, the company can also miss many opportunities and grant
its competitors the front-row seat for benefiting from, e.g. new technologies, innovations and
business concepts. Any of these costly surprises, as Schoemaker (e.g. 1991, 1995) terms them, are
not productive for the company, its employees or owners.

The top management seldom admits any future prediction mistakes; however, there are
many supporting arguments in the literature that state that future expectations and strategy-related
decision-making often suffer from human overconfidence (e.g. Hammond et al 1998, Schnaars 1989,
Russo and Schoemaker 1992, Schoemaker and Gunther 20006), which leads to a too forward-
looking future and an underestimation of the surrounding uncertainty. The human mind could be
thus described as optimistic — believing the control over uncertainty and the status gno environment.
Tyszka and Zielonka (2001) studied two expert groups, financial analysts and weather forecasters,
and discovered some common explanations of the biases in expert judgments. These arguments
featured difficulties with a single prediction, the general unpredictability of the market events and
totally unexpected events, insufficient data and lack of personal experience. Furthermore, human-
related cognitive decision-making biases include the tendency to anchor to the first received
information; a status-quo bias towards maintaining the present situation; sticking with known and

proven concepts; secking for confirming evidence for a personally favoured solution; and focusing
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on recent issues, i.e. giving too weighty meaning to recent dramatic issues (Hammond et al 1998,
Russo and Schoemaker 1992, Day and Schoemaker 2000). Burt (2006) continues the list with bias
related to groupthink and psychological stress, which especially affects decisions with notable risks.

Admitting the flaws of human forecasting, scientists and corporate strategy makers have
been constantly pondering ways to manage the uncertainty and the need to alight effective
paradigms supporting strategy development has been addressed widely. As a result, in order to
support foresight in strategy planning, a plethora of future methodologies have been developed
over the years. In recent years, the craving for newer uncertainty management tools has mounted
while the global business environments have become more complex and the pace of technological
change has accelerated. Both Mannermaa (1991) and Godet (1987), for example, make a statement
regarding the acceleration of technical, economic and social changes, which have resulted in rising
uncertainty. The definition for risk management in organisations has broadened to cover intangible
and non-quantifiable issues and the companies have been forced to adopt a new strategic view to
risk, which incorporates exploring and managing uncertainty (Randall and Ertel 2005).

Schoemaker (2002) adds that drastic demographic changes, value shifts and ideological
transitions from centralised systems towards free-maker dynamics have been increasing the
ambiguity in recent times. The earlier described costly surprises in many industries and individual
companies have proved the failure of traditional uncertainty management tools and enhanced the
demand for engendering new ways to understand the unstable elements in the business
environment. Scenario planning, together with real options analysis, system dynamics modelling

and influence diagrams represent the new planning tools as depicted in Figure 7.

Lower Risk & Certainty >> Risk >Uncertajnty Ambiguity Cha°> Higher Risk &
Lower Reward /lgnoranc Higher Reward
. A

Traditional tools New tools

Extrapolative forecasting Influence diagrams

Net present value analysis Scenario planning

Decision trees Real-options analysis
Expected utility theory Hedging / Detivatives
Computer simulation Enterprise risk management
Portfolio optimisation System dynamics modelling
Insurance / safety programs

Figure 7. Development of planning tools according to the ambiguity needs. Adapted from
Schoemaker (2002, p. 9).
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Coyle (2004) utilises another categorisation and divides the uncertainty management
approaches into two main streams: passive and active methodologies. Passive methods succumb in
front of the inadequacy of the human power to control the future and either hope for the best,
ignore the coming changes or try to cope with them. Active methods pursue to either minimise the
risk, e.g. by insuring the uncertain element or to anticipate it. The latter method group, forecasting,
is divided into two main streams: quantitative forecasting and qualitative cognitive methods,

including scenario techniques. Figure 8 summarises the main uncertainty management methods.

s N e N
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Modified Ttend |7 logic
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Real options  |— SR
)
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Game theory |— La Prospective . logic
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System L .
(Delphi)

4 N\
Econometric Surveys
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Forecasting  |—

studies judgement
: itati Cognitive Insurance
C | Quantitative g
oping [ methods methods
: | | Assurance
Ignoring | |
Hoping | [ Forecasting ] [ Risk sharing ]
|
PASSIVE iigi ACTIVE
Managing
uncertainty

Figure 8. Methods in managing uncertainty Adapted from Coyle (2004 p. 50), Bradfield et
al (2005), Schoemaker (1991) and Piirainen et al (2007 p. 3).
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Among other issues, uncertainty is about the lack of clarity because of the moves of other
relevant players, the lack of data, the lack of practical details, the lack of structure and framework,
known and unknown sources of biases and ignorance on how many resources should be expended
to clarify each situation (Chapman and Ward 2002). Thus, the key question is: which uncertainty
management method should be used? First, the company’s own goals and organisation have the
highest impact in designing how future forecasting is made (Zotteri and Kalchschmidt 2007).
Brown and Eisenhardt (1998) complement this approach with the time aspect in the management
of business environment changes. Reacting, anticipating and leading the change utilise different
strategy tools, while their goals and performance drivers also differ. Fahey (2000) approaches the
question by dividing uncertainty into knowledge uncertainties, i.e. gaps in the company’s knowledge
and strategy uncertainties and gaps in the company’s strategy decision-making, which require
diverse approaches.

Courtney et al (1997) and Courtney (2001, 2003) classify the uncertainty into four
categories: 1. A clear enough future; 2. Alternate futnres; 3. A range of futures; and 4. True ambignity. In this
categorisation, strategy formulation and selection of the uncertainty management tools depend
heavily on the level of uncertainty the industry or individual company faces. The uncertainty level is
lowest in situations where the managers only need to create a basic forecast, which is exact enough
for pointing out one single strategic direction when conducting a single business transaction, for
instance. Uncertainty management methods and tools to make the single forecast include, e.g.
Porter’s Five Forces, cost benchmarks, SWOT analysis, core competencies diagnostics and vatious
accounting analysis such as the DCF and NPV models. Uncertainty levels 2 and 3 have many
similarities in their logic to evaluate strategic options, although the decision analyses are more
quantitative in level 2 situations. In level 3 uncertainty, A range of futures, the uncertainty methods
include, in addition to the traditional methods, scenario planning exercises, game theory, latent
demand market research techniques and system dynamics models. The most demanding
uncertainty conditions the companies need to face, in markets for example, are almost impossible
to predict due to the ambiguity of technological, political or environmental reasons.

Following Courtney’s classification, Dyson (2000) also classifies many of the traditional
planning tools, e.g. SWOT analysis, Porter’s Five Forces, core competences approach, incapable
for modelling serious ambiguity and are more suitable mainly for general strategic option
formulation as summarised in Table 1. According to Dyson’s ranking, the most viable methods for
uncertainty management include scenario development, cognitive mapping, gaming, risk analysis

and real options analysis. Schoemaker (1993) states that for the most demanding uncertainty
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environments, qualitative multiple scenarios and Delphi methods are the best available methods. In
addition, he considers dialectic reasoning, requisite decision modelling and dynamic systems

analysis to have potential in certain uncertainty situations.

Table 1. Common strategy development tools and their essential elements (Dyson 2000).

Method Objective Strategic Modelling  Corporate [Strategy]
setting and option uncertainty modelling  Evaluation
performance  formulation and
measurement selection

Balanced scorecard X X X

Visioning X X

SWOT analysis X

Five Forces analysis X

Resource-based/ X

Competency-based

planning

Business process X

re-engineering

Soft operations X X X
research & systems

methods

Cognitive mapping X X X X

Profit impact of market X X
strategy

Analytical hierarchy X X X
process

Scenario development X X X

Corporate modelling X
techniques

System dynamics X X
Gaming X

Risk analysis X X
Real options theory X X X
Evaluation matrix X

Gap analysis

Capital investment

appraisal

H

LI < T I

Superseding the passive uncertainty management methods and straightforward risk sharing
options (see Figure 8), the quantitative and cognitive future estimation methodologies are worth
closer examination and compatison. Quantitative forecasting, especially econometric projections,
has been criticised of having a poor track record although they are based on factual data from the
past (Coyle 2004). Complicated quantitative forecasting models are vulnerable to hopes,
expectations and secular cyclical or interdependent variables, which normally overestimate the

future (Golden et al 1994, Schnaars 1989). Handling uncertainty with accurate hard data can be
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psychologically damaging and binding as the projections are taken as facts even though they are
based on historical data and assumptions. Quantitative research methods often fail to handle
complexity (Gummesson 2006) and the oversimplified results lose the tacit knowledge and alerting
weak signals. Other quantitative methods, system dynamics method and real options analysis,
largely share the same critics as their peers regarding distant uncertainty identification. Founded by
Jay W. Forrester some 40 years ago, system dynamics focuses on understanding the causal
processes of the past and current patterns in the business environment and u#ilises concepts from the
Jfield of feedback control to organise information into a computer simulation model (Forrester 1998). The greatest
limitation for this uncertainty estimating tool is the selection of the key patterns for the model: the
creditability of system dynamics —based future outlook is valid only as long as the selected causal
processes are expected to last (Coyle 2004). Real option analysis, on the other hand, is much more
a tool for strategy evaluation than creating it under uncertainty. In this approach, the company can
make strategic asset acquisitions (call options) or divestments (put options) at such future prices
that can be regarded as attractive compared with those competitors who do not hold such options.
The great advantage of the method relates to the flexibility and timing of the entry and exit
strategies; however, on the negative side, valuing the options has been considered difficult and the
method’s ability to identify the actual changes in the environment has also been criticised (Miller
and Waller 2003).

Thus, quantitative uncertainty management methods would seem to have their virtues in
such uncertain environments, where past and current patterns can be used for future projections;
however, in greater ambiguity situations, they also have limitations when handling complexity.
Cognitive, systematic human judgment-based methods promise a more structured approach for
understanding the future where the learning function often plays a significant role. The main
weaknesses compared with the quantitative methods relate to the intuitive interpretation of
information which is emphasised in the narrative studies that basically rely on collecting
information through, for example, surveys and then drawing judgments from the reported data.
Structured Delphi surveys and scenario planning are more sophisticated methods with which to
create and structure qualitative data. The methods can be used as separate processes or inter-linked
— many scenario exercises, especially large-scale government-owned studies, borrow elements from
the Delphi survey.

The Delphi method incorporates collective knowledge, insights and perceptions of a group
of experts. Panels comprising at least 30-40 people need to be committed to the process, where

anonymous judgments are given to issues related to the research dilemma and eventually developed
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into syntheses. Delphi surveys have been criticised about their heavy time consumption, despite the
anonymity tendency towards groupthink and consensus; and finally, the tribulation to position the
judgments to a non-fixed world, i.e. the lack of future outlook against which the expert statements
are made. (Coyle 2004) Sackman (1974) goes even further by stipulating that most of the Delphi
survey results are probably unreliable and invalid.

Scenario planning criticism has partly similar roots as in the Delphi method, especially
regarding time- and resource-intensiveness (e.g. Millett 2003, Drew 2006), non-quantifiable results
(Miller and Waller 2003) as well as poor process yields compared with the inputs (e.g. Courtney
2003). Van der Heijden (2004) explains the occasionally low satisfaction rates of scenarios by the
nature of the method compared with other uncertainty management tools. Scenario planning is
more than a tool: it is a paradigm comprising a collection of other tools, e.g. Five Forces, core
competences approach, portfolio analysis, and thus cannot be compared with them. Regarding
method suitability, scenario planning has often been offered as an efficient paradigm to estimate
the future under high uncertainty circumstances in the literature (e.g. Schoemaker 1991, 1993, 1995,
Porter 1985, Schwartz 1996, Walsh 2005, van der Heijden 1996, van der Heijden et al 2002, Dyson
2000). Schoemaker (1991, 1995) defines special conditions when scenario planning is especially
beneficial. High uncertainty, too many costly surprises in the past and significant changes within
the industry number among the characteristics which favour choosing scenarios as the uncertainty
management method. This definition has analogies with the earlier mentioned levels of uncertainty
(Courtney et al 1997), where scenario planning is also considered to be among the best uncertainty

management tools in situations with mounted ambiguity.

2.2 Scenario planning as means to enhance foresight

2.2.1 Origins of futures studies and scenario planning

Eleonora Masini has defined futures studies as studies which encompass all ways of looking, inventing,
Jorecasting, and predicting the future, ranging from utopia to projections although always with the time frame of some
decades (Malaska 2001). Furthermore, Bell (2008) states that the purposes for futures studies include
discovering or inventing, examining and evaluating, and proposing possible, probable and
preferable futures. Scenario planning is one methodology among other futures study paradigms,
which can be characterised from many aspects. Malaska (2003) positions scenatio planning as one

thinking approach in the foreseeing of the future. Other approaches in his categorisation include
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utopia thinking, dystopia thinking, analogy thinking and system thinking. Mannermaa (1993)
divides futures studies approaches into scenario paradigm, descriptive futures research and
evolutionary futures research. According to him, the scenario paradigm does not produce
necessatily probable futures, while descriptive futures research targets to create most likely future
basing on the past development paths. Evolutionary futures research is a combination of the other
two approaches with higher theoretical, methodological and holistic emphasis. Masini’s (2006)
tripod of futures studies approaches divides futures studies according to a prognosis approach,
visions approach and project building. The prognosis approach is close to descriptive futures
research and focuses on the past and present indicators, which are extrapolated into the future. In
this approach, a relation to Mannermaa’s descriptive studies can be seen. The visions approach
seeks for desirables and has a taste of utopia thinking. The project building approach is a hybrid of
the earlier-mentioned methods and it combines both knowledge-based facts — possibles and probables
— as well as desired visions of the future.

Despite the many diverging premises and assumptions, each of the above approaches shares
one common feature: belief in the future and its existence. By placing this consciousness of future
as a reference point, we can argue that in a way the roots of future studies date nearly back to the
origins of civilisation. Indeed, it has been estimated that the future knowledge was developed in
human minds as far back as over two million years ago when man first learnt to make stone tools
and thus became aware of goal-setting (Malaska 2003). In the words of Masini (2000), people becane
human the moment they thought about the future. However, from this eatly consciousness it has been a
long journey to the actual start of future foreseeing which, in its early days, included many forms of
divination, fortune-telling and interpretation of the patterns of the nature in the most peculiar ways
(Bell 2008). These tribe sages or oracles in Greece were indeed the very first visionaries and
remarkable thinkers. The evolution of future thinking continued while societies developed. In the
writings of the early philosophers, such as Plato and intellectual visionaries such as Thomas More,
the scenatios were approached in an utopistic or dystopiastic way (Bradfield et al 2005, Masini
20006) and their visions on the future were built on values, virtues and social ideals.

As the definition of future foreseeing is rather extensive and debatable, it is imprudent to
make any attempts to determine any particular starting date for future practicing. However,
regarding scenario planning, as it is known today as a management tool, scholars agree that its
origins date back to World War II and military planning (e.g. van der Heijden et al 2002, Bradfield
et al 2005, Bell 2008). Van der Heijden et al (2002, p. 123) name Field Marshal Lord Alanbrooke as

a pioneering scenario planner, who was among the first to use scenatios as a learning device aiming
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at better understanding of uncertainty. Bell (2008, p. 29) cites another remarkable soldier, General
H.H. Arnold, who was involved in establishing perhaps the most well-known antecedent of the
modern scenario planning the RAND Corporation. RAND was originally founded to continue
working on the area of operations research which they had been doing during the war, i.e. mainly
developing future military technology. Over the years, the number of non-military assighments
increased to become some 35% of all activities in 1970. Besides RAND, two other notable #hink
tanks started in the US around the same time - Systems Development Corporation and Stanford
Research Institute (today SRI International). (Ibid.) RAND Corporation and the institute’s lead
scientist, Herman Kahn, can be said to have started the modern history of scenario planning and
erected the foundations for the evolution of the main scenario approaches, which still dominate the
scenario practices today: intuitive-logics, La Prospective, probabilistic modified trend school of
trend-impact and cross-impact analyses and, more recently, the semi-structured heuristic approach,
where its major proponents often lay emphasis on the resource-based view and organisational
learning. Figure 9 provides an overview of the development of these four scenatrio schools of
thoughts in context with the development of some other approaches in futures studies, with either
global, method- or sociological orientation.

Starting in the 1950s, researchers at RAND Corporation, lead by Herman Kahn, contributed
to many novel planning techniques including early simulation models related to a new approach
called systems analysis and a method synthesising expert opinions known today as the Delphi
technique. Especially the development of computer technologies, theoretical structure of game
theory and the need of war game simulations models by the U.S. Army contributed to the
development of planning techniques at RAND (e.g. van der Heijden et al 2002, Bradfield et al
2005). In the mid-1960s, Kahn founded the Hudson Institute and continued to deepen the use of
scenarios. Together with Wiener, he published the book, The Year 2000: A Framework for Speculation
on the Next Thirty-Three Years, which many see as a public breakthrough for the method and the
starting point for scenario planning’s popularisation (e.g. Fahey and Randall 1998, van der Heijden
2002, Bradfield et al 2005). Through their book, the authors offered one of the eatliest modern
definitions of scenarios by describing them as hypothetical sequences of events constructed for the purpose of
Jfocusing attention on causal processes and decision-points (Kahn and Wiener 1967, p. 6). The Year 2000
opened the gates for a wider utilisation of scenario practices for the growing number of non-
military #hink tanks, although it still took until the middle of 1970s and the oil crises before the

actual boom of scenario planning started.
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Figure 9. An overview of the development of futures studies and scenario planning in the
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In addition to Kahn, other notable RAND Corporation researchers excelled in establishing
spin-off future institutes after their years at RAND. In 1968, the salient developers of the Delphi
method, Theodore Gordon and Olaf Helmer, founded the Institute for Future, which focused on
non-military research with a focus on forecasting future trends and events, and to refine forecasting
techniques. Later in 1971, Gordon left the institute in order to establish another more research and
management consulting-based institute called The Futures Group. (Bell 2008) It is also worth
mentioning that the latter institute and Gordon and Helmer have also often been given the credit
for developing two probabilistic scenario methods - the trend-impact analysis (TTA) and the
INTERAX version of the cross-impact analysis (CIA). Both analyses attempt to evaluate deviations
in the probability of the occurrence of events which might have drastic implications in the naive
extrapolations of the historical data. Another version of the CIA, BASICS (Battelle Scenario Inputs
to Corporate Strategies), was named after its main developer, the Battelle Columbus Division. (e.g.
Bradfield et al 2005, Huss and Honton 1987)

After World War II, national planning flourished and the interest to improve future
prospects was high around the world. In France in the 1950s, for example, around the same time as
RAND Corporation, Gaston Berger founded the Centre d’Etudes Prospectives which focused on
developing scenario-based approaches for long-term planning. The purpose was to engender a
scenario-based methodology to generate alternative positive futures, i.e. normative scenarios for the
development of socio-political events in France. Both in the US and France, the eatly scenario
planning was mainly dedicated to public policy and planning. However, the main diverging
elements between the French and North American scenario schools related to the research
approach and scope. While in the US the scenario planners aimed at creating descriptive visions
from the future, the French peers tended to generate ideal future states. Further, instead of global
scenarios, as in the US, the French school had a more regional scope in their prospective studies
(van der Heijden et al 2002).

After Berger’s premature death, his work was continued by Pierre Masse, who developed the
concept of French national plans and Bertrand de Jouvenel, the founder of the Association
Internationale de Futuribles (Masini 2006). Most recently, Michel Godet has contributed to the
French school by transforming the prospective approach, La Prospective, towards a more
probabilistic cross-impact scenario model by using several computer-based tools. (Bradfield et al
2005) Godet’s method has also been characterised as a synthesis between the North American and
French scenario schools, where different techniques are brought together and formalised (Masini

and Vasquez 2000).
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Although the early stages of the modern scenatio planning has been often divided into the
two distinct Anglo-American and French schools of thought, Masini (2006) points out that starting
from the 1960s and 1970s, many other futures studies related development work were carried out
elsewhere in Europe, particulatly in the Netherlands and Great Britain as well as in Scandinavia and
the Eastern bloc. Appreciable pioneering futures groups include the Netherlands’s policy sciences
unit, the Science Policy Research Unit (SPRU) in Sussex, the International Institute for Applied
Systems Analysis in Luxemburg, Mankind 2000, the Wotld Futures Studies Federation (WFSF) and
especially the Club of Rome. The latter group of private individuals shocked the world with their
commissioned report Limits to Growth, which anticipated that the limits of growth in the world will
be reached within 100 years (Bell 2008, van der Heijden et al 2002).

The next major era in the scenario planning history started surrounded by several political-
economic uncertainty elements in the 1970s. This decade also became a breakthrough era for
scenario planning utilisation in the business context. In brief, the pioneer and also the first widely
documented scenario user in the business context was the Royal Dutch/Shell Group, which
officially started to use the method as a permanent part of the company’s strategy-building in 1972
(van der Heijden et al 2002). Since then, the company has offered resources and been a home for a
multiplicity of front-row scenario practitioners who have been developing the modern scenario
techniques in the company. These scholars have also extensively documented the company’s
scenario planning procedures and their own insights in the literature (see e.g. Schwartz 1996,
Schoemaker and van der Heijden 1992, de Geus 1988, Wack 1985a and 1985b, Leemhuis 1985). In
addition to offering an undefeated benchmark and laboratory for scenarios in the business
environment, the scenario planners at Shell, initially Pierre Wack, created a new approach called
intuitive logics, which was at the same time intuitive in information gathering and logical, formal and
disciplined in the use and analysis of the information (Wilson 1998). SRI International and its
researchers and consultants, such as Peter Schwartz, actively participated in the development work
of the scenario approach and thus, in many writings, shared acclaim is given to this strategic
planning firm (e.g. Wilson 1997, Schwartz 1996, Huss and Honton 1987). Wack (1985b) defined
his scenarios to have two wotlds: the world of facts and the world of perceptions: their purpose is
first to anticipate and understand risks; and second, discover strategic options. His facts and
perceptions could be named also as predetermined elements and uncertainties, of which the
predetermined elements he considered especially important to identify. Another emphasis in both
Wack’s and Schwartz’s scenario ideology was the decision focus: scenarios need to be closely

related to the company’s strategy and lead to action (e.g. Wack 1985a, Schwartz 1996).
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After Shell’s success stories in managing uncertainty through the unstable times of the oil
crises, the number of scenario practitioners, especially in a business environment, expanded heavily
during the 1980s. Popularisation of scenario planning received impetus from the trends in the
strategy development with Porter (1985), for example, recommending scenario planning as an
excellent means to control uncertainty in strategy-making. As the 1990s approached, more and
more scenario practitioners started to combine to the same context as scenarios such functions as
thinking, [organisational] learning and strategic conversation. Arie de Geus (1988) was one of the
first to speak on this perspective when he stated that the scenario planning is about speeding #p the
learning process, not about making plans. Paul Schoemaker (1991, 1995) continued by adding that the
scenarios are a thinking tool and a communications tool and named his semi-structured scenario
approach as beuristic. In his later writings, he also emphasised the importance of the core capabilities
and key success factors when creating the strategic vision (e.g. 1992, 2002), which further
emphasises the capability development and resource-based view also in scenatio planning. Kees
van der Heijden has contributed to the learning-based semi-structured beuristic scenario school
notably by distinguishing strategising and learning modes in strategy-making (e.g. 1996, 2004).

In recent years, the methodological development of scenario planning has included the ever
more efficient utilisation of information technology (e.g. Noonan and Tenaglia 1998, Eden and
Ackerman 1999, Blanning and Reinig 1999, 2002, 2005) and combining the quantitative and
qualitative elements of the main scenario approaches. In addition to many corporations and
governments, the number of think tanks, consultation firms and research institutes utilising
scenario practices has increased significantly in recent decades (Bell 2008, van der Heijden et al
2002, Fahey and Randall 1998, p. 17). Once a military-focused future foreseeing method, serving
mainly public policy studies, has evolved into a popular value-based foresight tool available to all.
Another feature related to the scenario method development has been the emergence of business
development-oriented scenario planning consultant firms, particularly from the 1980s onwards.
Many consultancy enterprises have been established by the leading scenario method developers
such as in the cases of Global Business Network (e.g. Peter Schwartz and James A. Ogilvy) and
Decision Strategies International (Paul Schoemaker). These profit-seeking organisations of
innovation professionals have, for the most part, taken the same role that once belonged to the
government-focused think tanks in the 1950s and 1960s. At the same time, they have tailored the
orthodox scenario methodologies according to their own thinking and practices and often towards
a more structured heuristic scenario approach, where holistically the organisational learning and

company’s core competences play an important role in identifying the alternative futures.
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2.2.2 Scenarios in business foresight creation

According to Bradfield et al (2005), the military and non-military utilisation areas for scenatio
planning include crisis management (e.g. simulations of future ctisis situations); communicating the
increasing degree of complexity of scientific models and theory within the scientific community;
government work of involving multiple agencies and stakeholders in policy decisions; work carried
out by professional futurist institutes and educational institutes; and finally, business-related long-
term planning end uses. Thus, still today, the origins of the method are very visible: scenario
planning is far from an exclusive foresight tool for business leaders, although the number of
business development-focused foresight agencies and non-military utilisation of scenarios have
increased notably in recent times.

The first corporate applications of scenatio planning were made by RAND in the 1960s, and
already by 1970 the share of non-military operations compared with their total assignments had
reached 35% (Bell 2008, p. 29). As well documented, soon after this Royal Dutch Shell, and to
some extent GE, started to systematically utilise scenarios in their long-term planning, which
started the new era in the quest for business foresight. Further, the early adopters of scenarios, who
have been mentioned in the literature, have included the oil- and aircraft companies Snecma, EIf
and Lockheed in the 1970s and other aircraft-related companies such as Rockwell International,
McDonnell-Douglas and Goodyear Aerospace; the large electricity corporations of EDF, Southern
California Edison and the Los Angeles Department of Water and Power in the 1980s (e.g. Roubelat
2006, Bradfield et al 2005, Millett 1988, Gausemeier et al 1998). All are large companies operating
within a capital-intensive industry dealing with long-term infrastructural or strategic capital
investments, which are difficult to reverse. Linneman and Klein (1983) attested through their US-
based survey that these characteristics of large, high capital-intensiveness and an above-average
length in planning horizons had a positive correlation with the company’s utilisation of multiple
scenarios. Malaska et al (1984, also Malaska 1985) made similar findings in an extensive survey
concerning European companies. Also, according to these studies, in the early 1980s the capital-
intensive petroleum, heavy transport equipment and electricity supply industries numbered among
the most active enterprises capitalising on the scenario method. In these industries, 62-73% of the
respondents reported the use of multiple scenario analysis. However, the forest-based companies
(only 14% using the scenario method) as well as iron, steel and ferro alloy producers (31%), were

associated with the least active users.
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The oil crises and the general uncertainty in the global economy and politics boosted the
popularisation of the scenario method and business foresight practices. Surveys showed that the
use of multiple scenario analyses had more than doubled between 1977 and 1981 within the
Fortune 1,000 U.S. industrial companies. At the end of the research period, 25% of the
respondents declared that they use multiple scenarios as a fully integrated part of their strategy
planning process, and a further 34% said that they often use the method in their formal planning
process (Linneman and Klein 1983, 1985). However, after the novelty period and the extraordinary
unstable years of oil crises, followed by the more stable 1980s and 1990s, the executives’ interest to
use scenario planning decreased in the following decades. Bradfield et al (2005) report and discuss
this finding and offer, as an explanation, a general dissatisfaction on the scenario method’s ability to
find a balance between the technical complexity and the adequate level of substance, i.e. not falling
into superficiality. As a result, by the end of the 1990s a declining number of business executives
reported to be utilising scenario planning methods. In Bain & Company’s study, the scenario
planning’s tool utilisation rate among North American respondents was among the lowest at
21.5%, and together with other market uncertainty reduction oriented management tools, such as
market disruption and real options analyses, scenario planning scored the poorest in the general
defection rate. (Rigby 2001)

However, the survey data by the same company indicates that in recent years, scenario
planning has regained its position as one of the key strategic management support tools: 69% of
respondents mentioned it as an important tool in their decision-making analyses (mean usage 62%).
Regarding the satisfaction rate, scenario and contingency planning scored 3.78 compared with the
mean value of 3.72 and gained ninth place among 25 strategic tools (Rigby and Bilodeau 2007).
Also, in a recent large-scale UK survey on strategy workshops by Hodgkinson et al (20006, p. 485),
scenario planning was mentioned as the third common analytical tool applied in strategy
workshops after standard SWOT and stakeholder analyses. Bell (2008, p. 61) goes as far as stating
that nearly all major corporations today have some formal system of long-range planning or technological forecasting
meaning some kind of futures research activity. He continues by listing some firms that have
employed professional futurists which include: American Motors; American Telephone and
Telegraph; General Electric; Kaiser Aluminium; Nissan Corporation; Philip Morris and Champion
International Corporation.

Bell’s estimate might be considered implausible if, for example, Malaska’s (1985) findings on
the high variance between the industries in the adaptation of multiple scenario methodologies are

taken into account. However, it seems clear that the scenario planning’s utilisation in the business
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environment has increased in recent years and the current turmoil in the global economy and the
consequent uncertainty have certainly not impacted this trend negatively. Bain & Company explains
the renaissance of the popularity of scenario planning among others with the effects of the terrorist
attacks on 11 September 2001 as well as with the companies’ interest in preparing themselves for
both opportunities and risks of globalisation and other challenging changes in their business
environment. In addition, scenario planning is mentioned to endorse organisational corporate
culture, which has a major impact on process improvements and decision making (Rigby and
Bilodeau 2007).

In Finland, the scenario planning learning curve of the companies and especially capital-
intensive industry players has assumingly developed in tight connection with the general widening
of the corporate planning and strategic management practices starting from the late 1960s. In those
days, long-term corporate planning was established as a new way to think with longer range (up to
20-30 years) and to make a clear distinction to the annual budgeting thinking (Sierild 1991). To
distinguish the connection to scenario thinking, Sierild (1991) defines this planning method as
taking into consideration the whole future — both the short and long-term futures — in the decision-making processes.
According to him, this kind of systematic planning started in the 1960s with Finnish small and
medium-sized companies adapting the new corporate planning practices faster than the large
companies by the end of the 1960s. However, already in the early 1970s, the majority of the large
corporations in Finland had also adapted the new thinking mode. Nisi et al (1987, p. 57) categorise
this planning period between the mid-1960s and the mid-1970s as a golden era of a planning-
systematic approach to strategic management. Its main purpose was to fill the gaps between the
predicted and desired futures (Lares-Mankki 1994, 1999) and could, therefore, also be described as
a predecessor of actual scenario planning and more exogenous approach to explore and monitor
the surrounding environment. In the 1980s, Finnish companies also started to adopt the techniques
of the actual multiple scenario method to complement the long-term strategic planning methods.
One of the most advanced Finnish companies was the steel company Rautaruukki which,
according to Tarja Merist6’s (1991) seminal dissertation, evolved towards a scenario planning-based
strategy-making by the end of the 1980s. No reliable sources exist to evaluate the adaptation of
multiple scenatio analysis by the Finnish companies in the 1990s; however, in the 2000s their
utilisation seems to have increased in Finland as well. Stenfors and Tanner (2006) found support
for the increasing interest in scenario planning practices while studying strategy tool usage within
the largest Finnish enterprises. In their survey, management tools related to scenario planning

received the seventh largest frequency in the survey, which included 18 classified support tools.
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2.2.3 Scenario planning schools and definitions

A plethora of different scenario planning models and techniques have been developed that
encompass a number of variations in scenario building. Some scholars consider that the current
status already resembles a methodological chaos, while scenarios are easily mixed with, for example,
planning, thinking, forecasting and learning operations. At the same time, there is no clear
consensus on key definitions, principles and methodological ideas about scenarios (Bradfield et al
2005, Millett 2003).

Consequently, there also is a multiplicity of different ways to categorise distinct scenatio
processes. Objective scenario approaches consider the external environment as an uncontrollable
variable; normative scenarios, however, presume that an enterprise can influence the outside world
notably through its own actions. Further, scenatios can be divided into analytical and intuitive
approaches. Analytical methods rely more on formal models and simulations; intuitive scenatios
processes, on the other hand, focus on qualitative visions of the future that are created by those
who develop and utilise the scenarios. (Ralston and Wilson 2006) Masini and Vasquez (2000)
summarise that the academic literature on scenario processes centre around three poles: art,
mathematical formalisation and method.

Van Notten et al (2003) conducted their scenario typology by determining their
characteristics according to process goal, design and content. Thus, scenarios can have explorative
or decision support-targeting goals, intuitive or formal designs and their content can range from
high complexity to very facile modes. Borjeson et al (2000), on the other hand, divides the scenario
types into predictive, explorative and normative. Predictive scenarios could be regarded as the most
futuristic approach, trying to discover the alternative future paths, while the normative scenarios
strive after a certain desired end state. Explorative scenarios might be the most suitable for
exploring the business foresight, since this scenario type may best support a corporations’ existing
contingency planning and uncertainty management structures by answering the question: What can
happen?

Bergman (2005) has built on this thinking and categorised the scenatio methods into three
main approaches: intuitive, heuristic and statistical. Schoemaker (1995, 1997) also utilises similar
descriptive terminology regarding the structuring of the scenario elements. Thus, the current study
follows this classification which also well depicts the formality and methodological flexibility
differences in the various approaches. The less structured and qualitative evaluation-based scenario

methods - intuitive-logical and heuristic approaches - have lower methodological stiffness
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compared with the techniques, which are based on statistical methods, system dynamics or real
options. Piirainen et al (2007) and Piirainen and Lindqvist (2009, 2010) have termed this as
methodological relaxedness. Lower method rigor might result in difficulties to evaluate the reliability of
the scenarios and, in the worst case, supetficial qualitative data; however, it can also notably
contribute in the ability to combine support techniques and uncertainty management tools to a less
complex scenario process. The other dimensions for scenarios are the relatedness of the drivers
and scope, which have a major impact on the level of uncertainty and the accuracy of information:
the highest uncertainty and poorest data accuracy can be experienced in those situations where the
events outside an organisation construct the scenatio scope, i.e. inter-organisational scope, and
when the drivers ate exogenic, i.e. the organisation does not have control over them. These
classifications have been discussed in more detail by Piirainen et al (2007). Figure 10 depicts the
positioning of the main scenario approaches according to their scope type, driver type and the
methodological relaxedness. This research focuses on engendering foresight in the grey corner of
the scenario tool box, where the uncertainty is highest and information accuracy is limited, but where

the method flexibility is the most suitable for adapting support techniques to the scenatio process.
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Figure 10. Positioning scenario approaches according to the nature of scope, driver type
and methodological relaxedness (Piirainen et al 2007, Piirainen and Lindqvist 2009, 2010).
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The intuitive-logical scenario school aims at constructing internally consistent scenarios
from an intuitive and logical perspective, which means creating logics for scenarios through
intuitive brainstorming and teamwork. Wilson (1997, 1998) points out that imaginative intuition is
also coupled with discipline and some structured elements and thus the method is not only
unfocused brainstorming. In their scenatio approach, there is special emphasis on the perceptions
of events and trends, and arranging them into logical chains. Don’t worry about your files, worry about
_your perceptions, states Schwartz (1990).

Intuitive logics has also been characterised to focus more on pragmatism rather than
abstraction. Following Pierre Wack’s pioneering work at Shell, scenarios in this school of thought
can be divided into more abstract first-generation scenarios increasing basic understanding and
more pragmatic second-generation scenarios, which help to change assumptions and mental
modes. (Masini and Vasquez 2000) As an example of pragmatism, the most common scenario
definitions in this school of thought portray scenarios as an integrated part of strategy development
and a decision aid. Schwartz (1996), defines scenarios, e.g. as stories that give meaning to events or as an
aid to help people to make better decisions. Wack (1985a), however, continues to emphasise the
scenarios’ decision-focus by stating that in order to help the managers in uncertainty management,
the scenarios need to alter the mental reality models of the managers. Wilson (1998) is more
explicit: the scenarios are not just descriptions of the future, i.e. visions; instead, they start and end
with clarifying the practical actions and decisions needed to prepare the organisation for the
alternative futures.

Although the early developers of the intuitive-logical scenario approach included consultants
from SRI International, the method has been characterised as being less external expert-driven than
the statistical scenario methods (Bradfield et al 2005). This corresponds well to Schwartz’s (1996)
sentiment on remarkable people - whom one should use in order to generate new ideas.

A semi-structured version of intuitive logics is represented by the heuristic school of
scenario planning. The Collins Cobuild English Dictionary (1995) defines heuristic as learning method
involving discovery and problem-solving techniques which well describes the core of this approach: the
scenatio process is seen as a means to learn, to educate the organisation and to find solutions. The
heuristic way to create scenario logic can also be explained as a more structured way to create the
scenarios, e.g. by selecting key uncertainties as the overarching axes according to which the other
drivers are organised (Schoemaker 1995). While the organisation’s internal growth and the quality
of the strategic conversation (van der Heijden 1996) inside the company share the general foresight

goals in heuristic scenarios, this school of thought can also be described as having strong roots in
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the resource-based view of strategic management. Scenarios are seen as a thinking tool and
communication device that aid the managerial mind rather than replace it. Further, they are focused
on challenging the initial beliefs of the analyst, which decreases normal forecasting biases and
illusions (Shoemaker 1991). Compated with other methods, particularly statistical scenario models,
the heuristic scenario method can be regarded as more people-oriented — starting from the
selection of the scenario process participants to the implementation of the results inside the
organisation. Involving internal expertise and the top management’s eatly influence are vital;
however, it is not shown by direct implementing instructions, but rather by using scenarios as a
part of company culture and evolving scenario thinking towards a contextual tool for influencing
the development of projects at lower levels of the organisation (van der Heijden 1996). According
to Bergman (2005, p. 67), exemplary practitioners of the heuristic approach include Paul J.H.
Schoemaker, Kees van der Heijden and Tarja Meristo.

Schoemaker (1995) makes a strong statement against complex simulation modelling as a
future forecasting method, by specifying that scenarios go beyond objective analyses and inevitably
need to include subjective interpretations, which one cannot model. Meristé (2003) stresses that
scenarios are about a new management style - one which focuses on interaction in the organisation.
While the employees’ intuitive insights and business understanding also contribute to the strategic
planning, the top management’s vision works as a leading framework both in the daily actions and
in acquiring the information. Van der Heijden (1996, p. 86) defines scenarios as vehicles, which put
structural uncertainty on the agenda and help the organisation to become more adaptable. The
latter scenario definition is similar to that of the intuitive-logical scenario school. Following this
finding, it is worth mentioning that many scholars in the literature do not recognize the heuristic
school as an independent scenario approach. Bradfield et al (2005), Masini and Vasquez (2000) and
Huss and Honton (1987), for example, ignore the heuristic approach in their comprehensive
scenario method typologies. Methodologically, an exemplary heuristic scenario process can, in fact,
greatly resemble deductive scenario structuring (e.g. Schwartz and Ogilvy 1998, van der Heijden
1996), where scenario logics are found more systematically than in the inductive reasoning method.
Further, many of its sophisticated structured elements and organisational learning emphasis have
been gradually adapted to the intuitive logics method.

Contrary to intuitive logical and heuristic scenarios, statistical methods are normally external
expert-led processes - normally a combination of internal individuals and external scenario
consultants. Further, compared with other methods, statistical scenario process tools and outputs

differ greatly. Whereas intuitive logics utilise generic tools such as brainstorming and clustering,
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statistical methods draw conclusions based on structural, actor and morphological analyses.
Intuitive scenarios have a qualitative output, while statistical models provide both qualitative and
quantitative scenario results (Bradfield et al 2005). Michel Godet’s La Prospective scenario method
can be mentioned as an exemplary statistical approach, which combines formalised models and
elements amalgamating them into the tradition of scenario process. Godet (1987) himself
characterises his prospective analysis as a normative or antifatalistic method, where the future is the
raison d’etre of the present.

Key differences in terms of, e.g. the scenario perspective, putpose, qualitative/quantitative
content and organisation’s role between statistical, intuitive-logical and heuristic scenario

approaches are summarised in Table 2.

Table 2. Key characteristics of the main scenario approaches (Wack 1985a; 1985b, Schwartz
1996, Ogilvy 2002, Bradfield et al 2005, Schoemaker 1991; 1995, van der Heijden 2004, van

der Heijden 1996, Godet 1987, Piirainen et al 2007).

Intuitive Logics
approach

Heuristic approach

Statistical
approaches

Scenario
perspective

Purpose of
scenarios

Scenario team

Scenario output

Descriptive or normative

Wack: Anticipating,
understanding risk and
discovering strategic
options

Schwartz: Helping to make
better decisions

Ogilyy: Steering ourselves
and our institutions towards
better futures

Internal experts in focus,
external facilitators for
scenario process, possibly
outside experts in team as
remarkable people

Set of qualitative scenario
paths (2-4)

Usually descriptive, also
normative

Schoemaker: Strategic
thinking tool, device for
communication, reducing
overconfidence

van der Hejjden: Aiding
strategic conversation,
organisational learning and
leadership, improving the
quality of future thinking
Wide range of internal
experts from own
organisation committed,
external forces can be used
in facilitation and bringing
new ideas

Set of qualitative scenario
paths (2-4)

La Prospective: Descriptive of
normative

CIA and TLA: Descriptive
Guodet: Thinking for action
and against fatalism,
understanding and
explaining crises

CLA and TLA:

Futnre gaming, evaluating
changes in the probability
of event occurrence and
impact

External experts leading the
process and running the
modelling, key individuals
from the case organisation
involved

Mainly quantitative scenatio
paths or end states,
qualitative storylines
possible

Further, statistical methods can be classified to include probabilistic modified trend
approaches such as the cross-impact (CIA) and trend-analysis (TTA) scenario methods. Their
definition of scenario differs greatly compared with qualitative data-based intuitive and heuristic
scenarios. For example, in the main methods of the cross-impact analyses, i.e. INTERAX and
BASICS, the scenarios have mainly quantitative elements, which can be either path scenarios or

end-state scenarios (Huss and Honton 1987, Huss 1988). Godet (2000), however, defines a
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scenario as a set formed by the description of future situation and the course of events - how this
new situation is reached. He also stresses that the scenario path cannot build on hypotheses.
Probabilistic modified trend approaches are based on constructing descriptive scenarios, while La

Prospective scenarios can be either desctiptive or normative (Bradfield et al 2005).

2.2.4 Benefits of the scenario method

A plethora of advantages of multiple scenarios that support the utilisation of the method has been
documented in the literature. Some of these benefits have been already discussed when reviewing
the different methods for managing the uncertainty; however, it is justified to examine the key
rationale for selecting the scenario method for future anticipation. Scenarios are outstandingly
important in those situations when predictability is low and other forecasting methods cannot
manage the uncertainty. As van der Heijden (1996, p. 92) states, the number of predetermined
elements becomes lower in ratio with the distance into the future; this means that scenarios benefit
strategy-making especially for long-range horizons. As partly discussed earlier, Schoemaker (1991,
1995, 1997) defined those situations where the organisation particularly benefits from the scenario

planning. Such conditions include:

1. Uncertainty is high (relative to one’s ability to predict or adjust).

2. Too many costly surprises have occurred in the past.

3. Insufficient new opportunities are perceived and generated.

4. The quality of strategic thinking is low (e.g. because strategic planning has become
routinised).

5. The industry has experienced significant change or is about to.

6. A common language and framework is desired, without stifling diversity.

7. Strong differences of opinion exist, each of which has its merits.

8. Your competitors are using scenario planning.

Naively, one could state that the counterpoints of such conditions are the main benefits of
utilising scenario method, i.e. scenarios can rectify all these unfavourable states. This, of course, is
too much to ask of any future estimation method; however, many similar motives do number
among the perceived advantages of applying the scenario method in the future projections when

reviewing the literature. The advantages can be organised according to three perspectives: actual
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scenario process benefits (excluding the implementation phase), benefits gained through the
scenario implementation inside organisation and the scenario contents, and quality benefits.

It can be considered rather non-orthodox, particularly after all discussion on the importance
of this linkage, to divide the scenario process into two and handle the implementation benefits
separately from the rest of the scenario process. However, this approach is justified once the
purpose is to highlight the organisational benefits, which are achieved only if the scenario process is
not perceived to end to the construction of the final scenarios. Second, it is useful to identify in a
more specific way, which benefits and again, the failures, have their roots in the actual conduction
of the scenario process, the output of the process (contents) and finally the implementation of the
output. Table 3 presents some common benefits which have been discussed in the literature by
scenario practitioners.

Beginning from the benefits of the scenario process itself, while the method has been
praised for being flexible in terms of scope and frame definition (Miller and Waller 2003,
Schoemaker 1993), Schoemaker (1998) warns that inappropriate time frame and scope are among
the most common scenario pitfalls. Regarding flexibility, Linneman and Kahn (1985) consider the
scenario planning as a user-friendly method compared to other management tools and further,
many share the opinion that the scenario process is flexible in incorporating other planning
techniques, which actually makes scenario thinking more like a paradigm instead of a separate tool
(e.g. Linneman and Kahn 1985, van der Heijden 2004). As discussed ecarlier, however, they are the
less formal scenario methods, i.e. the intuitive-logical and heuristic approaches, which better fulfil
the flexibility criteria due to their higher methodological relaxedness. Many organisations lack
systematic processes to scan the business environment for possible opportunities and threats, and
to detect future megatrends, weak signals and business foresight as a whole and thus some scholars
argue that the scenario process by definition can remedy this lack of future vision (e.g. Ralston and

Wilson 2006, Day and Schoemaker 2000).
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Table 3. Some perceived benefits of scenarios method discussed in the literature.

Scenario perspective

Perceived benefits of scenario
method

Selected sources

Scenario process
(excl. implementation)

* Flexibility in scope definition, selecting
the right frame

* Effective continuous method for
monitoring the environment, scanning
weak signals

* Systematic process for examining the
interaction of trends and uncertainties

* Participative process, building team
spirit

* Enable the utilisation of internal
expertise, intuitive thinking and
incorporating other techniques,
supplement traditional future estimation
approaches

* Uset-friendly method, both formal and
informal approaches available

Miller and Waller 2003, Schoemaker 1993

Ralston and Wilson 2006, van der Heijden
1996, Day and Schoemaker 2006, van der
Heijden et al 2002

Schoemaker 1991; 1995, van der Heijden
et al 2002

Miller and Waller 2003, Huss 1988

Linneman and Klein 1985, van der
Heijden et al 2002, van der Heijden 2004,
Walsh 2005

Linneman and Klein 1985

Scenario
implementation inside
organisation

* Helping to understand the environment
and its dynamic changes, particularly in
extreme uncertainty situations with long
planning horizons

* Aiding and improving the quality of
decision-making, helping to evaluate and
select strategies, making strategies more
flexible

* Expanding the mental models in the
organisation and aiding to discover new
strategic options

* Anticipating and assessing the risks,
putting uncertainty on the agenda / bounding
uncertainty, supporting contingency
planning

* Accelerating the organisational learning,
patticularly for all participants

* Improving an organisation’s
performance

* Using scenarios as leadership and
communication tools, creating a common
language

Ringland 2002, van der Heijden 1996,
Ralston and Wilson 2006, Courtney et al
1997, Courtney 2001, Linneman and
Klein 1985

Phelps et al 2001, van der Heijden 1996,
Schwartz 1996, Ringland 2002, Bood and
Postma 1997, Kahn and Wiener 1967,
Porter 1985, Ralston and Wilson 20006,
van der Heijden et al 2002

Ralston and Wilson 2006, Wack 1985b,
van der Heijden 1996, Bood and Postma
1997, Porter 1985, van der Heijden et al
2002

Miller and Waller 2003, Ralston and
Wilson 2006, Wack 1985b, Schoemaker
1991; 1993, Bood and Postma 1997,
Porter 1985, Linneman and Klein 1985
Millett 1988, van der Heijden 1996, Bood
and Postma 1997

Phelps et al 2001

van der Heijden 1996; 2004, Huss 1988,
Schoemaker 1991; 1995, van der Heijden
et al 2002

Scenario contents

* Qualitative narratives easier to grasp
than great volumes of hard data or formal
models, more than just end states

* Imaginative scenatios help to overcome
availability bias, thinking outside the box,
generating new ideas

* Overcoming overconfidence and
reducing anchoring to the past

* Richness in the range of possibilities,
including subjective interpretations

* Making complex issues more simple

* Documenting the assumptions behind
the alternative futures

Schoemaker 1991; 1997; 2002, Miller and
Waller 2003, Linneman and Klein 1985

Linneman and Klein 1985, Schoemaker
1992; 1993, Huss 1988

Bunn and Salo 1993, Schoemaker 1993;
1995, Burt and van der Heijden 2003
Schoemaker 1997; 2002, Miller and Waller
2003

van der Heijden et al 2002, Schoemaker
1993; 1995

Huss 1988
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Regarding the benefits of implementing the scenario method into an organisation’s strategic
planning and organisational learning, its main perceived benefits also relate to the observations of
the surrounding world and, in particular, the implications derived from this process drawn to the
strategy-making level: awareness of uncertainties (e.g. Porter 1985, Bood and Postma 1997, Wack
1985b, Schoemaker 1991); expanding mental models to discover new strategic options (e.g. Porter
1985, Bood and Postma 1997, Wack 1985a, van der Heijden 1996); and especially among the
intuitive logics scholars, contributing the quality of decision-making especially in strategic planning-
related processes (e.g. Phelps et al 2001, Schwartz 1996, Ringland 2002, Kahn and Wiener 1967).
These advantages could be described as classical exponents for the scenario method dating back to
its military-related origins. While the arguments still hold today, writings since the 1990s have
emphasised more and more learning and management style perspectives, which can also be
achieved if the scenario implementation inside an organisation is made properly.

The scenario process itself has been described as participative - aiding the creation of team
spirit (e.g. Huss 1988, Miller and Waller 2003) and building on these premises, the scenario process
can be used as a management tool, which holistically contributes the organisational learning in all
operations levels (e.g. Millett 1988, van der Heijden 1996). Phelps et al (2001) have even discovered
narrow empirical evidence that the operational and financial performance of an organisation can be
enhanced through scenario planning; however, more research would be needed to draw final
conclusions on this complex area. Still, Schoemaker (1991, 1995) and van der Heijden (1996, 2004)
strongly encourage companies to take scenatios as a common langnage and communications tool
inside their organisations in order to aid leadership and strategic conversation. The benefits of
using scenarios as a leading planning paradigm in an MNE environment have been empirically
verified and documented in many writings, particulatly by Shoemaker and van der Heijden related
to Royal Dutch Shell, and mostly with positive findings (e.g. van der Heijden 1996, Schoemaker
2002, Schoemaker and van der Heijden 1992).

Scenario contents are often described in the literature as imaginative and thinking outside
the box (e.g. Linneman and Klein 1985, Shoemaker 1992, 1993, Huss 1988), which is related to the
carlier-mentioned general awareness opening feature of scenarios. The qualitative nature and
natrative way to describe the future has been praised to be easier to understand compared with
large volumes of complex hard data, which can only anticipate the end state of the alternative
futures without depicting the paths to new directions. In other words, the scenarios have an ability
to turn complex issues into a more facile, easier and comprehendible form (e.g. Miller and Waller

2003, Linneman and Klein 1985, Schoemaker 1991, 1993, 1995, 1997, 2002, van der Heijden et al
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2002). Finally, it has been argued that scenarios reduce overconfidence and anchoring to the past
(e.g. Bunn and Salo 1993, Burt and van der Heijden 2003) - a strong argument as some scholars
consider that anchoring to the past is one of the most critical pitfalls for the scenario method (e.g.
O’Brien 2004, Schoemaker 1998). There is very little empirical and objective evidence on the
scenario method’s particular success to avoid overconfidence; for example, even in case of the
legendary Shell scenarios in the 1970s, the scenarios helped Pierre Wack and his team to avoid
anchoring to the past dynamics in the oil industry; however, Shell could not implement Wack’s
findings in such a way that the corporation would not have suffered from overconfidence errors. It
is seen that many of the benefits listed here only can create an advantage to an organisation if they
are an integrated part of the planning process and the organisation’s top management, in the first

place, is committed to them.

2.2.5 Perceived pitfalls in scenarios

Despite the many perceived benefits and the recent vogue of scenario planning, the method has
also received notable criticism — something that has partly influenced the cyclical nature of its
appeal among business leaders. Perhaps the most common critique relates to the quality of the
scenarios, which some regard as too superficial and too visionary. Scenarios have been mainly used
to create longer-term visions when shorter-term, practical decisions have had less attention
(Courtney 2003). The focus on broad and longer-term visions might have partly decreased the
interest of executives to scenarios and steered them to use more practical decision-driven
management tools. Some scholars have accused scenarios as failing the promises and, for example,
becoming too detailed and losing their credibility (Schoemaker 1993). It has also been claimed that
scenatio results are unfocused, non-concrete/non-quantifiable, have a lack of hard data or are ovet-
simplified (e.g. van der Heijden et al 2002, Miller and Waller 2003, Linneman and Klein 1985).
Some of the arguments, which have been used to support scenario method utilisation, have been
also mentioned as frailties. Such attributes in the literature include the subjective interpretation
resulting in the lack of objectivity (Schoemaker 1991, 1993) and consequently, increased the risk for
groupthink biases, dominating persons and the lack of consensus (Miller and Waller 2003).
Overconfidence of the management, which is normally mentioned as the scenario method’s best
superlatives, has been challenged by a perceived focus on current issues (O’Brien 2004,
Schoemaker 1998) and a possibility for hindsight bias.

Ringland (2002, p. 174) notes that in the implementation phase, scenarios are confused with

the action options and too many of them are followed. Schoemaker (1998) also states that in many
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cases, the scenarios are ruined due to a failure in linking the scenarios into the strategic planning
process. He also divides the most common pitfalls in scenario planning into process-related and
content-related failures. According to him, in addition to the most severe failure to link scenario to
strategy, other process pitfalls include: the failing to gain top management support eatly enough;
too few line managers involved in the process; unrealistic goals and expectations for the process;
unclear roles in the scenario process; developing too many scenarios; insufficient time resources for
building the final scenatios; and failure to select and monitor signposts for the scenatios.
Schoemaker’s list of content-related pitfalls also included failures in the time frame and scope, too
similar scenario paths due to a lack of diversity in viewpoints; internal inconsistencies in the
scenarios; failure to stimulate new strategic options; and insufficient focus on the drivers.

In further discussion, the perceived scenario pitfalls are again divided into scenario process-
related, scenario implementation-related and contents-related pitfalls. From each perspective, one
special pitfall area has been raised as a focus atea and thus, three critic mainstays for scenario
planning have been constructed. Regarding the scenario process-related pitfalls, the topic for
further analysis relates to the heavy structure and poor yield of the method. The neglected
organisational learning perspective is discussed as one area resulting in failures in the scenario
implementation. Finally, regarding the pitfalls in scenario contents, the claimed overconfidence and

focus on current issues has been selected as a focus area.

Scenario process pitfall: Heavy structure and poor yield of the scenario process

Scenario planning has been alleged to be too resource-intensive and time-consuming for standard-
sized companies. Millett (2003) argues that too much time and effort is used generating the
scenarios and proposes that the scenario process itself should be expedited so that there would be
enough time to concentrate on both strategic and operational implications based on them. Drew
(2000) and Strauss and Radnor (2004) also list the heavy time and resource needs, together with the
overwhelming commitment of busy line managers, as the main drawbacks in building technology-
based scenarios. Furthermore, time- and human resource-consuming scenarios are not always seen
to create enough value and relevant insight into the crucial strategic issues at hand when compared
to the efforts they have taken (Courtney 2003). Scenario planning offers a great possibility to
enhance the strategic thinking and learning inside the organisation and even to introduce a fully
new mind-set to the company. However, in regrettably many cases, scenarios are only bought

outside the company and regarded as individual exercises. If the results are not what the executives
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expected, the expensive consultancy work is ignored and wasted. High consultant salaries also keep
scenario planning expertise away from SME’s development and limit the utilisation of scenatios.

Preparing global scenarios with internal resources is expensive. A pioneer in scenario
planning, the Shell Group, announced that their She/ 2007 Global Scenarios involved a core team of
15 strategic planners, an extended core team with business area leaders numbering 30, as well as
200 specialists at the core team’s disposal. The implementation phase of the scenarios involved
over 1,000 primary recipients - mainly in strategy and planning functions inside the company - and
over 2,000 other internal recipients in addition to the external recipients of the public version of
the scenarios. (Shell 2003) It is self-explanatory that such resources cannot be found in normal
enterprises while accepting the fact that Shell represents the most sophisticated of scenario-building
procedures. According to some observers, with these kinds of extensive projects, Shell, among
other world’s largest MNEs, is starting to take over the government’s role and responsibilities
(Héyrynen et al 2007). For ordinary companies that do not have extensive internal resources,
standard information gathering methods, such as extensive internal interviews, multiple workshops
or Delphi surveys, require a substantial amount of time and effort and thus make the scenario
process overwhelmingly heavy.

Millett (2003) suggests that the automation or semi-automation of certain parts of the
scenario process would be an optimal way to increase efficiency, cut cost and time consumption
and thus decrease the heavy structure of scenario planning. The suggestion cannot be regarded as
original, since computer-aided systems have been long used by several companies and scenatio
consultants in the knowledge creation of the scenario process - mainly in computer conferencing in
order to reduce the impact of geographical challenges. Many scenario processes have already
combined face-to-face and computer-aided elements (Schwartz 1996). Further, Noonan and
Tenaglia (1998), for example, have discussed the ways to utilise elements of information technology
in scenario planning. However, relatively few academic studies have focused on exploring the
effective use of group decision support systems in the scenatio process. In a more holistic way,
group support systems have been evaluated, e.g. in analysing future political events in Hong Kong
by Blanning and Reinig (1999, 2002, 2005) or in computer-mediated strategic planning for the U.S.
Air Force by Adkins et al (2002). In addition, several studies have been conducted regarding the
utilisation of group support systems in general strategy planning and business modelling purposes
(e.g. Eden and Ackermann 2001, Dennis et al 1997, Dennis et al 1999, Eden 1992). Group support

systems have been combined to scenario implementation and meditating the future steps in a post-
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scenario process situation (e.g. Bergman 2005); however, as direct contributions to the practice of

the scenario process itself have been less common, further research in this field is required.

Scenario implementation pitfall: Neglected organisational learning perspective

Scenarios, as Schwarz (19906) states, are vehicles for helping people to learn. They are not products
of outside futurists; instead, they should be the results of the management’s own insight and
petrceptions (Ralston and Wilson 2006). On the other hand, van der Heijden (1996) of the heuristic
scenario school depicts that scenario planning is a natural thinking tool to be used in strategic
conversation and it aids an organisation to mobilise the available resources towards innovativeness.
Scenarios should play a central role in the organisation’s learning process.

Although scenario practitioners set great store by involving operating managers in the
scenario process and the organisational learning perspective of scenatios, many scenatios are either
produced without adequate commitment by the management or they are too complex for larger-
scale distribution within the organisation. Front-row scenario practitioner Pierre Wack raises these
points as the key problem of scenario planning. According to him, the interface between scenatios
and decision makers is far too often neglected or ignored (Wack 1985b). By outsourcing or limiting
the scenario results for top management usage, the company loses a great opportunity to introduce
an open-minded organisational culture and innovating mind-set to the enterprise. As an exemplary
practitioner of scenarios, Shell has stated that their scenarios’ primary contribution has not been in
aiding the strategy process itself, but enhancing strategic thinking and organisational learning
(Grant 2003, de Geus 1988).

Meristé (2003) divides European companies using scenario planning into two categories -
profit-oriented and process-oriented companies. Profit-oriented scenatio planners produce separate global
scenarios as the basis of their planning processes. For process-oriented planners, on the other
hand, scenarios are a solid part of planning and management, and managers’ involvement in the
process is accented. The latter scenario planning school builds on internal resources instead of
external expertise. Further, the resulting scenarios are more linked to the companies’ own strategies
instead of the general nature of global scenarios.

It has been argued that external scenario professionals seldom totally succeed in connecting
with line managers regarding all nuances related to the scenarios; therefore, internal managers
should take more ownership in the scenatio planning process (Ringland 2003). Once the scenario
plans are bought outside the company, the definitions and contents of them confuse the users and,

as a result, the produced results are not what the company expected (Millett 2003). However,
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focusing on internal resources does not mean totally excluding external specialists outside the
process. Schoemaker (1998), for example, stresses that in order to enlarge the knowledge base and
make the viewpoint as diverse as possible, it is recommended to invite to some extent customers,
suppliers, analysts and academics into the scenario process.

Meristd’s categorisation above is parallel with the typology of wision-oriented global scenarios
and decision-oriented focused scenarios, the characteristics of which have been discussed by many
scholars starting from Pierre Wack (e.g. Wack 1985b, Duncan and Wack 1994, Courtney 2003).

Decision-focused scenarios in relation to other scenario types are summarised in Table 4.

Table 4. Scenario process categories and their scope, resources and output. Adapted from
Courtney (2003).

Scenario type

Scope

Resources

Output

Multinationals /
governments taking
global responsibility

Global drivers of change,
changes in global
landscape, often with
political emphasis

2-3 year projects involve
hundreds of people
internally and externally,
cven g()VCrnantS
involved

Global view on key
political and economic
moves

Firms / public
companies building

Global drivers of change
with more limited scope,

Heavy reliance on costly
external experts, at

View on possible futures,
generating new strategic

minimum dozens of
people involved, full
process takes at minimum
1 year

ideas, launching follow-up
projects for scenario
implications

. .. morte business-oriented
strateglc vision

Reliance mostly on internal
expertise and selected
industry experts, full
process takes 0.5-1 year

Creating test options for
specific decisions against
the range of possible
futures, using industry
analogies for evaluation

Focus on specific
uncertainties driving
decisions and industry
development in highly
uncertain environment

Decision-focused
scenarios creating
foresight

The decision-focus helps the management to identify well-specified strategic choices and
evaluate their implications in different kinds of uncertainty levels in the surrounding business
environment. Decision-driven scenarios can be utilised at different levels of above-average
uncertainty — ranging from alternative futures to true ambiguity. (Courtney 2003) The scope of
decision-driven scenarios is more limited for specific identified uncertainties which drive decisions
in the near- and mid-term future. Further, scenario process resources are based on internal
expertise and the technical scenario process is shorter and more efficient. Following Schoemaker’s
(e.g. 1995) legacy, in situations, where the industry is experiencing or is about to experience a significant change,

decision-focused foresight and internally obtained insights are momentous.
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Scenario contents pitfall: Overconfidence and focus on current issues

One of the most severe traps in general decision-making is the forward-looking overconfidence over
the accuracy of the future predictions. This is a human tendency with most people setting too
narrow a range of possibilities for the future. (Hammond et al 1998) Thus, accepting the
underpinning innovation of the scenario thinking — understanding the future as uncertain and non-
predictable — is often difficult to accept by many managers (Verity 2003). Cognitive causes of
overconfidence are, e.g. the inability to imagine all pathways for the future and anchoring bias to
stick to one value or idea - normally the first at hand. People also have a tendency to lean towards
one perspective, for which one seeks support instead of looking for conflicting substantiation.
(Russo and Schoemaker 1992) Scenario planning is often quoted as an effective expedient to
decrease overconfidence, since scenarios encourage managers to think in a broadminded way and
perceive the unexpected events in the future. Scenarios are a method to deal with uncertainty,
accept it, try to understand it and make it part of the management’s reasoning. In Wack’s (1985a)
view, they force decision makers’ to change the assumptions about the world’s progression and to
reorganise the mental models for the reality.

Despite the excellent fortes of scenarios, some overconfidence pitfalls in future evaluation
have still been perceived. Most of the overconfidence occurring in scenarios derives from the
misuse of them. Some managers take scenatios as exact predictions, which will really happen or in
general, the managers do not comprehend how to use scenarios to anticipate future indicators and
weak signals (Fahey 1998). By increasing the knowledge on scenario planning and its profundity
inside the organisation, the overconfidence and misapplication of scenarios can be avoided. In
addition, another way to fight against overconfidence could be the utilisation of group judgments in
decision making. In their studies, Russo and Schoemaker (1992) observed that on average, group
judgments were better than individual ones. Making decisions in groups seems to encourage
participants to be more open-minded as they are obliged to accommodate other people’s views.

Regarding the actual scenario process and its qualitative output, O’Brien (2004) argues that
scenario planners can have a tendency towards future myopia, i.e. focus on present topical issues,
forgetting the epoch-making events in the past and in the future. Further, she observes that the
predictability of the theme selection and factor choices often turn the scenatios to become
unimaginative and unilateral. Many other scholars support the finding that scenarios can have a
tendency to reflect more current conditions and topical themes rather than future possibilities (see

e.g. Miller and Waller 2003, Schoemaker 1998). Wright et al (2009) argue that such perspective
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pitfalls can be overcome by, e.g. utilising remarkable people with conflicting ideas in scenario

process and steering the process more towards a decision-driven focus.

2.3 Generic scenario process

2.3.1 Distinctive process phases

Procter (2001) divides the scenatio-based business strategy creation basically into two main parts: 1.
creating plausible external business scenarios; and 2. the parallel creation of valid internal strategy
options. Against this framework, the generic scenario process is the chain of activities which leads
to the construction of scenarios and their implementation within an organisation. As we can see
from Table 5, despite the differences in the general scenario approaches, many similar scenario
process steps can be perceived from each scenario approach. Scenario planning is an iterative
process which follows a similar path despite the selected method.

Once the current research bases on especially utilising intuitive and heuristic scenario
approaches in the context with new support methodologies, the generic scenario process for
further structuring is created by combining elements from the corresponding processes. Thus, in
Figure 11, Schoemaker’s (1991, 1995) heuristic scenario process phases have been presented
together with a summary of the intuitive scenario approach by Bood and Postma (1997). As a
result, a synthesis on the overlapping contexts representing the generic scenario process has been
conducted. These two selected scenario process patterns are not meant represent a complete cross-
section of the multiplicity of varied scenario planning methods; rather, they are representative
vehicles for further synthesising and summarising the generic model for the scenario process.

As a result of this crossing and by reviewing the literature on intuitive-logical and heuristic
scenarios (e.g. Ralston and Wilson 2006, van der Heijden 1996, Schwartz, 1996, Meristé 1991), it
can be seen that in the generic scenario process, five distinct scenario process phases emerge. First,
each scenario process starts with a form of scope definition and target-setting, where the time
frame and research problem are defined. In the next phase, a situation analysis is conducted
including review of the past trends and identification of key actors, stakeholders, external forces
and the predetermined elements. The process phase lays the foundation for the environmental analysis
which normally includes at least the following four steps: data gathering, identifying key decision
factors, identifying critical forces and drivers, and conducting focused research on perceived key

issues (Ralston and Wilson 2006).
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Table 5. Different scenario processes and their steps. Adapted from Bergman (2005) and

Piirainen et al (2007).

. Intuitive Heuristic approaches Statistical
Scenatio approaches approaches
process phases e.g- Schwartz van der Heijden ~ Schoemaker (1991,  Merist$ (1991, e.g. Godet (1987)

(1996) et al (2002) 1995) 2003)

Defining the
problem and
scope

1. Exploration of
a strategic issue

1. Structuring of
the scenatio
process

1. Framing the
scope

1. What are the
possible
wortlds?

1. Delimitation of
the context

Identifying

2. Identification

2. Exploring the

2. Identification

2. Who are we

2. Identification

and analysing of key external F()ntext of the of actors and and where are of Fhe key
he k forces issue stakeholders wer variables
the key 3. Exploring the 3. Exploring the 3. Where can 3. Analysis of the
elements of past trends predetermined we go and how  past trends and
scenarios 4. Evaluation of elements can we get actors
environmental 4. Identification there? 4. Analysis of the
forces of uncertainties interaction of
actors and the
environment
Constructing 5. Creation of 3. Developing 5. Construction 4. Where dowe 5. Creation of the
the tentative Fh§ '10g1c of ‘ the scenarios of initial scenarios  decide to gos env 1ropmcntal
. initial scenarios scenarios
scenarios

Evaluation of

6. Creation of
final scenarios

4. Stakeholder

analysis

6. Assessment of
initial scenarios

5. Evaluation

6. Building the
final scenarios

of the strategy
results 5. System check 7. Creation of the  and its
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Constructing the tentative scenarios context starts to draw differences between the various

approaches in terms of tools and output. Statistical methods process the collected data with

sophisticated computer tools and produce quantitative results, while intuitive and heuristic methods

construct scenarios through brainstorming, research and discussions with remarkable people

(Bradfield et al 2005). Even more distinct differences can be perceived in the evaluation phase of

the results. Learning-focused scenario methods emphasise the assessment of plausibility and

internal consistency of the results, while statistical methods are more straightforward. The final

stage, linking the scenarios to decision-making, is again an axiomatic mainstay in all scenario

processes including further reassessing, action planning and direct implementation operations.
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Figure 11. Key context areas in the generic scenario process. Derived from examples of
Schoemaker (e.g. 1993) and Bood & Postma (1997).

2.3.2 Defining scope context

Defining scope context can be named as the &ick-off, goal-setting ot project lannching phase in the
scenario process. A scenario project needs to be planned and targets set. Key elements of this
Getting started - stage include, e.g. developing the actual case for scenario planning, gaining
executives’ support and commitment, defining the decision focus and selecting facilitator and team
members to the scenario process (Ralston and Wilson 2006). Schoemaker (1993) also places
emphasis on setting a relevant time frame and identifying the most relevant decision variables.
Defining the scope can also be characterised as asking the right questions, as Day and
Schoemaker (2005) have described it. It is important for every company to evaluate the level of
peripheral vision needed in their business and in the next phase determine how they can achieve a
better foresight level. It is relevant to identify the purpose and focus of the scenarios. They can be
conducted for a multiplicity of applications such as industry scenarios, competitor analysis,
technology investments, customer-driven and economic purposes (e.g. Fahey and Randall 1998).
On a more general level, different scenario functions include: the evaluating strategies; integrating
various future-oriented data; identifying future possibilities; stretching the managers’ mental
models; and accelerating organisational learning processes (Bood and Postma 1997). After

identifying the function of the scenario, the desirable distinct decision target for the business
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foresight is selected, i.e. the future of a particular industry, company or community. In addition,
geographical scope and relevant business environment elements, for example, are also determined.

Selecting the time frame for the scenarios is a focal part of the scope defining phase. The
length of the perspective is highly dependent on the nature of the industry, its c/ock speed and related
products. Porter states that the scenarios’ time frame should be in line with the planning horizon of
the large strategic investment decisions within an industry (Porter 1985). Highly capital intensive
companies need longer planning horizons compared to those that have fewer tangible assets on
their balance sheet and thus who are also capable of responding in a more agile way to the fast
changing environment. Along with the investment intensity and nature of the industry, political
changes, technology changes, product life changes and competitor time frames affect the choice of
the planning horizon (Schoemaker 1992). Van der Heijden (1996) articulates the length of the
scenario plans as the ratio between momentum and volatility: in the course of time, the number of
predictable elements decreases while uncertainty advances. Between the certain future of
forecasting and the hope-based fully uncertain environment, scenarios can steer the way forward
for corporations. This balance between predictability and uncertainty is crucial.

In practice, scenario time frames can vary between 3-5 years, e.g. for an R&D project within
a fast changing industry up to 20+ years when building up global scenarios for an international
company within a slow cock speed industry. Many of the decision-driven business scenario case
examples in the literature use a 10-year time frame (e.g. Ralston and Wilson 2006, Schoemaker
1991), while vision-driven global scenarios normally look forward 15-20 years (e.g. Shell 2003, NIC
2004). Courtney mentions time horizons as one of the key differences between the fundamentals of
decision- and vision-oriented scenarios (Courtney 2003); however, this statement is open to
discussion. It is essential that the selected time frame does not change the mental mode in the
scenario process and close the eyes to the phenomena occurring outside the time horizon. As
Meristé (2003) points out, all events and trends are not necessarily relevant within the same time
petiod and they develop unevenly. The time frame should be always long enough so that the risk
for focusing on current issues would be lower and the scenario session participants would achieve
an out-of-the-box thinking mode, where all possible changes in the environment would be taken
into account.

The focus on people in scenario planning is weighty for two reasons. First, proper
organisational learning and the effective implementation of scenarios inside the company set
demands for the composition of the scenario team. Especially in decision-oriented scenarios, the

senior management need to be committed to the process from its outset. This secures the shared
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understanding of the current issues and uncertainties (Duncan and Wack 1994). Also Kettunen
(2008) points out that the scenario team needs to be grounded on internal forces, because then the
results will have higher impact on the actual strategic choices of the organisation. In addition,
especially if the purpose of the scenario planning is to change the organisational culture and mental
modes within the corporation, the top management commitment to the process and leadership are
vital for the success of the change. Above strategic thinking and knowledge sharing, leadership has
the most influence when building a company’s foresight capability (Day and Schoemaker 2000).

Second, output quality, i.e. actual scenarios, is heavily dependent on the persons involved in
the process. The scenario team’s participants should be carefully recruited - they must have a
thorough knowledge of the company and its competitive environment. In addition, a wide range of
organisational functions should be present in order to have different perspectives and diverse
experience. (Schwartz and Ogilvy 1998) Thus, it is advised to have experts with as versatile working
background and life experience as possible in the team. Scenarios should not be prepared only by
corporate planners or those whose interests are closest to the scenario process. Schwartz (1996)
and van der Heijden (1996), for example, define the desired scenario team members as remarkable
people, who are unconventional thinkers and who are not normally part of the organisation’s internal
network and thus, combine expertise with innovative insights. Ogilvy (2002) points out that experts
are not always the best sources of unconventional information and thus encourages a diverse group
of people - young or old, male or female - to be committed to scenario work. Verity (2003) also
considers that the most rational thinkers necessarily do not create the most imaginative and
consistent futures. The participants should have an ability to work as a team in a democratic
manner so that nobody dominates the group’s thinking. Further, participants should be committed
to the process from the very beginning to the end of the process. (Ralston and Wilson 2006)

Key functions in the defining scope context of the scenatrio process include thus selecting
the research scope and decision focus, setting the time frame as well as committing top
management to the process and establishing the scenario team. The main issues and key pitfalls in

each of these functions are presented in Table 6.
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Table 6. Defining scope context: main issues and key challenges.

Defining scope Main issues Key pitfalls according to
context the viewpoint of the
current study
Research scope * Scenatio type (industry/technology/ Vision-oriented scenarios have
global), decision- or vision-orientation too heavy a structure for SME
* Domestic vs. international companies
Decision focus * Purpose of the scenarios: Just assessing certain Scenarios remain as isolated
future development or changing organisational exercises and organisational
culture? learning benefits are missed
* Internal vs. external research problem
Time frame * Depending on e.g. industry, technology & Time frame should not limit
products and competitors scenario thinking
* Ranging between 3 and 20+ years
TOp management * Leadership necessary for organisational learning Time resources of top
commitment and scenario implementation management limited
Scenatrio team * Full spectrum of working and life experience, Scenario process should involve
buildin g remarkable pegple desired also other experts than traditional
* Committed team players strategy planners

2.3.3 Analysis and data gathering context

After defining the research scope and decision focus, it is important to augment the understanding
of the scenario topic and gather all available information on both the current status of the company
or industry in question and on any possible weak signals, which might indicate the course of the
future. To give some indication, Procter (2001) states that in a normal business environment
scanning process, there can be over hundred individual relevant trends and drivers to detect. In
principle, data for scenarios can be gathered from primary data sources such as remarkable people
with relevant expertise or from secondary data channels including various literature sources such as
journals, newspapers, reports and statistics and, today, the Internet and other databases. Based on
this information, the research scope definition can be finalised by identifying the key stakeholders
and both key trends; predetermined elements and uncertainties can also be tentatively identified.
According to Schwartz (1996), predetermined elements are events which we know we know and
that are not dependent on any particular causal chain of other events. On the contrary, critical
uncertainties have causal relation to the predetermined events, which make them especially
important to follow. Predetermined elements have some common features: they evolve as slow-
changing phenomena or they have inevitable or compulsive nature (Ibid). Uncertainties are built-in
to the certainties, i.e. predetermined elements and challenge our assumptions on them. They
possess potential for a significant change shaping the predetermined elements and their

development.
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In some scenarios, identifying relevant actors and stakeholders can also be regarded as one
part of scope definition. Schoemaker (e.g. 1993, 1995) handles the identification of major
stakeholders and basic trends as separate steps immediately after defining the scope. This order is
logical, since the evaluation of industry players, suppliers, governmental actors and ownership
movements are natural in the same context with the appraisal of relevant changes in business
variables. Vehicles for gathering secondary data for these analyses are rather conventional and alike
in different scenario approaches. Schwartz states that especially data sources on science and
technology, as well as events related to the changes in the public perception can be good indicators
of future trends. It would also be of help to identify and address marginal fringes, which might
advance into prominent phenomena. (Schwartz 1996) Ralston and Wilson (2006) observe that
while the multiplicity of past information can be obtained by reviewing, e.g. internal files and
databases, published market and business studies, speeches by industry and company executives,
business media reports, government studies and sales reports, the best information on future
uncertainties and trends can only be unearthed from the minds of senior managers and executives.

Common methods to collect the valuable primary data for scenario planning purposes
include internal scenario workshops, personal interviews or the Delphi method and its variations.
In internal workshops, the key factors and driving forces are brainstormed, and their relevance and
severity evaluated. The target is especially to determine those inevitable and predetermined
elements and driving forces that can have a significant change on the future scenarios (Schwartz
and Ogilvy 1998). Participants of the workshops are normally internal executives, members of the
top management or targeted experts from different levels of the organisation. The information
gathered in the brainstorming sessions can target the identification of both the company’s and
industry’s own core capabilities for future survival and evaluate the development of environmental
factors. The perceived information is structured with different kinds of frameworks, of which the
most common are the SWOT analysis, the PESTE framework (political, economic, social,
technological and environmental factors) and its multiple derivatives (PEST, STEEP and
PESTEL), Porter’s Five Competitive Forces Mode/ or different combinations of these frameworks.
Especially in industry analyses, the combination of the different frameworks is well-founded and
many successful tailor-made models exist for these purposes (e.g. Meristé 2003, Fahey 1998).
Personal interviews can be also used both for the company status analysis and identifying new
trends from the future (van der Heijden 1996). In the former, the interviewee should be an internal

expert, while in the latter he/she should be a remarkable person with unconventional thoughts.

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Literature review 72

Conducting scenario workshops is resource-intensive work consuming both time and
money; furthermore, the executives’ commitment to the process might be complex and questioned.
Even more resource intensive methods for gathering primary data represent different
questionnaires or, in its most extensive form, Delphi surveys. In this process, selected experts work
as the oracles of the future development. The key features of this method are anonymity, iteration
and feedback - one survey can reach hundreds of professionals. For example, in the 1990s, large
nation-wide technology development Delphi surveys in Germany each had some 500-2,000
participants. (Kuusi 2003) For industry- and company-level studies, the number of experts needed
in Delphi panels is fewer but still significant. For instance, a recent scenario study on Finnish forest
industry included a Delphi sutvey of 52 industry experts (Hiyrynen et al 2007). Delphi surveys are
normally conducted by using a minimum 30-40 chosen respondents, who receive pre-eminently
designed questionnaire on the focal issue. The panellists share their anonymous views and receive
feedback, after which they still can revise their judgments. The main benefit of the method is the
controlled debate, which encourages presenting different views on the future development. Key
pitfalls include its time-consuming nature and the risk of resulting in group thinking. (Coyle 2004) It
must be pointed out that the Delphi method discussed above is mainly considered an independent,
concurrent foresight method to combat uncertainty. When used in a supportive role in scenatio
planning, the applications normally do not have the massive resource needs as illustrated above.

The analysis and data gathering context in scenario preparation can thus be summarised into
the primary and secondary data gathering processes, and the identification of key actors,
stakeholders, trends, predetermined elements and uncertainties. These main elements and perceived

pitfalls of analysis are presented in Table 7.

Table 7. Analysis and data gathering context: main issues and key challenges.

Analysis and data Main issues Key pitfalls according to
gathering context the viewpoint of the
current study
Primary data gathering * Conducting internal scenario workshops, Mainly time- and money
personal interviews or Delphi surveys consuming methods making
scenario process too heavy
Secondary data * Literature review on journals, market studies, Excess amount of information —
. . i ; events?
gathering speeche§, database_:s, government studies, sales how to filter key events:
and business media reports
Identifying key actors * Assessing key actors influencing the future Framework should not limit
and stakeholders development — g)ﬂdl}ctedl in line with selected thinking outside-the-box
framework and identification of key trends
Identifying key trends, * Identifying key trends, predetermined events 1. Weak signals difficult to detect
and their development speed 2. How to avoid focusing on

predetermined elements

R * What are the driving forces and uncertainties current topical issues?
and uncertainties

with potential for contributing significant
change in the future?
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2.3.4 Constructing tentative scenarios context

A scenario planning project should, in total, always be twice as long (at minimum) as the normal
long-term planning process within the concerned industry (Meristé 2003). Although data gathering
processes have been characterised as time-consuming, the tentative scenario construction context
with all iteration, workshops and structuring of the compiled information also takes time. Godet
(2000) has estimated that roughly one third of all time consumed for scenario planning needs to be
allocated to the prioritising and causality checking phase.

Constructing a tentative scenario context is a direct extension to the actual environmental
analysis and, in practice, deals with the different logics in structuring the gathered information. In
this process phase, the different scenario approaches start to have greater amount of ideological
and practical differences. The intuitive-logics school organises the data according to special themes
or principles, while the probabilistic and /z prospective models capitalise computer simulations or
matrices of probable assumptions. The probabilistic modified trends school apply two main
methods - trend-impact and cross-impact analyses - in structuring the data, while tools in intuitive
logics include clustering, matrices and stakeholder analysis. (Bradfield et al 2005) The heuristic
school follows similar principles as intuitive logics, but has a more analytical approach. This school
can be thus depicted as having a more dednctive scenario approach, which is more structured than
inductive approaches. The inductive method relies on consensus-reasoning either by brainstorming
different events for selected scenario themes or by agreeing on an official future, which serves as a
basis for discussions on future changes. The inductive approach works well for industries with a
limited number of driving forces (e.g. the oil industry); however, in case of a multiplicity of drivers,
the deductive method can be considered more efficient. (Schwartz and Ogilvy 1998)

In Schoemaker’s (e.g. 1995) heuristic examples, scenario themes can be clustered, e.g. by
creating extreme negative-positive worlds or by selecting two key uncertainties and crossing them.
The latter #wo driver axes ot scenario matrix method (illustrated in Figure 12) is simplified, efficient and
rather easy way to filter tentative scenario clusters out of the plethora of different drivers. Through
a 2x2 matrix, the scenarios are qualitatively diverse in a rational and non-random way, the method
helps to filter the most relevant drivers through the complexity and it is secured that the top scored
key drivers are present in all initial scenarios (Schwartz and Ogilvy 1998). Coyle (2004), however,
lists a number of challenges to be addressed when utilising this scenario matrix approach: driver
definitions can create confusion, trend interactions are ignored and cause-effect relationships are

troublesome to discern.
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Figure 12. Principle of the two driver axes method in structuring scenarios. Adapted from
Coyle (2004).

While moving towards scenario narratives, the causality of the different drivers is relevant to
decode. Single perceived events are not enough, since it is essential to review the causal chains and
driving forces behind the development. A commonly used methodology for this analysis is Senge’s
(1990) Structure-Patterns-Events, i.e. the Iceberg model. By separating the knowledge into the three
elements of events, patterns and structure, their causality and relative importance can be assessed.
Ultimately, events and trends can be connected together inside the systemic structure, which is
based on fundamental driving forces. Senge also states that behind perceived events, one can find
patterns of behaviour which handle longer-term trends and their implications. Further, systemic
structure elements cause the patterns of behaviour and can thus change them, which makes the
understanding of the structure explanations the most important. (Ibid.) The perception of causality
is based on the trends what we assume to be identified around the events. Spatial closeness, co-
variance and the temporal organised order of the events can be cues of causal linkages, which one
should follow. (van der Heijden 1996) Einhorn and Hogarth (1987) warn not to rely on one cue
only since correlation does not always mean causation. They also encourage assessing causal chains
and finding their weakest links - sometimes going against the cues and generating and testing
alternative explanations.

After structuring the scenario data and evaluating the cause-effect relationships, the
development of tentative scenarios commence. Before proceeding to actual full-length narratives, it

is reasonable to summarise the critical events of each tentative scenario and make preliminary
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plausibility and consistency tests. Drew proposes that the scenarios can be written initially as brief
stories, which are not longer than one or two pages. This does not, however, offer the best possible
tools for proper scenario evaluation (Drew 20006). In addition, different mapping techniques have
been found useful for summarising the large volumes of complex data. Choosing the type of
technique depends greatly on the subject. Causal maps make it possible to add quantitative
elements such as correlation coefficients to the process, while cognitive maps suit the best to
situations where feedback loops and systems thinking are essential. Concept maps allow open
verbal delineations of events and their linkages. (Piirainen et al 2007) A more refined version of
cognitive mapping is an influence diagram, which brings together cognitive maps from multiple
sources and identifies interrelations between different factors (KKlayman and Schoemaker 1993).
Mapping the drivers and main scenario themes supports the next step in the scenario process, i.c.
the actual evaluation of the tentative scenarios.

To summarise, the main issues for the tentative scenario construction include the
assessment of the key trends, events and uncertainties; the creation of scenario logics; the
evaluation of the cause-effect chains; and the creation of tentative scenario clusters. These main
issues and related identified pitfalls of constructing tentative scenarios context are condensed in

Table 8.

Table 8. Constructing tentative scenario context: main issues and pitfalls.

Constructing Main issues Key pitfalls according to
tentative scenarios the viewpoint of the
context current study

* Evaluating the relevance and occurrence potential
within the selected time frame

Assessing key trends Missing important weak signals

and events

Assessing key * Selecting the most important uncertainties within High risks in selecting correct
uncertainties the selected time frame key drivers

Creating scenario
logics for structuring

* Less-structured inductive approach focuses on
consensus-reasoning through brainstorming

* Deductive approach uses simplifying techniques
and matrices as means to cluster the complex
multiplicity of different trends and events

Inductive approach: Non-efficient
to filter key drivers from the high
volume of data

Deductive approach: Matrix
approach does not support cause-
effect analyses

Evaluating and
creating cause-effect
chains

* Assessing causality of different drivers and events
by using, e.g. Senge’s iceberg model

* Structuring the scenatio data to plausible causal
chains

Too long causal chains are more
vulnerable than shorter chains

Creating tentative
scenario clusters

* Summarising and mapping critical events for each
tentative scenario

* Conducting preliminary plausibility and
consistency evaluation

Tack of criticism can lead to
wrong conclusions and
overconfidence
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2.3.5 Evaluating and creating the final scenarios’ context

Proceeding towards scenatio narratives requires an in-depth evaluation of the plausibility and
consistency of the scenarios. Evaluating and creating the final scenarios’ context include several key

stages - from the plausibility and consistency testing until the actual writing process of the scenario

natratives. These main stages, issues and some identified pitfalls are depicted in Table 9.

Table 9. Evaluating and creating final scenarios context: main issues and pitfalls.

Evaluating and
creating final
scenarios context

Main issues

Key pitfalls according to
the viewpoint of the
current study

Testing plausibility
and internal
consistency

* Scenarios need to be credible and within limits of
what can really happen

* Twofold attitude towards probability:

- intuitive and heuristic approaches stress that the
futures should be equally probable

- statistical methods prefer selecting the most
probable scenario

* Internal consistency of trends, outcome
combinations and stakeholders are to be tested

Disequilibrium between uncertain
and certain drivers resulting in
implausible scenarios

Selecting the final
number of scenarios

* Reduction of initial scenario plots from 7-9 to 2-4
stories, more formalised scenario methods can
have also 4-5 final scenarios

* Polarised negative-positive scenarios should be
avoided as well as threefold high-low-middle
scenarios

Too many scenario plots resulting
in higher complexity and lower

plausibility

Selecting the main
scenario themes and
titles

* Scenatio themes need to be diverse enough and
include both familiar and unexpected elements

* Scenatio titles need to be imaginative and
describe the key message in an innovative way

Only one base scenario with some
variations (especially when too
many scenario plots)

Writing the scenario
narratives

* Length of the scenario narratives can vary from a
few paragraphs to 10+ pages
* Utilising unconventional format recommended:

Scenatios finalised and written as
teamwork resulting in poor
integrity and cohesion

speech, news article, letter etc.

* The scenario team can authorise one member to
write the narratives and uniform the final outlook
of the scenarios

Regarding plausibility, the general rule for the scenarios is that they need to fall within the
limits of what really can be expected to happen (Ralston and Wilson 2006). This does not, however,
mean focusing only on most likely futures. Porter (1985) stresses that already in the selection of key
scenario trends and uncertainties one should not leave out variables, which have relatively low
probability. At the same time, he warns that the plausibility of the scenarios can be damaged if they
rely on very unlikely drivers. If improbable drivers are utilised in final scenarios they need to be
salient for the development of the industry.

Among different scenario practitioners, the question about utilising the probability elements

in the scenario selection is two-fold. Intuitive and heuristic schools accentuate the learning and
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understanding perspectives and warn that probabilities should not be assigned to scenarios in any
forms, and the mind should be kept open to all possibilities (e.g. Schwartz 1996, Schoemaker
1993). The prospective scenario approaches, however, grant probabilities a central role in reducing
uncertainty and emerging the final scenario themes (e.g. Godet 2000). Despite the focus on the
improbable events in heuristic and intuitive logic, the scenario end states should be equally
plausible as, e.g. Bradfield et al (2005) have summarised in their method comparisons. Schnaars and
Ziamou (2001) defend the mainstream of leaving probabilities out from scenatios and, at the same
time, stress the advantages of multiple equally likely futures.

As a vital part of the plausibility testing, internal consistency is a key prerequisite for
scenatios. Schoemaker (1997) lists three consistency tests which focus on trends, outcome
combinations and stakeholders. First, the trends and driving forces need to be harmonious with the
scenario time frame; second, the selected key uncertainties need to cohere and build plausible
combinations; third, major stakeholders should be positioned characterising the equilibrium and
end scenarios — if they are in the state of alteration, the scenarios can evolve in another and the end
states will be different. van der Heijden (1996), on the other hand, proposes that scenario
consistency can be tested by the quantification and actor-testing of the scenarios. Detailed
quantification is not required if the purpose of the scenarios is mainly to explore future options.
Through quantification, the scenario logics are rehearsed against the traditional evaluation models,
the correct direction of the events is assessed and, if differences in causal logics are found, the
scenario team needs to decide whether the selected chains are deliberate or not. Actor analysis
focuses on the stakeholders who are affected by the scenarios. Each story line is reviewed from the
stakeholders’ point of view and the assumed behaviour of the stakeholders is evaluated. Plausibility
and consistency evaluations are essential for the success of the scenatio process since inconsistent
and implausible results decrease the credibility of the scenarios and the organisation’s motivation
for their implementation. In order to improve the efficiency of the plausibility evaluations, it is
recommended to utilise at least partly external forces, and thus entail second opinions and criticism
of the actual scenario team. If tests reveal reasons to suspect inconsistency, iteration should be
conducted throughout the earlier steps — starting from trend identification to the more
sophisticated phases of scenario construction.

During the plausibility testing, a number of final scenarios normally emerge. Initial scenarios
in the constructing phase can number up to seven or nine scenario plots — the number is later
merged or reduced to two or four ultimate scenarios which are the most important to the

organisation (Walsh 2005, Schoemaker 1995). Regarding the optimal number of final scenarios, the
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scenario practitioners have dissenting views. Scholars widely agree that scenarios cannot be based
on one single arterial scenario, which has few variations — this is actually characterised as one of the
most obvious failures of scenarios (e.g. Ralston and Wilson 2006, Schwartz and Ogilvy 1998).
More formalised scenatio methods prefer a higher number (four or five) of alternative scenarios;
however, two or three are also commonly mentioned as a desirable result (Phelps et al 2001). Some
scenario planners warn about the trap of three scenario plots — the high road, the low road and the
middle road — and offer the solution of simply curtailing the scenatios to two mainstreams with a
notation that one should not regard them simply as pessimistic and optimistic futures (Schwartz
1992, Duncan and Wack 1994). While Schoemaker (1993) also favours two scenarios, he leaves the
door open also for the higher number of alternative futures.

More important than the final number of the scenarios is the nature of the plots: they need
to be diverse enough and include interesting elements that appeal to the management in the
implementation phase. As Galer and van der Heijden (1992) state, there should be both enough
linkages to the current organisational mental models in order to maintain the plausibility and
elements of novelty and surprise to help managers think broadly and out-of-the-box. Yet, scenatios
should not be written in a different cultural language or represent too remote a way of thinking,
which the managers cannot recognise their own — this can result in labelling the scenarios
implausible and irrelevant (Bood and Postma 1997). Schwartz (1996) distinguishes three main plots
which are repeated within scenario narrative themes regularly, and which should be considered for
every set of scenarios: winners and losers, challenge and its response and evolution.

Naming the scenarios has high importance in order to summarise the key message of each
alternative future already in the title. Schoemaker (1995) points out that both zbe fitles and themes are
Jocal points around which to develop and fest the scenarios. The length of the scenarios varies from a few
paragraphs to a few pages, although very detailed studies can have ten or more pages. (Schnaars
and Ziamou 2001) The length and also the style of the scenarios depend on their purpose and the
situation where they are needed. A few pages might be too little to achieve an in-depth analysis on
the causal sequences of events, while ten or more pages can be overwhelming and dim the key
message.

The actual writing process can be divided into several parts and between different scenario
team members. It is preferable that the style varies from a normal report — optional models can be,
e.g. a speech, a news article or a letter. Utilising an unconventional format might cause difficulties
in harmonising the outlook of the scenarios in a group with multiple writers and thus, after

agreeing on the contents, the scenario team can authorise one person to write the final narratives to
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give them a uniform style (Coates 2000). Ralston and Wilson (2006) even consider this an optimal
arrangement for the finalisation of the scenarios. Compared with the compromising team-written
scenarios commonly lacking integrity and coherence, an imaginative single scenario writer can

achieve a2 much better end result.

2.3.6 Linking scenarios and decision-making context

When the final scenarios are available, the actual utilisation and implementation of the acquired
business foresight initiates. Unfortunately, this phase is far too often downplayed and the
importance of linking scenarios with the strategy process, decision-making and enhancing
organisation conversation is not fully understood (e.g. Kleiner 1996, Schoemaker 1998). In order to
fully exploit the scenarios, they need to be directly linked with the company’s decision making,
combined with enhancing strategic vision within the organisation and support option planning at
both SBU and corporate levels (Wack 1985b). Schoemaker and van der Heijden (1992) stress the
importance of scenario planning as one element within a strategy formulation system of four
methodologies: scenario planning, clarifying strategic vision, contributing option planning and
competitive positioning. An emergent strategy enters this methodological cycle resulting in
enhanced strategic conversation and new mental modes.

Scenarios explore the general business environment, while competitive positioning focuses
on the unique position of an individual company. Competitive analysis is based on the
identification of competitive forces which can be structured, e.g. according to Porter’s Five Forces
Model. (Schoemaker 1997) As Wack (1985b) states, rehearsing the future with scenarios contribute
to understanding both the strategic vision and available strategic options. One method to evaluate
the best strategic vision for a company is to rehearse core capabilities in a matrix of strategic
segments and scenarios. The purpose of such a matrix is to support decision making in choosing
which capabilities to emphasise in the light of their synergies over segments (Schoemaker 1992).
The strategic option planning context encourages managers to desert their old mental modes,
which promote only their own ideas and thus their options are not valued. As van der Heijden
(1996) states, where there is uncertainty, there is value in keeping options open.

Merist6 (1989) and Perrottet (1998), for example, state that the central target of rehearsing
the future is to find strong strategies, which go along with a variety of possible futures and, at the
same time, create competitive advantage for the company. Other strategies that are not valid in all
alternative futures need formulation. In addition to the core strategy approach, the company can

also base its strategy fully on only the most probable scenario accepting, at the same time, the risk
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that it will never occur. Firms can also choose the best possible scenario that offers them the most
long-lasting competitive advantage. According to two active approaches, a company can select a
strategy that aspires to influence the future towards the most advantageous scenario or that creates
an agility to respond to different environmental changes, until it becomes more evident which
scenario will materialise. (Porter 1985) Moreover, Merist6 (2003) adds one more approach: waiting
and hoping. According to her, the approach selection depends on the risk profiles of both
individuals and the organisation. The choice of the approach can be seen to also have exogenous
motives. The level of uncertainty in the business environment influences the tailoring of both the
future analysis tools and the strategic choices. A future shaping strategy aims to set industrial
standards, change the rules and create order among high uncertainty. Instead, adapters acquiesce in
the industry’s circumstances and its development, and they pursue succeeding through agility,
flexibility and by taking advantage of the opportunities the market offers. (Courtney et al 1997,
Courtney 2001)

Rehearsing the scenarios against different strategic options concludes by identifying the key
success factors and genuine competencies within the organisation. They are often summarised into
the form of the well-known SWOT analysis (Walsh 2005). The relevant actions and leading
indicators for each scenario are important to identify. A relevant question to ask is: If our company
Jaces a future in which any of these scenarios could come frue, what should we be doing today to prepare? (Ogilvy
2002). Decision-makers should consider the alternative futures as certainties for a moment and
consider how to manage in such environments and sustain a competitive advantage. Against the
decided core strategy, the sensitivity of each scenario variation should be assessed — in other words,
the risks hidden to the materialisation of different scenarios. Special contingency strategies can also
be created. They are normally two types: strategy additions and strategy deletions. Strategy
additions are interpolated to the actual strategy and prepare the company to respond to a specific
change in the surrounding environment. Strategy deletions function in the opposite way: they look
ahead to remove some part of the strategy in case a specific environmental factor suddenly
changes. (Perrottet 1998)

For both core and contingent strategies, timing is critical. Thus, it is vital to determine for
each scenario plot so called early indicators as friggers, according to which the company can
orientate and evaluate the development of each scenario and its elements. Consequently, the
company can iterate and shape its strategy according to these signals. Such indicators are strongly
supported across the scenario literature, although the terminology varies: Schwartz (1996) calls

them /Jeading indicators, while, e.g. Merist6’s (1991) well-known sailing-related Finnish term is rezmar:
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or spar bugy in English. A quantified version of a leading indicator is called as a signpost - a specific
value or outcome of an important force or driver (Ralston and Wilson 2006). The term weak signal
normally refers to the signals that managers need to separate from noise and select the most
relevant for closer evaluation for, e.g. scenario planning or other future-mapping processes (Day
and Schoemaker 2005). Thus, weak signals are fuel for scenarios and some of them emerge as
leading indicators for the alternative futures. Identifying weak signals is an incessant process in
order to create industry foresight for the company.

As the final step in the process, the strategies based on undetlying scenarios need to be
communicated within the organisation and executed. The extent of this process especially depends
on the purpose of the scenarios, ie. the selected mode. Scenarios can be seen to have both
strategising and learning modes. The strategising school emphasises problem solving, vision-
building, prediction and future of desire; learning perspective, however, understands the same
issues as capability building, steps forward and feedback, participation and future of fate (van der
Heijden 2004). Further, the process- and thinking-focused scenatio approach targets anticipation,
while the content-based thinking mode focuses on making sense of the individual problem case or
environment. Perhaps most common purpose for scenarios is to develop a superior strategy by
focusing on content and action-planning. Among these three approaches, mainly focusing on the
enhancement of competitive performance, the final most sophisticated heuristic mode can be
termed action-based organisational learning. (Burt and van der Heijden 2003) The heuristic
scenario school emphasises the learning aspect and states that scenatrio planning is a natural
thinking tool for use in strategic conversation inter alia due to its capacity to tap the available
resources and its ability to bring in external perspectives and to utilise the knowledge possessed by
the individuals inside organisation (van der Heijden 1996). Despite all learning opportunities, many
companies choose to utilise scenarios mainly as a separate supportive function for their strategic
planning - they do not have enough persistence to integrate the approach to all levels of the
organisation. When choosing such a strategising mode, the communication of the alternative
futures inside the corporation is even more momentous in order to make the managers aware of
environmental uncertainties and trying to stretch their mental modes. This process can be aided,
e.g. by conducting the scenario process in principle with internal resources, and thus by committing
key persons to future foresight exploration already during the scenario process itself.

Organisational learning or any other success of the implementation of the scenarios within a
corporation is difficult or almost impossible to measure. Thus, there are only subjective qualitative

evaluations available concerning the success of the developed scenario methods and their
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integration to strategy processes. Such rather positive evaluations are presented, e.g. by Schoemaker
and van der Heijden (1992) and Mason and Herman (2003).

Table 10 summarises the key elements and pitfalls in the linking scenarios and decision-
making context. These main steps include the rehearsing of the future with scenarios, action-
planning, the identification of leading indicators with quantitative projections and especially, the

communication of scenarios inside the organisation.

Table 10. Linking scenario and decision-making context: main issues and key pitfalls.

Linking scenarios Main issues Key pitfalls according to
and decision-making the viewpoint of the
context current study
Rehearsing the future  * Assessing competitive position Ignoring different options and
with scenarios * Creating the strategic vision and options in focusing on one (pre-selected, old)

alternative futures path
* Evaluating the threats and opportunities of each
scenarios and linking them with the company’s

core capabilities

Generating action * Answering the question: If any of the scenarios could Preparing for only one scenario
come true, what should be done today to prepare? (the best / the most suitable)

plans for decision- X X .
* Creating core strategy and contingency strategies

making
Identifying the * Choosing indicators for each scenario for Missing or misinterpreting
leadine indicators assessing their development important signals

g * Quantification of the indicators, setting signposts
Communication and * Communicating the chosen strategy and Poor communication resulting in

: i ithin the organisation an unawareness of environmental
changing mental scenarios wi 8 _ var

ging * Strategising school: Focus on problem-solving uncertainties

modes with scenarios and prediction, not learning

* Learning school: Focus on capability building,
patticipation and organisational learning

2.4 Group support system features for the scenario

process

2.4.1 Computer-aided tools to improve group judgment

Although group judgment and its benefits in decision making have been discussed widely in the
literature, scholars have not reached consensus on whether groups offer superior performance or
not. While it could be assumed that many is always better than one, the answer is not that
straightforward. Regarding the overconfidence management, Russo and Schoemaker (1992)
conclude that group judgments can be better as groups offer different angles to the same task -
resulting in the healthy evaluation of one’s own convictions. In some other cases, groups can create

extreme majority opinions, i.e. riskier decisions with higher overconfidence. Further, Laughlin et al
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(2002), for example, have found evidence that groups work better than individuals in problem-
solving tasks. Pina e Cunha and Chia (2007) consider well-constituted teams more efficient than
individuals in scanning the periphery, e.g. due to the wider spectrum of perspectives. The
forecasting accuracy of groups has been regarded as superior to individual estimates (Zarnowitz
1984, Sniezek and Henry 1989), which can be partly explained by a natural reason: a group can
identify distinct errors easier compared with single forecasters. Sniezek and Henry (1989) have also
found support that groups are more confident than individuals, although contradicting conclusions
have also been presented on group confidence and satisfaction (e.g. Gallupe et al 1988).

With regard to brainstorming capability, the groups’ idea generation capability and general
productivity have been found to be better by many scholars (e.g. Furnham and Yazdanpanahi 1995,
Turban et al 2005, Weatherall and Nunamaker 1999). This superior feature can be explained
especially by the more representative knowledge and experience assembly, which overcomes the
individual forecaster’s capabilities. In group work, better communication and organisational
learning is also yielded; participants also feel more committed to the decisions when they
themselves have contributed to the task (Turban et al 2005).

However, non-supported and unstructured group work situations, i.e. conventional face-to-
face meetings have also been heavily criticised for being unproductive, costly and non-motivating
for participants. Furthermore, some scholars have argued that they suffer from groupthink, i.e.
adjusting one’s own opinions with the surrounding people, a lack of focus, poor and slow
documentation, fear of speaking and especially production blocking - idea losses while waiting for a
turn to speak in the meetings (e.g. Nunamaker et al 1997). The process-related critics have also
pointed out that the coordination of the meetings can be poor resulting in inefficiency, people
dominating and leading the discussion to the direction they personally want, and free-riding - people
rely on the contribution of the others (e.g. Jessup and Valacich 1999). Free-riding can be coupled
with uneven participation in the meeting, including reluctance or shyness to present his/her views
due to the presence of superiors and the desire for anonymity. Further, both the quantity and
quality of the group work can be deteriorated by compromising, repeating the same discussions and
the time limitations originating from poor planning and the slow process of the meeting (Turban et
al 2005). To conclude, despite the many positive implications of cooperation and group work, there
are manifold imperfections in conventional group situations, some of which are summarised and

divided into three logical context areas in Table 11.
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Table 11. Commonly mentioned successes and failures of group work and face-to-face
team meetings (Jessup and Valacich 1999, p. 3-98, 3-99, Turban et al 2005, p. 376-377,
Weatherall and Nunamaker 1999, p. 19, Nunamaker et al 1997, Sniezek and Henry 1989).

Successes

Failures

Work process and
target-setting context

* People in a group find errors
more easily than individual
persons

* Groups have more accumulated
experience, resources and
information to solve complex
tasks than individuals

* Lack of coordination, possibly also poor planning,
lack of focus, poorly-defined agenda and goals

* Time-consuming and slow process, only one
person can speak at a time

*Tendency to repeat old issues

* Misunderstanding or missing information,
digression

* Hidden agendas and non-productive time
(socialising etc.) disturb the timetable

* Overload of information

* High cost of meetings

* Inadequate resources, lack of time

* Poor documentation of the results, slow feedback

Decision-making and
innovation context

* Accuracy of group judgments is
better than individual

* Synergies produced during
problem-solving

* Group moderate high-risk
takers

* Group members can stimulate
each others’ creativity

* More information generated

* Premature decisions

* Difficulties to find consensus

* Tendency toward compromised solutions with
poor quality, incorrect task analysis

* Making riskier decisions than one should

* One must wait to speak and new ideas are lost i.e.
production blocking failure

* Inattention and ignoring alternatives

Social-psychological
context

* People are held more
accountable for decisions when
they participate

* Group work provides learning

* Groups are more confident than
individuals

* Better and more precise
communication when working
together

* Dominant people dominate the meeting

* Shy people do not participate, fear of speaking
* Groupthink

* People are too polite or afraid of criticising,
reluctance to challenge

* People are intimidated by others of higher rank
* Free-riding on the efforts of others

* Wrong pegple attending

* People respond to the person rather than to the
issue

Computer-aided group support systems (GSS) have often been discussed as a means to find

comfort of many of the dysfunctions of the conventional group work. Key definitions related to
GSS and related terms of GDS'S, Groupware and DSS have been already presented briefly in Section
1.6.3; following these definitions, the group support system can be defined as a combination of
hardware and software that enhances group work (Turban et al 2005). The GSS tools belong to a
larger context of computerised support systems, which have been developed to improve the output
and efficiency of different operations in the organisation. Depending on the application area, there
is a great variety of computerised support tools available, e.g. for controlling, transactions
management, decision-making, information management, strategic planning and other top
management support. Among these many systems, GSS tools come under decision support
systems (DSS), which clearly have a decision focus and an emphasis on flexibility, adaptability and

quick response (Sprague 1980). While many other computerised tools focus on processing past and
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present data, decision support systems also have a strong orientation to the future (Turban et al
2005).

Power (2002) distinguishes the differences between DSS approaches and divides them into
several sub-groups. Model-driven DSS tools, such as the Analytical Hierarchy Process (AHP) or
System Dynamics, have their focus on system modelling, while data-driven DSS methods work
with large amounts of data and databases. Power places group support systems under
communications-driven DSS, which address problems associated with group communication and
decision-making, and aim at enhancing communication, idea generation and conversation. One of
the mainstay articles of GSS literature, DeSanctis and Gallupe’s A Foundation for the Study of Group
Decision Support Systems (1987) also defines that group support systems as combining communication,
computing and decision support technologies to facilitate formulation and solution of unstructured problems by a group
of peaple. This supports the interpretation that communication is one of the central tasks of the GSS
tools. The GSS tools” successes and failures in this main function are discussed later in detail.

Figure 13 reviews the positioning of the group support systems among other computer-
aided systems. Three group support terms can be found from the same corner: groupware,
Computer-supported Cooperative Work (CSCW) and GSS. They all depict the same issue - the
utilisation of information technology to support group work; however, the terms possess certain
variations. Groupware is a broader definition for different support methods aiding group work,
referring to software products that support team work by aiding communication, collaboration and
coordination. Group support systems, on the other hand, combine hardware and software and
have stronger focus on deriving better decisions through better collaboration (Jessup and Valacich
1999). Finally, CSCW systems normally mean collaborative computing, where the work itself is in
the focus (Grudin 1999), and thus the time horizon can be interpreted to be shorter compared with
the other terms. CSCW supports ad hoc communication, while GSS has longer-term target-setting
purposes (e.g. problem solving, planning). Also, Dennis et al (1988) stress that the GDSS process is

more task-oriented compared with CSCW which has more communication-orientation.
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Figure 13. Positioning group support systems among other computerised support systems
(e.g. Turban et al 2005, Power 2002, Elfvengren 2006).

Examples of group support systems range from personal chat and email communication to
web-based DSS, teleconferences and electronic brainstorming or meeting systems (EBS, EMS).
Each of these GSS tools has its positive and negative features, depending on the application area.
When selecting the right group support tool or designing a computer-mediated support process for
group work, the key dimensions to consider are: task type, group size and group proximity
(DeSanctis and Gallupe 1987). This great variety of asynchronous or synchronous group work at
single or multiple places in groups of two or several hundred participants has opened an excellent
opportunity for scholars to compare the advantages or disadvantages of the various group work
combinations. The most interesting research areas have concerned the social aspects of group work
- the size of the group (e.g. Gallupe et al 1992, Gallupe and Cooper 1993) and the lack or presence
of face-to-face communication in distributed and/or asynchronous GSS (e.g. Aiken and Vanjani
1997, Tung and Turban 1998, Benbunan-Fich et al 2002). Group size seems to yield the quantity
and quality of the generated ideas in electronic brainstorming and already in groups of six persons
one can recognize a significant increase in productivity (Gallupe and Cooper 1993).

Once Gallupe and Cooper’s findings and the positive impact of group size have been rather
widely accepted by GSS scholars, a rather unorthodox but common way to categorize the GSS
tools — compared with DeSanctis and Gallupe’s original model — is to use only the time and place
dimensions. Figure 14 lists some group support systems according to these two main criteria. The

current research has a special interest on the same time — same place conditions, as marked in the
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figure in grey. Asynchronous (different time) systems include web-based methods, email, voicemail,
workflow management systems and different document sharing tools. Distributed (different place)
viable systems include many of the same tools added with on-line video, audio or computer
conferencing. Same time and same place ie. face-to-face work means in a base case so called

decision room conditions, which include electronic brainstorming, voting tools, whiteboard

technique, document sharing and multimedia presentations.

Same time Different time
- GSS in a decision room - GSS in a decision room
- Web-based GSS - Web-based GSS
- Multimedia presentation - Workflow management system
Same systems - Document sharing
Place - Whiteboard - Email
- Document sharing - Voicemail
- Voting tools
- Web-based GSS - Web-based GSS
- Whiteboard - Whiteboard
. - Document sharin - Email
Different - Video conferencir%g - Voicemail
place | - Audio conferencing - Wotkflow management system
- Computer conferencing - Document sharing
- Email, Voicemail - Computer conferencing
- Chat

Figure 14. Group decision support tools according to time and place dimensions (e.g.
DeSanctis and Gallupe 1987, Turban et al 2005, p. 369, Power 2002, Grudin 1999).

Tung and Turban (1998) have compared the distributed and face-to-face GSS conditions
and found evidence that the face-to-face method has a higher decision speed, slightly higher
decision confidence, more effective leadership and coordination competence as well as faster
conflict management. On the other hand, the quality of ideas was found higher in the distributed
method. No major differences in team cohesiveness or participation equality were recorded.
Benbunan-Fich et al (2002) found support for the better quality and broader perspective results in
asynchronous groups. Further, Aiken and Vanjani (1997) also gained evidence against face-to-face
group support work stating that the non-face-to-face group support system participants considered
the process more anonymous, were more satisfied and felt that the group members participated in

the process more equally.
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When compared with non-supported face-to-face group work, both asynchronous and
synchronous decision support systems have an advantage when generating ideas or making a
decision upon different alternatives. However, when a group has to find consensus through
negotiating, even a non-supported face-to-face meeting can be considered the preferred approach,
as depicted in Table 12.

Table 12. Evaluation of different media types concerning different decision tasks. (Power
2002)

Task Asynchronous Synchronous Face-to-Face Meetings
Decision Support  Decision Support (No support)
Generating ideas * More ideas * More ideas * Acceptable
and actions * Experienced users * Experienced users
satisfied satisfied
Choosing * Good for rating and * Good for rating and * Can be more time-consuming
alternatives ranking by experienced ranking
users
Negotiating * Hard to conduct * Possible with interactive * Preferred approach
solutions negotiations video and white board

Hiltz and Turoff (1993) discuss the social and psychological processes in computerised
conferencing and point out the importance of visual information, facial expressions, eye contact
and body language in group situations. While face-to-face situations can be oppressive for certain
people and cause lower efficiency, in tacit knowledge transfer, for example, personal live
communication plays an important role. Based on support from findings by Garavelli et al (2002),
Piirainen et al (2007) state that GSS tools enhance the exchange of tacit knowledge in group
interaction. GSS tools generally have been reported to decrease the social contact compared with
non-GSS group work (e.g. Watson et al 1988) and, in order to minimise the negative implications
of this phenomenon, face-to-face conditions can be justified. Further, it has been reported that, e.g.
compared with Delphi panels, a face-to-face GSS has an advantage over verbal clarification or
comments on the feedback report. Without such verbal clarification, the risk for communication
and interpretation failures increases (Hiltz and Turoff 1993, p. 289-292). At least partial analogies to
other non-verbal and asynchronous GSS methods can be drawn regarding this GSS process quality

risk.

2.4.2 Origins and key elements of group support systems

In line with the emergence of commercial computers and advancements in software-
engineering, many scholars have increasingly explored ways to improve individual and especially

group work efficiency through the recent developments in information technology. The most
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visible utilisation of computer-aided systems in group work started in the late 1970s and 1980s;
however, the basic development work had begun already in the mid-1960s. It has been argued that
the underlying concepts for software to support meetings date back to 1965 in connection with the
development of the Problem Statement Language/Problem Statement Analyzer (PSL/PSA) and
the Systems Optimization and Design Algorithm (SODA). The PSL/PSA is a supportt tool which
analyses special problem statements for their correctness and consistency compared with existing
data in the database. In turn, SODA! is a computer-aided system analysis and design software
package. (Dennis et al 1988, Davison 2001) These early developments resulted in the foundation of
the PLEXSYS tool, which has been considered fundamental regarding group support systems and
which Nunamaker and Konsynski further developed at the University of Arizona after moving
there in 1974 (Dennis et al 1988).

As a result of this pioneering work, the University of Arizona was later given the greatest
credit for its contribution in developing the automated systems for group work. The University’s
meeting support tools (PLEXSYS, and more recently GROUPSYSTEMS) have been the prevailing
software utilised in group support system field studies in the literature. For example, in a vast GSS
case and field study evaluation by Fjermestad and Hiltz (2001), GROUPSYSTEMS was the by far
most common technology utilised.

In the 1980s, the minicomputer-based office automation trend together with the earlier
described software development were concretised in the group decision support system (GDSS)
technologies which focused on electronic meeting rooms, i.e. the decision room. (Grudin 1999) In
addition to the PlexCenter at the University of Arizona, other leaders in developing GDSS decision
room technology have included the Decision Lab at the University of Minnesota, Colab at Xeroc
PARC and the Development Training Center (DTC) at the University of Louisville (Davison
2001). The premises of these decision room facilities were among the most influential in
developing the technology and gaining experience on the best practices on GDSS and published a
high number of field studies during the 1980s and early 1990s (e.g. Nunamaker et al 1989, Martz et
al 1992, Gallupe et al 1988). The GSS focus in early studies was rather narrow, normally mainly
covering EMS and EBS support implications for group work coupled with eatly generations of

videoconferencing systems. Common guinea pigs in the case and field studies featured U.S. military

1 SODA is also an abbreviation for Strategic Options Development and Analysis, which has been developed by Eden
and Ackermann (e.g. 1999) at the University of Strathclyde. Systems Optimization and Design Algorithm should not be
mixed with this closely related GSS term.
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organisations (e.g. Weatherall and Nunamaker 1999, p. 41-42) and especially IBM Corporation (e.g.
Nunamaker et al 1989, Gessner et al 1994).

Starting in the late 1980s, the scope of group decision support systems gradually broadened
from a decision room thinking focus and decision-making limitation into a wider range of group
work tasks. In addition to decision-making dilemmas, new activities were associated with the GDSS
resulting in unofficial new abbreviations such as NSS (negotiation support systems); GCSS (group
communication support systems); ODSS (organisational decision support systems); strategic group
decision support systems (SGDSS); and DGDSS (distributed group decision support systems).
(Davison 2001) As a result of these phenomena, the original term, GDSS, was replaced with the
less limiting appellation of GSS at the beginning of the 1990s (Turban et al 2005).

The expansion from pure decision making and the term GDSS was no surprise since already
in DeSanctis and Gallupe’s (1987) early framework, task-orientation played an important role and
thus, from the outset, the GDSS had capabilities to support many other group work functions
other than decision-making. Naturally, the development of both software and communications
technologies also gave impetus for the distributed and asynchronous GSS solutions. The
emergence of the World Wide Web in the mid-1990s fully opened new perspectives for group
support systems. Some implications of web-based DSS tools have been and will continue to be the
integration of the media into group systems (Grudin 1999) and the further automation of the group
process, e.g. by using an automated facilitator. Wong and Aiken (2003) have found positive
evidence that by using an automated facilitator, a team can almost reach the same idea generation
level than an expert-human facilitator. In addition, the utilisation of virtual teams will most likely
continue to increase at the expense of face-to-face meetings. According to Huang et al (2002), good
team cohesion, commitment and collaborative climate can also be achieved in virtual teams if the
goal-setting structure is in order.

The key elements of group support systems have not changed since their conception. The
standard GSS consists of people, software, hardware and procedures (e.g. Turban 1995, p. 348-350,
DeSanctis and Gallupe 1987). The right combination of these elements is dependent on the
exigencies of the task in question: whether the main purpose of the group is to generate new ideas
or concepts, choose or prioritise existing data or negotiate. As a result, the GSS approaches and
eventual group support tools can be divided into three levels. Level 1 represents the lowest
standard of sophistication aiming at removing basic communication and efficiency obstacles. Level

2 GSS tools include features of modelling and automation, which aid structuring and analysing

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Literature review 91

certain decision items. Level 3 GSS approaches have the highest level of sophistication including
filtering, rule-setting and other expert advice options.

In addition to the task- and technology-based division, another way to categorise GSS
methods is the dimension of the group work and its objectives. At the individual group work level,
the motive is to enhance the productivity of individuals, who have their own personal and
uncoordinated efforts toward a set goal. At the coordination level, the effort is still independent,
but there is coordination for the individuals’ actions. The group dynamics level builds on a
designed and intentional joint effort toward a set goal. (e.g. Nunamaker et al 1997) The latter
approach is needed in the most demanding group work, which necessitates a high level of
understanding and sense making. In turn, individual and coordination level group tasks relate more
to data and information processing, such as emails and application sharing. (Nunamaker et al 2002)

Fjermestad and Hiltz (1999) have conducted an often cited study, where over 200 individual
GSS-related empirical research projects have been analysed. The articles and other publications
were published in 230 journals and conference proceedings between 1970 and 1998. Fjermestad
and Hiltz make interesting findings (Table 13) regarding the key characteristics of the experimental
research during this period and, at the same time, offer a basic platform for presenting the standard
conditions for a GSS process. Regarding the two major GSS dimensions, group proximity and
time, the great majority of the empirical exercises occurred at one place (66% of all studies) and the
time dimension was synchronous (95%). The tasks were mainly related to the decision-making
context (52%), while another major purpose for using GSS was idea generation (39.5%). A single

session of maximum one hour was a standard length dimension in the studies.

Table 13. Findings from 200 GSS experimental studies published between 1970 and 1998
(Fjermestad and Hiltz 1999).

Dimension Interacting groups

Group proximity, i.e. place dimension 66 % use decision rooms, 12.5% were dispersed

Anonymity 69% were identified

Communication mode 67.5% used GSS technology

Gl'Oup Composition 73% used undergraduates

Group type, i.e. time dimension 95% used ad-hoc groups (= synchronous, same time)

Task type 52% used decision-making tasks, 39.5% used idea generation
tasks

Number of sessions 73.5% used a single session

Session length iS.S% were less than 30 minutes in duration, 50% less than 1

our

It is worth noting that Fjermestad and Hiltz’s study evidence ends in 1998 and thus presents

a better portrait of the practices before the web-based GSS tools. The author is not aware of any
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equally fundamental study on GSS practices in the 2000s; it could, however, be expected that the
number of dispersed and asynchronous virtual processes has increased in recent times.

Power (2002, p. 108) lists that the common components in this kind of GDSS groupware
include an agenda tool; a whiteboard; an opinion meter; an idea categorizer; electronic
brainstorming; a group outliner; a topic commenter; voting tools; and alternative analysis tools. The
process activities can be summarised in four major steps: 7. Idea Generation; 2. Idea Organisation; 3.
Voting (or Prioritising); and 4. Issue Exploration (or Policy Develgpment). Session planning and knowledge
accumulation and representation are important support functions. (Dennis et al 1988, Turban and
Aronson 2001) Session planning needs to be carried out for all stages of the GSS process in order
to secure a smooth and effective session. Elfvengren et al (2003), for example, stress the
importance of pre-planning for the success of a group support system implementation. By utilising
GroupSystems as a benchmark, Figure 15 depicts the key activities and related tools of a generic

groupware for a GSS session.

Electonic brainstorming
Topic commenter
Group outliner
Whiteboard

Idea generation } ---------

A 4
Idea organisation } ----------- { Categoriser }

Whiteboard

Session planning i

T
v Vote

Alternative analysis
Survey

Opinion meter

Prioritising

A 4

Activity modeler
Alternative analysis

Policy development

N S

A 4

Knowledge accumulation | | Peaple
and representation ; Handonts
Briefease
Personal log
_ Event monitor

—

Organisational memory - !

Figure 15. Generic structure of groupware for GSS session - an example of GroupSystems
for Windows. Adapted from Turban et al (2005, p. 381).
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2.4.3 Advantages and limitations of group support
systems

The desired advantages of group support systems stem from the three main tasks of the systems:
generating, choosing and negotiating. The main objective of a GSS is to enhance the performance
of standard group work and communication in all three task perspectives. In addition to the
standard unstructured meeting conditions, a common benchmark for the GSS process is the
Delphi technique, which pursues similar objectives through expert panels, structured questions and
feedback rounds. Before the escalation of group support systems, de Ven and Delbecq evaluated
the key qualitative differences between unstructured and structured face-to-face meeting conditions
and the Delphi method in 1974 (see: Hiltz and Turoff 1993). The study found evidence that the
structured nominal groups — generating ideas with written notepads and then prioritising the ideas
by voting — surpassed both nominal interacting groups and Delphi by producing a relatively higher
quantity of ideas, resulting in a higher feeling of accomplishment in the finalisation stage and
having more equal participation. The study results can also be considered to be rather exaggerated,
especially regarding the judgment on Delphi; however, they summarise the main qualitative and
process-related goals well, which the subsequent group support systems subsequently aimed at.

There is also a plethora of more recent studies, which have perceived many of the targeted
group support process gains and thus endorse the utilisation of GSS tools. The endemic and most
frequently cited benefits, which have also been found feasible in empirical cases and field studies,
include improved productivity, i.e. higher number of generated ideas, anonymity supporting the
creativity and avoiding production blocking; group memory and automatic full documentation; and
a better general structure for the process and focus on the task. These and some other perceived
benefits and challenges related to GSS are presented in Table 14.

The perceived benefits related to the work process and target-setting include, e.g. financial
cost savings, which can be gained especially when utilising distributed GSS tools (e.g. Jessup and
Valacich 1999, Weatherall and Nunamaker 1999, Power 2002). Gallupe and Cooper (1993), for
example, argue that the fixed costs of EBS facilities and software can be an obstacle for the start-up
of the technology use. However, since the 1970s, the license and software prices have fallen and the
price-quality ratio enhanced, so the cost balance might be at least neutral when compared with
conventional unsupported group systems. Shorter meetings and time effectiveness have been
perceived by several scholars (e.g. Weatherall and Nunamaker 1999, Nunamaker et al 1997, Dennis
et al 1999, Gessner et al 1994, Martz et al 1992, Adkins et al 2002, Power 2002); and it has been
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argued that the GSS-based meeting guarantees a more comprehensive picture of the discussed
matter (Turban et al 2005). Electronic polling and voting is perceived to contribute better time
efficiency and focus of the discussion (e.g. Weatherall and Nunamaker 1999). When ideas or
decision items can be prioritised through voting, unnecessary discussion topics can be omitted to
enable the group to focus on relevant issues.

Decision-making and innovation - related gains, perceived by scholars in the literature in
addition to anonymity and productivity, include, e.g. parallelism, which enables several members to
participate at the same time (e.g. Jessup and Valacich 1999, Power 2002). This aids the productivity
of the group and decreases the dominance of single participants. Dennis et al (1999), Weatherall
and Nunamaker (1999) and Bostrom and Ansom (1992), for example, have argued that in GSS
processes, the participants become more committed to the decisions and the decision-making
process itself, which naturally contributes the implementation of the results.

Continuing the decision-making and innovation context-related issues, Gallupe et al (1988)
found evidence that confidence in the results was lower in GSS-based groups and the participants
are less satisfied both with the results and the process. Group support systems, however, are still
regarded as beneficial in finding consensus and avoiding political conflicts in groups (Martz et al
1992, Bostrom and Ansom 1992).

With regard to the perceived benefits related to the social-psychological context, the GSS
environment is often characterised as a convenient, collaborative and team cohesion enhancing
forum for conducting decision-making and planning processes (e.g. Jessup and Kukalis 1990,
Huang et al 2002, Fjermestad and Hiltz 2001). Due to this collaboration-awaking and motivating
climate, the participants become more committed to the process (e.g. Weatherall and Nunamaker
1999, Huang et al 2002). However, Gallupe and Cooper (1993) and Watson et al (1988), for
example, criticise the GSS process in that it reduces social interaction, which can have negative
implications regarding team work. The feature of group support systems to enable larger group
sizes has, however, been endorsed frequently in the literature (e.g. Jessup and Valacich 1999,
Weatherall and Nunamaker 1999, Turban et al 2005, Gallupe and Cooper 1993, Dennis et al 1999,
Dennis et al 1997). Larger groups enable a gathering of wider knowledge and skills that can be
exploited to solve a certain problem or generate new ideas. Further, through distributed GSS and
multiple locations, remote participants can also contribute (e.g. Power 2002). It has been suggested
that the group size should be at least more than six persons for as Gallupe et al (1992) maintain,

smaller GSS groups generate fewer unique ideas and, in addition, seem to be less satisfied.
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Table 14. Some perceived benefits and challenges of GSS tools (emphasis on face-to-face
EMS/EBS methods) in literature.

Dimension

Perceived GSS
benefits

Perceived GSS
challenges

Selected
literature

Work process

* Good structure for the process,

* Ovetrload of information %10: 11
* Costs of facilities and software 5

and tar get- focusing on the task, structuring
. large amounts of complex data 123 * Both task and process support
setting 4,11,13,22,25,26 needed 6
context * Electronic polling and voting can * Requires basic technical skills
focus discussion %6 from group members, more
* Better framing of the big picture 3 complex meeting task, risk of
* Fewer, more effective and shorter technical problems %711
meetings, time/process effectiveness  * Verbal and non-verbal
2,6,11, 13, 14,15, 18, 23, 25, 26 communication takes more time
* Group memory: automatically than expected, reading speed
recorded results, ready and available limits interaction 2224
to all, better focused discussion 123
4,5,11,13,15,17,23, 25
* Increased productivity in
collaborative writing
* Easy access to external data 13423
25
* Travel savings through ‘different
place’ or ‘distribute’ meetings -2 23
* Remote participants can contribute
2,3,23
* Anyone can use, simple systems 13
Decision- * Better commitment to decisions * Groups using GSS more
making an d and declslox?—makmg process, voting Procedgre»oﬂented, rather than
. . results public 21,25 issue-otiented 7
mnovation * Supports finding consensus, less * Some problem topics not
context personal/political conflicts 1525 suitable for electronic processing
* Better decision quality 16 * Smaller GSS using groups
* Parallelism enables many people to  generate less unique ideas and less
participate at the same time, less satisfied 8
dominance 234 517,23,25 * Idea productivity losses due to
* Anonymity helps creativity and negative distraction effect when
avoids production blocking, more reading others’ ideas and
objective evaluation, more open attentional production blocking °
discussion and criticism, knowledge * Striving for original ideas °
sharing 24 5,6,11,13,17, 22,25, 26 * Lower confidence and
* More and better ideas/alternatives,  satisfaction on results/decision
improved idea productivity %6112 process 16
13,14, 16,17, 18, 23, 26 * Quality and usability of
* Focus on idea more than information depends on
contributor 2 participants 2
Social- * GSS enables larger group sizes, * Cognitive complexity and
psy cholo gi cal more gomp]eﬁe/ vgrsanle knowledge dlsp?rsl(n} of thoughts/level of
and skill participation -2 351,17 specification %22
context

* Participants are committed to
process and actions % 12

* Convenient and collaborative
forum for planning process, better
team cohesion, no stress 4 12,26

* High participant satisfaction (if
high trust) 5% 14,18,25,26

* Active participation to meetings,
even enthusiasm 6% 13,1519

* Support for multilingual meetings ©

* Loss of social interaction %7
*Too high expectations, oversold
as a cure-all 3

* Loss of power for some senior
people 3

* Facilitator’s role crucial,
leadership needed in GSS 620, 21,22
* Individuals® idea generation
impacted by paradigm-related
ideas provided as stimulation 2

1Jessup and Valacich
1999

2Weatherall and
Nunamaker 1999
3Turban et al 2005
4Jessup and Kukalis
1990

5 Gallupe and Cooper
1993

6 Nunamaker et al
1997

7Watson et al 1988

8 Gallupe et al 1992

9 Pinsonneault et al
1999

10 Grise and Gallupe
2000

1 Dennis et al 1999

2 Huang et al 2002

13 Gessner et al 1994
14 Nunamaker et al
1989

15 Martz et al 1992

16 Gallupe et al 1988
17 Dennis et al 1997
18 Adkins et al 2002
¥ Dennis and Garfield
2003

20 Satzinder et al 1999
2'Wong and Aiken
2003

22 Elfvengren et al
2003

B Power 2002

24 Hiltz and Turoff
1993

25 Bostrom and Anson
1992

% Fjermestad and
Hiltz 2001
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There are, however, at least as many GSS critics as there are proponents. The most
faultfinding verdicts state that one of the major mainstays of GSS and electronic brainstorming,
superior idea generation and productivity is, in fact, an #lusion (Pinsonneault et al 1999) or that
generally groupware failures far outnumber successes (Grudin 1999). Partly supporting the claim on GSS-
facilitation related illusion, Hickey et al (1999) also made interesting findings when studying the
implications of the GSS-aided better-structured scenario definitions on the quality of scenarios and
the process efficiency. Their results did not find support for the efficiency benefits of the GSS-
aided structured scenario formats; however, the participants felt their work more productive when
utilising the structured formats. Related to productivity criticism, the overload of information has
been mentioned as one of the most severe challenges of GSS methods (e.g. Gallupe and Cooper
1993, Grisé and Gallupe 2000, Dennis et al 1999). This means a failure to manage all the generated
ideas and other data. Consequences can include cognitive complexity and dispersion of thoughts
(Pinsonneault et al 1999). Other work process-related issues also include the possible technical
complexity of group support systems. Although the GSS enables the utilisation of versatile external
data and different systems in the same meeting context, this entity can be experienced as being too
fuzzy by some group members, especially senior participants. Utilising the GSS always requires
some basic technical skills, which makes the meeting task more complicated (Gallupe and Cooper
1993, Watson et al 1988, Dennis et al 1999). One implication of this technical dependency can be
that the groups using the GSS become more procedure-oriented instead of being issue-oriented
(Watson et al 1988). Martz et al (1992) disagree by arguing that the simplicity of the technical
systems is one of the key benefits of the GSS.

Group support systems have a lower interaction speed compared with conventional group
communication as the typing speed sets the limit to the communication (Hiltz and Turoff 1993,
Fjermestad and Hiltz 2001). The rate of speech is much faster than typing and the margin can be
notable if the group member is not accustomed to keyboard writing. Further challenges are faced
when the participants become distracted by concentrating on reading others’ ideas and thus suffer
from attention production blocking (Pinsonneault et al 1999). Productivity is also lessened due to
the compulsive strive for original ideas (Ibid.) — this results from the awareness of other colleagues’
results.

To summarise, there are many views — many of which are controversial — regarding the
advantages and disadvantages of group support systems. GSS gains have been empirically tested to
a great extent and, although the vogue of conventional decision-room style GSS has tapered since

the early 1990s, the systems are still actively in use in many academic and business organisations
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(Power 2002). A totally new era of web-based systems has also opened up new prospects for GSS.
Many of the perceived GSS process failures (e.g. technical issues) have been improving over the
course of groupware development and many of the more fundamental challenges can be overcome
or notably decreased by focusing on the meeting’s planning procedures (e.g. Elfvengren et al 2003)
and the active role of facilitator. One failure from the social-psychological context should also be
addressed: the GSS shall not be offered as a cure-all solution to any decision-making dilemma or
organisation. Too high expectations for the method have been found to cause low satisfaction and

disappointment (Gallupe and Cooper 1993).

2.5 Group support system approach for strategic

planning and business foresight

One of the most widespread tasks areas of group support systems has been strategic planning and
business process modelling. Utilising group support in strategic option considerations began to
emerge during the 1980s and 1990s. Jessup and Kukalis (1990) belong to perhaps the earliest
proponents of group support systems in a strategic planning context. Weatherall and Nunamaker
(1999) also reviewed several cases where electronic brainstorming was utilised in the contexts of
business strategic planning, strategic planning in local and national government and military
planning. Further, an extensive study by Fjermestad and Hiltz (2001) revealed that 46% out of the
79 evaluated individual case and field studies on GSS dealt with strategic planning and business
process reengineering. However, even from this ample sampling of GSS studies, covering some of
the major GSS publications during 1980s and 1990s, they contained few or no scenario-oriented
GSS studies. None of the examined case and field studies in this survey describes its main task as
pure scenario planning. Instead, the focus in business and military-related planning tasks with GSSs
has focused on conventional strategy formulation, often by utilising GSS tools mainly in
brainstorming and communication.

Only few attempts to develop scenarios towards simpler and less resource-intensive models
have been made, e.g. by Mercer (1995a, 1995b) and van der Heijden et al (2002); however, robust
and comprehensive approaches utilising information technology (IT) have been lacking. It would
be imprudent to name any first practitioners in combining GSS and scenarios, since the early
developers of the first groupwate systems (PLEXSYS/Arizona, SAMM/Minnesota etc.) had most
certainly tested the planning features of the first decision rooms in scenario creation in addition to

conventional strategic planning. Few public references atre still available. Gessner et al (1994)
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mention scenario planning as one task option for EMS systems. There are also references that

General Motors, for example, has been utilising electronic meetings in scenario development

(Weatherall and Nunamaker 1999). Adding new eclements to the basic brainstorming and voting,

Tenaglia and Noonan (1992, Noonan and Tenaglia 1998) presented a thorough IT-supported

approach for the scenario process by utilising structured and unstructured electronic dialogues, e.g.

through groupware and e-mail. Table 15 summarises some studies combining GSS technology and

strategic planning and scenarios.

Table 15. Selected studies combining GSS methodology and strategic planning and/or

scenarios.
GSS tasks Organisational GSS tools used Software / References
context model in literature
Strategic and Mainly business, several GDSS (+cognitive/ COPE software,  Eden 1992,
scenatio plannin cases, e.g. electronic, oil causal mapping, SODA model Ackermann 1996
g and publishing industries  influence diagrams)
Business and GDSS (+cognitive/ Group Explorer  Eden and
governmental causal mapping, Ackermann 2001
influence diagrams)
Strategic and Business, Pharmaceutical ~ Various GSS tools, GroupSystems, Tenaglia and

scenario planning

Strategic planning,
other problem
solving

Strategic and

scenario planning
Scenario planning

Strategic planning

Strategic planning

Political event
analysis, scenario
planning

Strategy and
scenario planning

company

Business, IT and
electronics companies

Business, I'T company

Business, automobile
company / Military
Military

Business, various
organisations, e.g.
consulting and industrial
firms, hospitals and
universities

National level scenatios

University scenarios

e.g. groupware for
electronic discussions

Decision room tools,
EBS, EMS

EMS, decision room,
ad hoc assignments

EMS

Various GSS tools
including mobile LAN
and networked
laptops

EBS and other GDSS
laboratory tools

GDSS laboratory
tools, cross-impact
analysis

GDSS laboratory
tools, causal mapping

Lotus Notes

Arizona GSS
software
(GroupSystems,
PLEXSYS)
GroupSystems

GroupSystems

GroupSystems

GroupSystems

GroupSystems

GroupSystems,
IDEAS model

Noonan 1992,
Noonan and
Tenaglia 1998
Nunamaker et al
1989, Jessup and
Kukalis 1990

Gessner et al
1994

Weatherall and
Nunamaker 1999
Weatherall and
Nunamaker 1999,
Adkins et al 2002

Dennis et al 1997

Blanning and
Reinig 1999,
2002, 2005

Piirainen et al
2007, Piirainen et
al 2010

With regard to the development of profound attempts to create a GSS-based scenario

process, Eden and Ackermann are, with their SODA model and COPE software, among the very

first scholars (e.g. Eden 1992, Ackermann 1996). They portray a system, which utilises both group

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Literature review 99

support systems and cognitive mapping, and emphasise the social and learning perspectives in
strategy and scenario making. Eden and Ackermann (2001) stipulate that by utilising group support
generally in strategy making, the company can gain positive implications e.g. via a psychological and
emotional commitment to the strategy process, as well as in negotiating and decision-making
processes. In their process, the alternative future consideration begins with exploring the surface
triggers that might cause changes in the future. This is followed by the causal map illustration
orchestrated by the group session participants themselves intuitively or aided by the facilitator.

Other important leaders regarding the integration of group support systems into scenario
process include Blanning and Reinig (e.g. 1999, 2002, 2005), who brought forward a further
contribution by describing a framework for conducting a political event analysis, including (multi-
period) scenario construction, basic cross-impact analysis and political actor analysis with the
support of a GSS. According to them, a GSS can be used to, e.g. identify political actors and learn
about their attributes, estimate the event probability and obtain participant comments about
possible changes among the attributes (Blanning and Reinig 2005). Special features in their scenario
model include a proposal to either use less events, which are picked from the literature before the
scenario workshop or brainstorm the events on the spot and move straight to categories such as
pessimistic, optimistic and realistic. 'They also propose a multi-period approach, where the vote on
importance and impact is repeated for different time periods (Blanning and Reinig 1999, 2005). The
developed GSS-supported scenario process is famous for the creation of alternative futures for
Hong Kong’s political events. In their system, the results are reported by utilising both statistical
comparison and change graphs, which illustrate the major movements of the deliverables in terms
of the change index (likelihood or degree of change) and importance (Blanning and Reinig 2002).

In recent years, researchers at the GDSS Laboratory at the Lappeenranta University of
Technology (LUT) have also been actively working on developing group support-based facilitation
for the scenario process. In addition to the contributions of the cutrent research, perhaps their
most advanced and complete platform for a scenario process is their IDEAS framework (Piirainen
et al 2007, Piirainen et al 2010), which has its backbone in expert opinions synthesised through an
electronically mediated workshop used to develop the scenarios. The process utilises, or is
equipped to utilise, various decision support techniques in the scenatio development, including
GSS, causal mapping and cluster analysis. Other empirical computer-mediated strategy or scenario
studies at LUT have been conducted by, e.g. Bergman (2005), Bergman et al (2006) and Heinimé et
al (2008).

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Literature review 100

The many strategic planning-related web-based electronic brainstorming, weak signal
detector and multi-criteria decision aid tools, which have been emerging in recent times, should
also be mentioned. Several sophisticated tools alone from Finland, such as Decisionarium by
Helsinki University of Technology (e.g. Himildinen 2003), can also be identified. The Finnish SRA
process also utilises internet-based group systems and workshops in its seven stages when creating
the forest-based sector technology platform (e.g. Kénnéla 2000).

GSS’s features offer an interesting and promising platform from which to aid and develop
the strategic planning. Dennis et al (1997) compared in detail the key group support system’s gains
and strategic planning capabilities. Their results showed that organisations which use process
support in their planning, managed to improve information production, identification and
communication/integration. A more extensive use of process structure also can yield the same
strategic planning areas. Further, the more extensive use of the task structure can bring about
improvements in information communication/integration, and flexibility/leadership areas. Thus,
many of the expected positive implications were realised in their study. Figure 16 illustrates some of
these anticipated implications of these group support system characteristics on strategic planning

capabilities, the improvements of which remain topical in the current research.

GSS FEATURES STRATEGIC PLANNING
' CAPABILITIES

Information Identification

Process Support

Parallelism — Group Memory
Anonymity — Time effectiveness
Structure for process and data

Idea generation — Innovation
Identifying new opportunities
Identifying key problems

Process Structure
Local —Global

Asyncronous — Syncronous

Communication/Integration

Top-down / Bottom-up communication
Approprtiate climate/forum for planning
Organisational learning
Integrating diverse functions

Task Support
Information generation/computation —
Categorising — Prioritising

Flexibility /Leadership

Motivation of management
Committing key individuals
Management control
Promoting flexibility

Task Structure
Quantitative — Qualitative

Figure 16. Expected and potential positive effects on strategic planning capabilities.
Adapted from Dennis et al (1997, p. 165) and Jessup and Kukalis (1990).
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3 DEVELOPING A GSS-BASED SCENARIO
PROCESS

This chapter focuses on reviewing the development and experimental design of scenario
construction which is engendered to answer the key research questions of the current study. Thus,
based on the research problem and the earlier findings in the literature, the objectives for the
construction are first defined; and second, the key elements of the new robust scenario process are
defined resulting in a conceptual framework of the construction. The chapter concludes with the
overall description of the empirical testing of the scenario construction, including the data
collection methods and the implementation of the scenario processes for two selected case

industries, namely the paper and steel industries.

3.1 Objectives for the scenario construction

The literature review in this study has attested that scenario process can be divided into five distinct
sub-processes, all of which contain certain special functions. The literature also identified several
improvement areas in the generic scenario process, which might prevent some capital intensive
companies from utilising the method and deteriorate the yield and output of scenario processes.
Further, it was shown that only a limited number of GSS applications for scenario process end uses
exist; this creates a gap in the research and thus the justification to make an attempt towards a fully
integrated group support based scenario model.

As discussed earlier, the most severe dysfunctions concerning the current scenario practices
include the heavy structure, cost and poor yield of the scenario process and, partly related to this,
tribulations in the organisation’s commitment originating from the poor involvement of both the
top management and line managers (e.g. Millett 2003, Courtney 2003). These challenges impact all
phases of the scenario process - not least the final output and implementation of the results into
strategic actions. However, while the resource-intensiveness becomes especially critical in the data
gathering and tentative scenario construction phases, many SME companies cannot allocate vast
resources to conduct profound data collection activities. Further, the manual management of the
information overflow can cause weak signal losses and misinterpretations. Related to the poor
involvement of the organisation in the process, Schoemaker (1998), for example, stresses the

importance of maintaining a balance between the line and staff people - the scenatios should not be
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outsourced to strategy planners or external consultants. Instead, the companies should involve their
own experts in the process and thus, commit them to the planning process from the very
beginning. O’Brien (2004), Miller and Waller (2003) and Schoemaker (1998), for example, also
maintain that the scenarios often fail in a way similar to that of other uncertainty management
methods to discover new future elements and escape from the current trends. As reviewed eatlier,
the overconfidence trap can also impact the future projections made in a scenario process. It would
be important to find means to innovate owr-of-the-box new future components, free from old
frameworks and production blocking.

In addition to these key scenario process pitfalls, there are also other challenges which have
been discussed earlier and which are relevant from the viewpoint of the current study. Tables 6-10
have depicted in detail this full range of different identified improvement areas relating to each
context area of the generic scenario process. They include, e.g. the implausibility of scenarios and
other confidence issues, too complex scenarios and poor cohesion narratives that partly contribute
to the poor implementation of the scenarios into strategic plans. Section 2.2.5, in turn, has
previously documented and categorised the main pitfalls according to their process-,
implementation- and contents-orientation.

When creating the objectives for the problem-solving vehicle, it is relevant to create a
synthesis from the earlier identified pitfalls. There is no clear metrics to evaluate the severity of
each pitfall area; however, when reviewing the summary results, certain key elements seem to be
repeated among the scenario process challenges. Regarding the process-related pitfalls, the time and
resource intensity feature among the focal problems, especially in scope definition, analysis and
data gathering context areas. Linked to this, among the implementation pitfalls, the neglected
organisational learning perspective and poor utilisation of internal expertise explain many failures in
overconfidence avoidance and efficient communication. Further, the most fundamental contents
pitfall in scenarios has related to the bias of focusing on current — already known — elements of the
future.

Based on this synthesis of the main pitfalls of the current generic scenario process, we can
thus determine the key objectives for the problem-solving vehicle. To re-cap, the developed

scenario construct aims at:

1. Decreasing the heavy structure of the scenario process
2. Speeding up the scenario building

3. Lowering the threshold to join the process through better time-efficiency
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4. Improving the organisational learning and commitment by moving the process towards
internal expert focus
5. Reducing overconfidence and encouraging out-of-the-box thinking

6. Decreasing the bias of focusing on current issues

These key objectives support and complement the earlier established research questions, and
set criteria for the evaluation of the success of the general research objectives. In order to take into
account the research targets related to the uncertainty reduction and foresight capability
improvement within capital-intensive industries, the construction needs to be primarily designed
and empirically tested in such an environment. In addition to the above main objectives, other
minor pitfall areas in fields of, e.g. the scenario constructing, evaluating and finalising are addressed
in the development process when applicable. Such smaller improvement targets relate to the

selection of the scenario creation logics and quality of the scenario natratives, for instance.

3.2 Creating the scenario construction

As Kasanen et al (1991, p. 300) state, the key objectives for a problem-solving construction are the
practical functionality and the theoretical novelty value. The same objectives also apply to the
current research, aiming at engendering group support based scenario process, which is an efficient
and robust contribution to the existing practices and viable to use within the capital-intensive
industries, in particular. The robust innovation presented in the current study builds on utilising
group support methods in a more versatile way than earlier and engendering a fully integrated
group support based scenario process. What makes the difference here is that group support
methods are intended to be used not only in idea generation and trend identification, but also
largely in data clustering and scenario path reasoning tasks.

As shown, the literature largely supports the assumption that a GSS could contribute to the
generic scenario process: many studies have substantiated and reported their general advancements
in team work, e.g. in information production and communication (see e.g. Dennis et al 1997,
Gallupe and Cooper 1993), patticipant motivation and activity (e.g. Dennis and Garfield 2003,
Gessner et al 1994) and time efficiency resulting in better user satisfaction (e.g. Adkins et al 2002,
Elfvengren et al 2004). With regard to GSS methods in strategy and scenario work, while they have
been commonly used and tested as supportive tools in scenario and strategic planning (see e.g.
Weatherall and Nunamaker 1999, Tenaglia and Noonan 1992), in most cases, the decision analysis

tools have not been fully integrated with the actual scenatio process; instead, their purpose has
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been isolated, e.g. for replacing exhaustive Delphi panels, collecting other input data for further
analyses or for general brainstorming (e.g. Ackerman and Eden 2001, Bergman 2005). As shown
catlier, Eden and Ackerman (2001) have contributed widely to the research on utilising GSS in the
strategy process and their applications have included featutres of causal mapping and scoring future
trends and events. Further, Blanning and Reinig (1999, 2002, 2005) are among few scholars who
have directly combined the GSS with political event analysis resulting in optimistic, pessimistic and
realistic future scenarios; however, in their approach selecting and constructing the final scenarios
was not fully deductive and group support-based. Complementing earlier research, this study
attempts to go one step further and create a fully integrated group support-based scenario process
framework, which combines intuitive-logical and heuristic scenario elements, a GSS foundation and
supplement other support elements.

Thus the question to be addressed is whether to use synchronous/asynchronous or
distributed/face-to-face GSS applications to suppott the scenatio process. As discussed in Section
2.4.1, for example, there have been arguments for and against both approaches. To summarise,
face-to-face GSS conditions seem to result in higher decision confidence (Tung and Turban 1998),
which is connected with the possibility for verbal clarification in order to avoid such
communication and interpretation failures, which, e.g. Hiltz and Turoff (1993) have identified.
Garavelli et al (2002) also have stated that GSS tools improve the exchange of tacit knowledge in
group interaction. On the other hand, asynchronous and distributed GSS situations have been
found, for instance, to be more anonymous (Aiken and Vanjani 1997) and to provide broader
perspectives in results (Benbunan-Fich et al 2002). This is clear: for example, web-based scenario
sessions would enable the participation of a multifold number of experts, travelling costs could be
avoided and the top management could take part in the process from all around the world. Data
could be gathered also through email inquiries, which the participants could answer during a certain
time period. Considering these different approach options in light of the scenario process pitfalls
and the derived objectives for the scenario construct, the following considerations can be made:

First, regarding the process-related objectives to decrease the heavy structure and speed-up
the scenatio process, the asynchronous/synchronous or distributed/face-to-face GSS methods do
not have major discrepancies. All these GSS types base their improved process yield compared with
the conventional face-to-face meeting work more or less on the utilisation of IT-supported
systems, which is more crucial in improving the time and resource efficiency than the time and
place dimensions. When comparing the physically distributed and face-to-face GSS meetings, the

key difference derives from the number of participants, which can be higher in distributed web-
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based sessions, for example. The larger group size can result in more unique ideas (e.g. Gallupe and
Cooper 1993); however, since the idea generation is not an actual attribute for the process
efficiency regarding the process-related objectives, the face-to-face GSS method can also be
considered viable. Further, regarding the time dimension, Power (2002), for example, has stated
that when comparing asynchronous and synchronous support types, both methods improve the
idea generation and result in enhanced satisfaction of experienced users.

Second, considering the objectives to improve the scenario implementation and to commit
internal experts in a better way to the process and its results, maintaining the positive group work
features such as social interaction and group dynamics would sound natural in the scenario
construction development. People enjoy working in groups and feel more productive in a group
than alone (e.g. Pinsonneault 1999). In physically distributed GSS sessions, the social contact is
lower and the higher anonymity also has its reverse side in the form of lower motivation. In web-
based GSS solutions, a higher number of internal managers could be introduced to the process and
feel more committed by submitting their input to the scenarios; however, the process would remain
rather distant for them without any physical group work, the possibility for face-to-face team
efforts and verbal feedback. Hence, also here the face-to-face GSS methodology would seem to
fulfil the scenario construct criteria in a better way than the distributed methods.

Finally, when evaluating the scenario contents-related objectives especially in terms of the
overconfidence avoidance and the bias on the current issues, the key issue can be summarised into
the anonymity of the process. This feature can contribute the creativity, avoid production blocking
and enable open discussion to identify imaginative elements of future (e.g. Jessup and Valacich
1999, Gallupe and Cooper 1993 and Nunamaker et al 1997). In case of anonymity, the time and
place dimensions do not cause major difference between difference GSS methods. For example,
the physically distributed GSS session can provide a very comprehensive anonymity for the
participants; in decision room conditions in the same place, anonymity can be also guaranteed.
Another element contributing the biases related to the scenario contents is the data interpretation
failure risk, which might result in severe judgment errors, e.g. overconfidence. The possibility for
verbal clarification would thus always be needed in scenario-making and the utilised GSS method
should provide this through, for example, the possibility of video conferencing or in synchronous
face-to-face GSS work. Thus, also the scenario contents-related objectives of the problem-solving
vehicle seem to support the selection of face-to-face GSS conditions for the scenario construct.

To summarise, there seems to exist relevant justification to select from the plethora of GSS

approaches the face-to-face - same place and same time - GSS methods to fulfil the set objectives
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of the scenario construct. In addition, the problem-solving vehicle should include a number of
other improvement elements which enhance the triangulation in data gathering, increase the overall
communication during the scenatrio process and target to enhance the quality features such as

coherence and reliability of the scenarios. Table 16 summarises the main offered support elements

sited into the scenario process contexts and presents the key pitfall areas from which they emerge.

Table 16. Key scenario process pitfalls and offered support tools and other elements to

address them.

Scenario process phases

Key scenario pitfalls

Offered support tools and other
special elements

Defining scope

Analysis & data
gathering

Constructing tentative
scenarios

Evaluating & creating
final scenarios

Linking scenarios &
decision-making

* Global scenarios have too heavy a
structure for SME companies

* Top management commitment failed
due to time-demanding process

* Scenatio team involve only traditional
strategy planners or external experts

* Data gathering considered time- and
money consuming

* Missing important weak signals /
drivers

* Focusing on current topical issues,
lacking out-of-the-box thinking

* Missing important weak signals /
complications to filter key data from
information overflow

* Failing plausibility and consistency
evaluation, leading to overconfidence
and false interpretations

* Implausible scenarios due to the high
number of uncertain drivers

*Too many scenario plots / only one
leading scenario with variations

* Scenatio narratives written by a team,
leading to poor integrity and cohesion
* Preparing for only one scenario

* Lack of organisational commitment
* Missing important signals

- Internal steering group including top

management involvement

- Industry expert interviews used to
cross-check focal trends

- Internal steering group with second
opinion and ctiticism

- Using face-to-face GSS for group
innovation and identifying future trends
and drivers, External/internal expert
group involved

> Using face-to-face GSS to structure
data including deductive reasoning with
megatrends, clustering, commenting and

voting, External/internal expert group

involved

-> Concept mapping tools

- Internal steering group with second

opinion and criticism

- Single authot approach in scenario

narratives

- External / internal expert group

evaluating action-planning

The key challenges in the scope definition relate to the heavy structure of the process and
the ignorance of the internal expertise is targeted to be tackled by utilising group support tools. The
same applies to the other criticism related to the time-, resource- and cost-intensiveness of the
traditional scenario process. Here, the face-to-face GSS tools are assumed to offer their best
contribution. Regarding the challenge to involve the top management in the process, the new
scenario construction proposes a two-way approach: top management representatives should be
involved in the actual scenario expert work; in addition, the other management should form an

internal steering group, which functions as a second opinion panel throughout the process. In addition

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Developing a GSS based scenario process 107

to its organisational commitment function, the steering group also contributes to avoiding
overconfidence, and evaluating the plausibility and cohesion of the eventual scenatios.

In the analysis and data gathering, there is a risk of missing important weak signals or trends
that have the potential to evolve into driving forces. In addition, scenarios can have a tendency to
focus mainly on current issues and lack innovative thinking. Anonymity, democracy and other
positive features of the decision room — based GSS tools help avoid production blocking in the
data collection and improve the quality of the scenario output and the number of extraordinary
ideas. In order to further secure the presence of de rigueur drivers, the new model owes some
elements from its peers, namely Blanning and Reinig (1999, 2002, 2005), who used pre-selected
events from the literature in the political event analysis. In the current construction, however, the
purpose of the pre-selection via zndustry expert interviews and literature review is only to guarantee
that no major driving forces are overlooked in the actual group innovation phase. The pre-selected
and group innovated trends are merged during the process. The internal steering group serves as
another check-point and second opinion panel, which also contributes to the list of future trends,
uncertainties and events.

Group support system tools and designed clustering logics also play a central role in the
tentative scenario construction. Further, concept mapping tools are utilised in the cause-effect
evaluation and in outlining the larger scenario entities. In the finalisation phase of the scenarios, the
model supports a single author approach in order to gain better integrity and cohesion of scenario
natratives. Finally, the scenarios are evaluated by the same expert group that participated in the
GSS work, and leading indicators are evaluated and action-planning is made for each scenario.

Figure 17 depicts the key process phases and committed resources of the new framework.
The new people-oriented and group innovation-based scenario construction is named the SAGES
Scenario Framework. The name is derived from the first letters of the key phases of the process
namely: Start-up — Analysis — Group innovation — Evaluation — Scenarios & Strategy as well as
from the noun sqge which, according to Collins Cobuild English Dictionary (1995), means a person
who is regarded as being very wise or also from the adjective meaning wise and &nowledgeable. Thus, sages
of the tribe are both judges and oracles for normal people - they are trusted and obeyed. The
SAGES process has its cote in collecting remarkable people to electronically mediated face-to-face
meeting sessions who contribute to creating alternative futures for larger corporations or industries.

Each of the five distinct scenario process phases is briefly described in the following section.
The scenario steps include the main elements of the generic scenario process coupled with the

above-depicted special GSS features, utilised methods and support resources.
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Figure 17. Developed SAGES scenario process.

3.2.1 Start-up phase

The SAGES scenario process is initiated by defining the research scope and decision focus. The
objectives of the project, the concerned industry and its technology and products dictate the
planning horizon which can vary from 3 to 20+ years. Further, the rate of technology change and
the product life cycles, for example, influence the definition of the time frame (see e.g. Schoemaker
1995). In slow-clock speed industties, e.g. product technology, the speed ranges mainly between
10-20 years; in the steel industry it can even be between 20-40 years (Fine 1998). Mason (2003)
continues and categorises capital intensive industries as evidence-driven cultures, which need very
long time horizons - normally a minimum 10 years - to open a new operation. This also applies to
the current scenario model. However, while the time frame should not limit the thinking in the
scenario process, it should take into account the fact that trends and uncertainties develop
unevenly. As all events and trends are not necessarily relevant within the same time frame (Meristo
2003), future horizons should also be rehearsed for longer perspectives.

The necessary resources include a scenario task force team and an internal steering group

comprising top management representatives who will participate in the goal and decision-focus
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setting. Through the steering group, the top management’s commitment and leadership to the
project is enhanced. Already during the selection of scenatio team members, the emphasis is to
recruit remarkable people. The team should not consist only of common strategists - the line
management should also be committed to the future. In order to increase the diversity of the

perspective, it is also recommended to invite a few external experts to the scenario process.

3.2.2 Analysis phase

In the analysis phase of the SAGES process, the target is to identify relevant weak signals, up-
coming trends and the uncertainties that are shaping the selected research topic within the planning
horizon. Both primary and secondary sources are utilised. Primary data are obtained through
background interviews conducted with remarkable industry experts with extraordinary knowledge.
The gained trend information is compared with secondary data derived from multiple literary
sources such as journals, market studies, statistics and government publications. Key trends and
stakeholders are structured according to a framework that merges decision and industry scenario
approaches, ie. two common models - PESTE and Porter’s Five Competitive Forces (Porter
1980). As a synthesis, the PESTEI Framework (Figure 18) presents a logical check-list for

relevant factors impacting the industry — both at global and industry levels.

-
Political Factors
\_* including also trade policy and legislative factors

-
Economic Factors
\_* including both micro and macro-economic factors

p=
Social Factors
\_* including also cultural factors

—~mdHwHds

p=
Technological Factors
\_* including also impact of new entrants and substitutes

p=
Ecological Factors

\_* including e.g. environment, health and safety factors

F
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Figure 18. The PESTEI Framework for identifying key trends and events.
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The SAGES process has been developed especially for the purposes of capital-intensive
industries. Due to the capital intensity, it is well-established to lay special emphasis on the trends
and motives behind the investment behaviour of the companies and thus, utilising a supporting
framework to identify these elements is required. In the SAGES model, one emphasis is on large
capital investments and their future trends, which are approached by including a special phase in
the framework where the key investment determinants of the concerned industry are assessed. The
model is thus complemented with a review of foreign direct investment (FDI) determinants
utilising the typology mentioned in John H. Dunning’s (e.g. 1980, 1988, 1993) Eclectic Paradigm of
ownership, location and internationalisation factors.

Dunning’s OLI framework is frequently referred to when explaining the motives for
international production. Further, with the model it is possible to characterise the investment
behaviour types and analyse a companies’ strategic targets as illustrated in Table 17. According to
the eclectic paradigm, companies’ investment motives can, for example, have a natural resource
secking, market secking, efficiency secking or a strategic asset-seeking nature. Once the capital
intensive industries need to commit their investments with long business horizons, understanding

the investment motives are momentous in long-term future scenarios.

Table 17. Archetypes and strategic targets for international investments. Adapted from
John Dunning (1993).

Type Strategic targets Exemplary industries favouring
concerned production

Natural resource To gain privileged access to resources vis- Oll, copper, bananas, pineapples, cocoa,
seekin g (NRS) a-vis competitors labour intensive products
Market seeking (MS) To protect existing markets, counteract Computers, cigarettes, processed foods,
behaviour of rivals motor vehicles
Efﬁciency seeking (ES) To rationalize products or to gain Motor vehicles, electrical appliances,
advantages of process specialization consumer electronics, textiles
Strategic asset seeking To strengthen global innovatory or Industries with high ratio of fixed to
(SAS) production competitiveness overhead costs, economies of scale /
synergies
Trade and distribution To entry new markets / part of regional or  Variety of goods industries, especially those
(T &D) global marketing strategy requiring contact to subcontractors and
final consumers
Support services (SS) To achieve regional or global Accounting, advertising, banking, airlines,
product/geographical diversification shipping

In the SAGES process, after finalising the data gathering and tentative analyses, the
compiled data are reviewed with the steering group in order to evaluate any possible gaps, complete

the trend listing and rehearse the criticism on the tentative findings and their sources. In addition to
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the full-time scenario team, the analysis phase commits two to four industry experts for in-depth

interviews and the internal steering group for one review meeting.

3.2.3 Group innovation phase

The focal phase in the SAGES scenario process is to conduct a group innovation scenario session
or sessions, where the key trends and uncertainties are identified, assessed, prioritised, voted on and
finally grouped into tentative scenario clusters. Since the trends evolve at different speeds, it is also
necessary to evaluate future events beyond the actual time frame, i.c. utilising several time horizons
in the innovation. The group innovation session is conducted as follows. A group of 8-10 people
convene in a computer-aided decision room to identify and assess, step-by-step, the key trends and
uncertainties for the industry or company. Assessment is made according to the probability,
negative/positive impact and predictability of the identified dtivers. By appraising the cotrelations
with predetermined industry-specific megatrends, in a deductive scenario process the trends can be
clustered with a systematic method into trend groups, which then constitute a basis for scenario
paths. After the session, the plausibility of each of the four clusters is evaluated tentatively.

The group innovation phase has two important features: first, it utilises electronic
brainstorming to innovate new future trend ideas; and second, the modified deductive scenario
approach distinguishes megatrends, trends and uncertainties and their correlation and prioritisation.
The high productivity rate makes it possible to significantly reduce the committed human resources
in the scenario construction process. Thus, compared to traditional scenario planning practices, the
amount of involved human resources can be described as minor: in addition to the facilitating
scenario team, only 8-10 internal experts need to commit themselves for a single one- or two-day
scenario session.

Due to the massive in-flow of perceived future trends and uncertainties, a more systematic
(e.g. Schwartz and Ogilvy 1998) and time-efficient (e.g. van der Heijden 1996) deductive approach
is justified as scenario logic. The GSS supports the methodical reduction of the multiplicity of
drivers by offering, e.g. voting and commenting tools in internal prioritisation. As Porter (1985)
stresses, it is important to focus on those trends which truly have the highest impact on the
industry. Prioritisation is also needed in order to ascertain that the scenarios are plausible and their
materialisation likelihoods are close to each other.

The framework utilises megatrends as key uncertainties, which determine the axes in the
eventual scenario matrix. This explication is supported by the megatrend definition, which follows

a guideline that megatrends are great driving forces that affect the future in all areas over the next
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10-15 years and also contain elements of uncertainty (Larsen 20006). After selecting the key
megatrends, all trends are prioritised not only against each other but also evaluated against the two
selected key uncertainties, i.e. megatrends. In addition, during the group innovation phase, the most
important investment determinants are evaluated and priotitised by using pre-determined listing

based on Dunning’s OLI Framework.

3.2.4 Evaluation phase

After identifying and prioritising the key trends and uncertainties, and creating the tentative
scenario clusters, the scenario team structures the group innovation results into a more coherent
form and compares them to earlier findings and all other available information. Further, the
scenario team evaluates the internal plausibility and consistency of the initial scenario clusters.
Prerequisites for evolving into initial scenarios are assessed for each cluster based on the number of
events, their probability and internal compatibility.

Eventually, the number of final scenarios is confirmed and the main scenario themes for
each narrative are selected. Before starting the actual writing process with the scenario narratives,
the internal steering group reviews the initial results and adds their comment and criticism. In order

to maximise the unity of the stories, a single-writer approach is used.

3.2.5 Scenarios & Strategy integration phase

As a final step, the SAGES Framework concludes by reviewing the future scenarios and evaluating
the key threats and opportunities in the different outcomes. An expert group comprising both
internal and external members takes part in the final review and action planning. Eatly warning
signals are identified and quantified as signposts to assess the development of each scenario.

When implemented within an organisation, the scenarios are reviewed and taken into
account in the formal strategy process. In addition, scenatio results are communicated inside the
organisation mainly through those who have taken patt in the process. SAGES supports a learning
school in scenatio planning, where an awareness of discontinuities and alternative futures increase

and the leaders bring the results with them to their sub-organisations and divisions.

3.3 Empirical testing of the scenario construction

In the constructive research approach utilised in this research, after conducting the vehicle based

on existing literature and theory, the next phase is to evaluate the functionality and implications of
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the model in real life (Kasanen et al 1991). In other words, the testing of the construct is an integral
part of the research process. In the following, an outline of the empirical testing procedures is

illustrated below starting from the rationale for the case industry selection.

3.3.1 Rationale behind the case industry selection

The steel and paper industries were chosen as the case industries as a result of a hermeneutical
learning process including earlier research and empirical experience. The utilisation of scenarios
heavily correlates with capital-intensiveness and, consequently, the length of the planning horizons,
as Linneman and Klein (1983), for example, have declared. The oil, steel and paper industries are
illustrative examples of businesses where industry foresight is essential and needed when, e.g.
drawing long-term investment guidelines. The steel and paper industries, in particular, have many
similarities in basic industry conditions - energy-intensive processes, bulk products, publicly-known
basic manufacturing technology (Ebeling 2004) - which supports the assumption that the industries
should develop based on same business principles. Fine (1998) has also categorised the steel and
paper industries into the same group as slow cock speed industries with long (10-40 years)
transformation petiods.

In addition to their similarities with regard to capital-intensiveness, the steel and paper
industries’ production processes are similar, i.e. divergent, where the common raw material stream
(liquid iron or scrap in steelmaking and chemical/mechanical pulp or DIP in papermaking) is
divided into many different end products. In contrast, in the convergent production process such
as car-manufacturing, the components are fabricated, finished, inspected and assembled into sub-
assemblies before being finally assembled into a complete unit (Fogelholm 1998).

The steel and paper industries are often both mentioned as mature and capital-intensive
manufacturers sharing many cogent similarities in basic conditions as discussed in Section 1.6.4.
Salient dissimilarities between these two industries also exist, especially in the fields of technology
and demand drivers. Most of the resembling features are focused on the basic conditions, while in
market conduct and performance the industries can have distinct differences. For instance, the U.S.
integrated steel producers have been suffering since the early 2000s from endogenous labour and
legacy cost problems, which have notably decreased their international competitiveness. The U.S.
paper industry has also been struggling with parallel cost competitiveness issues. (Lindqvist 2003,
2005) Thus, regarding capital investments it can be assumed that the steel and paper industries’
decision determinants follow each other: both industries are process driven and enormous

investments are needed to generate reasonable sales volumes. Table 18 presents an approach to
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illustrate the capital intensiveness of different businesses in the form of a ratio of investment cost
to annual sales volume generated by the investment (Ebeling 2004). Ebeling proposes this as a
kind of investment payback ratio, although annual sales volume cannot be seen as a sufficient
meter to evaluate the payback of an investment. Here the ratios are presented only to support the

assumption on the paper and steel industries” equal capital intensiveness.

Table 18. Investment intensity (investment cost vs. annual sales volume generated by the
investment) for selected businesses (Ebeling 2004).

Type of Business Investment payback ratio (years)
Nouclear power station for electricity production 8-10
Integrated pulp and paper mill to the jungles of Indonesia 4-5
Natural gas (CPH), bio residue or wind-based power plant 3-5
Waste paper-based newsprint paper mill 2.5-3
New steel plant 2-3
Oil refinery (greenfield) 2-3
Greenfield copper plant 1-1.5
Semiconductor plant 1
Mobile (cellular) telephone plant 0.3-0.5

Despite the many resemblances, in the first decade of the 21 century, the steel and paper
businesses have developed sharply towards divergent directions. While the paper industry has
suffered from poor profitability and declining prices, the steel industry has long been enjoying an
enormous demand growth and soaring pricing. This intriguing situation makes it topical to evaluate
the suitability of scenatio planning for the concerned industries. On one hand, by testing the same
scenario planning methodology for both industries, fundamental differences in the industries’
business logic, future trends and development could be exposed. Lessons to be learned could be
also identified. On the other hand, what is even more interesting is to perceive and evaluate the
possible differences in the industries’ (over)confidence levels since their business cycles are
evidently at different phases. Overconfidence, i.e. using forward-looking meta-knowledge regarding
the future, is one of the most severe problems in future prognoses. Russo and Schoemaker (1992)
maintain that by perceiving it and understanding its nature and origins, the means to control it can
be better found. Due to the author’s background in the paper industry, the viewpoint of the
industry benchmarking has been focused on comparing the steel industry future development
against the paper industry, i.e. drawing lessons to be learned from the steel industry for the paper

industry, rather than vice versa.
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3.3.2 Conducting scenario processes

Empirical testing of the created scenario construction was conducted for the paper and steel
industries between autumn 2007 and spring 2008. The protocol of the SAGES scenatio process
(see Figure 17) was closely followed and conducted identically for each case industry. In the
following, the conduct of each process step is illustrated in order to make possible the process

replication.

Process Step 1: Start-up

The scenario processes started with the scope and decision focus definitions, time frame setting
and team building actions. In team building, the intention was also to simulate the support gained
work and top management commitment in a company’s scenatio work.

As Duncan and Wack (1994) state, for example, before zooming in on smaller decision
details, the bigger picture scenarios need to be established. The same analogy is also applied to the
geographical limitation of any scenarios: in the global economy, one cannot demarcate the impact
of international trade and interactions when rehearsing the future for a certain industry or market.
Hiyrynen et al (2007, p. 13-14), for example, discuss this complexity and implications of
globalisation. Thus, the research scope for the empirical study was selected to have a global view of
the paper and steel industries — with such an emphasis that the future trends, uncertainties and
scenario were evaluated from the viewpoint of an international company led from Scandinavian
premises. The decision focus was summarised to evaluate the future scenarios of the paper and
steel industries, including the identification of key uncertainties, trends and events. In order to
emphasise the capital-intensive nature of the case businesses, the analysis was deepened into the
investment planning motives and determinants within the selected industries.

The baseline time frame for the empirical study was chosen to be ten years; in addition,
however, it was decided to include the prospects up to 20 years into the general viewpoint in order
to secute an adequate horizon for all perceived trends.

The empirical study was implemented in cooperation with a global paper industry company,
which provided both internal expertise and facilities for the project. Hence, the study had excellent
premises from which to depict the actual scenatrio planning process of a company. The author
represented the scenario task force team in the process being responsible for most of the operative
details. The internal steering group comprised four senior executives from a cooperating paper

industry company. The executives possessed extensive experience from the fields of corporate and
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business area strategic management, investment planning and implementation, finance and
operations improvement.

Further, two industry expert teams for group innovation were formed - one team of eight
members for each industry. The target was to find remarkable people with extraordinary thinking
and diverse experience. The paper industry expert panel of eight people comprised internal
executives from the cooperating paper company and external professionals representing a wide
range of experience from the fields of corporate and business area strategic management,
investment planning and implementation, new business innovations, business line management,
sales and marketing, industry research and investment banking. The steel industry expert panel of
eight people was collected outside the cooperating paper industry company with same high
qualitative standards. The steel industry experts possessed an extensive background and experience
in the fields of business area strategic management, investment planning and implementation,
business development, business line management, sales and marketing, academic tesearch and
industry lobbying. The list of 22 committed experts, including the professionals participating the

study through steering group membership or background interviews is presented in Appendix 1.

Process Step 11I: Analysis

In the analysis process step, multiple data concerning the case industries were gathered from
primary and secondary sources; in addition, key future trends and events for the industries were
identified. A numbert of previous global ot papet/steel industry-specific scenatio studies and other
research reports on future trends were reviewed. The selected reviewed public trend analysis,
business strategy and scenario literature is summarised in Table 19. Further, secondary data sources
included steel and paper industry statistics, special publications and repotts, articles and newspaper
clips in Finnish as well as international journals, databases and internet sources. The most intensive
data analysis phase took place in the beginning of 2008; however, the secondary data material were

collected in 2006-2008 and thus represented a more extensive time period.
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Table 19. Selected trend analysis and scenario literature, key characteristics and

contribution to the study.

Trend analysis and scenario
reports

Time Frame

Focus area

Main contribution to
this study

NIC 2004 2004-2020 Global scenatrios Global trends, megatrends,
uncertainties

Vasara & Nilsson 2007 Forest sector innovation Paper industry trends
Strategles

Hauffe 2007 2007(-2015) U.S. packaging R&D Packaging-related trends and
trends & opportunities driving forces

Shell 2003’ 2005 2003-2020 Global scenarios Global megatrends and

2005-2025 uncertainties

Hetemaiki et al 2006 2006-2015 Finnish forest industry Paper industry trends and
scenarios alternative futures

Hﬁyrynen et al 2007 2005-2015/2025 Finnish forest industry Paper industry trends and
scenarios alternative futures

Leppimﬁkj & Meristo 2007 2007-2020 Finnish machinery and Steel industry trends and
metal industry scenatios alternative futures

World Bank 2008 Global trends Global trends

FFIF’ FPWU 2006 Finnish forest industry Paper industry trends
status report and trends

Kettunen & Meristo 2007 2007-2017 Packaging industry Packaging-related trends and
scenarios alternative futures

Meristo 2000 2000-2020 Finnish forest industry Paper industry trends and
scenarios alternative futures

WBCSD 2000 2000-2050 Global scenatios Global trends

Primary data were collected with background interviews, which were catried out with steel
and paper industry experts - two from each industry. Eisenhardt (1989) recommends that multiple
investigators should be used in the interviewing process in order to increase the creativity in the
process and the confidence of the findings; however, in this study the author conducted the
interviews by himself for practical reasons. The impact of single interviewing could be partly
compensated by the second opinion and criticism work of the internal steering group. Interviews
were conducted without any pre-questionnaires or forms; however, the discussions focused on
future trends within the PESTEI Framework, especially the industry- and technologic-specific
factors. The most important target was to establish an informal and open conversation. The
interviews were not recorded in order to avoid any resulting shortcomings such as decreased trust
and lower open-mindedness as described by van der Heijden (1996), for example. Data regarding
the topical trends within steel and paper industries were conjoined with the secondary data from
various literature sources and finally, a tentative list of key trends was created as a baseline for the
group innovation process. Before accepting the analysis results, the internal steering group

reviewed the material of both industries and contributed to the findings with their expertise.
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Process Step 111: Group Innovation

The group innovation process step, including the identification and assessment of key trends and
uncertainties, their prioritising, clustering and preliminary plausibility evaluation, was conducted at
the Department of Industrial Management at Lappeenranta University of Technology (LUT) in
April 2008. The department has a GDSS laboratory, a decision room, which is designed to support
electronically supported face-to-face sessions of up to ten persons. The laboratory is used for both
teaching and research in the fields of group decision support processes and systems, with a special
focus on the research of strategic planning and management of technology, product development
and customer panels (Elfvengren et al 2004). Many of these group support exercises have been
documented and published (e.g. Bergman 2005, Elfvengren 2006, Kokkonen et al 2008). Regarding
the creation of group support for the scenario process, the most advanced contribution from LUT
has been the IDEAS scenario process (e.g. Piirainen et al 2007, 2010; Kivijarvi et al 2008), which
combines group support and intuitive-logical elements, and can be seen as a close peer of the
SAGES method. The main group support software utilised by both IDEAS and SAGES is the
GroupSystems for Windows developed by the University of Arizona and Ventana Corporation.
The system contains all the key features of modern GDSS software. The layout of the decision

room (Figure 19) is in a semi circle, where all participants have their own PC and keyboard to

contribute to the decision making (Elfvengtren et al 2004).

Figure 19. The GDSS laboratory at the Department of Industrial Management at
Lappeenranta University of Technology, Finland. Photo: LUT.

Paper and steel industry panel workshops were conducted identically and included the same
elements in a similar order. They were facilitated by a team of two - one person taking care of the
technical assistance and methodological training, while the other focused on hosting the event and
managing the factual contents. Each group innovation session started at 10:00 am and ended at

5:00 pm. The main process steps in the workshop and related sub-processes and utilised GSS tools
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are presented in Figure 20. A more detailed description of the day schedule for a capital-intensive
industry analysis is presented in Appendix 2.

The sessions began by introducing the discussion topics and targets in order to activate the
participants. During phase I, the most important trends - uncertainties and drivers of change - were
identified. The PESTEI framework was utilised to structure the process. The participants were
asked to identify driving forces with time frames up to 2018 and 2028. In order to improve the
quality of the identified trends, the participants needed to specify both the driver theme and its
predicted direction, if possible. After the innovation work, the results were briefly reviewed and
discussed. During the discussion, any drivers that were deemed unnecessary or those that were
mentioned twice were removed or combined; vague comments were also clarified.

Phase II involved discussing and complementing the pre-selected list of megatrends, after
which the participants were asked to assess the relevance and importance of each megatrend for
the concerned industry. The backbone for the megatrend list consisted of the wotk by the
researchers of the Copenhagen Institute for Future Studies (Larsen 20006), whose listing was further
adapted to the purposes of capital intensive industries. Additional rationale for the revision of the
list of ten megatrends included the simplification of the terms and general updating of the trends
with the latest global events. Multiple literature sources discussing future megatrends (e.g.
Mannermaa 2004, Coates et al 1998, Kaplinsky 2005 and Conger 2006), selected previous scenatio
studies (see Table 19) and the accumulated knowledge on the special characteristics of the
concerned case industries were utilised in the megatrend pre-selection work. The list of
megatrends, pre-reviewed by the steering group and finalised by the author and LUT researchers,
included: #he ageing of people; commercialisation; globalisation; the increase of regulation (including barriers of
trade, legislation); individualisation; prosperity and the decrease of poverty; the rising importance of ecology; health
and the environment; the scarcity of raw materials (including all scarcity of natural resources, not only
industry-specific); and technological development (including all technological development, not only
industry-specific). It can be argued that the list has internal inconsistency and overlapping elements;
for example, globalisation and the increase of regulation or commercialisation and the increase in
prosperity can be seen to be inter-linked phenomena. However, the purpose of the pre-determined
megatrend group was not to provide an exhaustive presentation of future movements; rather, it was
to illustrate non-controversial megatrends for discussion, which could also be plausible candidates

in the cross-evaluation phase of the SAGES process.
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Figure 20. Group innovation workshop phases, sub-processes and used GSS tools.

In the megatrend evaluation process, the pre-selected list of ten megatrends was discussed
with the industry-specific expert panel from the industry’s point of view. The experts who took
part in the group innovation had an opportunity to comment, complete and prioritise the
megatrends. No additions to the lists were made for either industry. In the actual assessment work,
a scale of 1-10 with verbal delineations (Appendix 3) was utilised. Aiding verbal descriptions were
expected to both harmonise the results and ease the evaluation work. Only one pair of 9 and 10
points per participant was accepted in order to distinguish the importance of selecting the two
most important megatrends. The groupware automatically counted the voting results and the two
megatrends with the highest accumulative sum of votes were selected as the deciding axes
according to which the identified drivers were later organised.

During the lunch break, the facilitators prepared for the later steps and the data from phase
I were reviewed and complemented with any possible missing trends and uncertainties that had
been identified during the analysis phase of the SAGES process.

In phase III, the participants were asked to prioritise the completed list of identified

uncertainties and driving forces according to the probability, positive/negative impact and general
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predictability. The Probability perspective was needed to construct equally plausible scenarios, while the
impact perspective contributed to the evaluation of the future direction of the individual events of
scenarios. The Predictability perspective was added to the evaluation in order to identify the uncertainty
factors and reveal any sudden forces of change, i.e. wild horses. The scales from 0 to 10 were
verbally defined (Appendix 3). If the trend in the list did not have a specified direction, the
development was assumed to be increasing / growing. Later, when processing the prioritisation
results, the data were re-scaled to 5 (maximum) and -5 (minimum). Although the number of
panellists in both sessions was eight, all participants did not answer all questions, which caused
minor variation to the population of the voting results. One expert in the steel industry session
needed to leave the workshop eatlier than others and did not take part in process phases IV-VI.

Following the phase III evaluation, during the next, less complex phase IV the pre-
determined 50 foreign direct investment determinants were commented on and supplemented
before being assessed according to their importance for the concerned industry by 2018. Appendix
4 presents a synthesis of the most frequently mentioned investment determinants relevant for
capital-intensive industries and consequently, were utilised in phase IV. The investment
determinant listing was the same for both capital-intensive case industries. For time management
reasons, the paper industry panellists did not have the opportunity to comment on the individual
investment determinants; however, before voting, the participants could review the list and add
missing items — nobody used this opportunity. The steel industry panellists had both commenting
and supplementing possibilities.

During this intermediate phase, the facilitators had the opportunity to review phase III’s
prioritisation results and sort the drivers according into their probability-impact results. Around
100 trends with the highest absolute probability-impact value and around 15-20 with lowest value
were selected for the megatrend relation evaluation (phase V). In this phase, the parallel or
diverging development of each trend was assessed in relation to the two most important
megatrends (chosen in phase II).

Based on the parallel or diverging development evaluations against the selected megatrends,
the drivers were sorted into tentative clusters, which also formed the basis for the initial scenatios
themes. This sub-process was conducted during the coffee break between phases V and VI. Each
cluster included some 10-40 drivers. The plausibility of the scenario clusters was evaluated by using
as key criteria the adequate number of drivers (> 10 trends) and the somewhat equally scattered
probability of the future trends. The improbable drivers were not disqualified; however, in order to

be plausible, the core of the scenario cluster needed to be based on equally probable elements as
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the other scenarios. The final task (phase VI) before closing the session and collecting the
feedback, the participants were asked to imagine alternative futures based on the clustered trends
and identify concrete events relating to them. This phase yielded the construction of causal chains
for different industry scenarios. Finally, the feedback on the session and utilised methods was
collected by using the questions and scaling given in Appendix 5. The feedback form and process
evaluation criteria were prepared by the author prior to the group innovation session. The
questions were selected to assess the group innovation phase of the SAGES process and the

general materialisation of the key objectives set for the scenario construct (see Section 3.1).

Process Step 1V-17: Evalunation, Scenarios & Strategy

After the group innovation workshops, in the evaluation process step, the clustered results were
analysed in detail and their plausibility once again evaluated. The main scenario themes and logic
behind them were summarised into concept maps, based on the identified trends and events.
Before proceeding to the writing process of the final scenarios, the key findings were analysed in an
internal steering group. In the scenario narratives, a rather traditional approach was selected in
order to keep the industry case comparison reasonable and decrease the bias related to the style.
Thus, the identical scenario analyses were conducted for both industries.

Keeping in mind that the empirical testing of SAGES model did not include the

implementation phase of scenarios, the final stage of the process involved rehearsing the final
scenarios and action planning and the identification of early warning signals based on them. The
same industry professionals who participated in group innovation phase were invited to evaluate
the final scenatios and, through reviewing the concept maps of the alternative futures, the teams
still had the opportunity to modify the scenario contents. Due to the limitations of the study
concerning the implementation of the scenarios, the emphasis on action planning was lower. The
alternative futures were discussed and the early warning signals for each scenario were determined.
After the last session with the industry experts, the list of eatly warning sighals was complemented
by the scenario team and the signals were quantified into the form of actual signposts. Further, the

SWOT analyses for alternative futures were created.
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4 CREATING FORESIGHT FOR THE PAPER
INDUSTRY

The empirical results presented in this Chapter were obtained by conducting the developed SAGES
scenario process for the paper industry. According to the model, the emphasis on creating future
foresight was in a heuristic, innovation-based, group judgment supported by expert interviews,
statistics and a further review of secondary information.

First, the basic characteristics and other scholars’ future projections for the concerned
industry were disclosed. The key megatrends driving the industry were determined and around 200
drivers and uncertainties concerning the industry were perceived, prioritised and clustered in the
deductive scenario process. As supporting evidence for future strategies, the most important
motives for the foreign direct investments were evaluated. Finally, three alternative futures for the
paper industry were created and their key indicators perceived and quantified.

The view point of the paper industry analysis follows the scope definition as discussed in
detail in Section 1.4. The alternative futures for the paper industry are created from the perspective of
Finnish global or globalising companies, i.e. which are rooted in Finland but operate in global environment and have
international operations. In other words, the empirical research discusses the future drivers of the

global paper industry while taking into account Finland-specific features.

4.1 Industry overview and some future projections

The value chain of traditional papermaking starts from raw material procurement, including virgin
and recycled fibres, chemicals, energy, water and optionally pigments for coating structures.
Procurement is followed by raw material preparation and the pulping process, which can be either
mechanical or chemical, depending on the end use. Recycled fibre is de-inked by using soaps,
flotation and cleaning. Further, paper and board are produced and finished and converted in
distinct process steps as depicted in Figure 21. Converting operations can include, e.g. lamination,
extruding, die-cutting, embossing and gluing, through which barrier properties or other desired
value-added features to the final products, for example, can be gained. (Savolainen 1998, p. 12-14)
The basic conditions of the paper industry in many ways resemble the steel industry. Both
industries are raw material and energy intensive, their products are largely commodities and the

technology is rather common and available to all. Differing elements include demand drivers and
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apparent technological differences (Lindqvist 2003, p. 90). As historically one the most important
cost factors for paper and board production has been the cost of fibre (Higgblom-Anger and
Komulainen 2001), paper mills were built near forests and fresh water. Even today, the wood and

pulp supply strategies play a central role in capacity expansion planning.
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Figure 21. Papermaking value chain. Adapted from Sundholm (2007, p. 15)

As discussed earlier, the paper industry has often been characterised as capital-intensive and
cyclical (e.g. Diesen 2007, Ebeling 2004), which gives an operational setting that increases the entry
barriers to the industry. Historically, however, the paper industry has remained rather fragmented
and compared with, e.g. the automobile and aitline industries the consolidation rates have remained
at modest levels globally. According to Péyry (2009), the largest five paper and board producers
comprised only some 14% of the world’s total production capacity in 2008. While this desultory
industry structure could be expected to cause negative implications regarding the bargaining power
towards customers and suppliers, the authors have received mixed results. Pohjakallio (2000), for
example, found varied results concerning the industrial concentration’s positive association with
price volatility in his case study within the U.S. paper industry. On the other hand, it can also be
stipulated that the concentration rates can be local and, by certain product group, significant. Both
in Western Europe and North America, for example, newsprint, bleached paperboard and coated
woodfree paper concentration rates increased markedly between the 1980s and the early 2000s
(Haarla 2003, Lindqvist 2003). Poor bargaining power and historically declining price trends have
also often been explained by the imbalanced martket situations in supply and demand.

In addition to the plastics and other traditional substituting materials for fibre-based
products, especially the information technology has been seen to change the business environment

dramatically in recent years. For a long time, the emergence of e-commerce was seen to benefit the
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paper-based communication; however, this view has been gradually changing. In certain printing
paper grades in many industrial nations — starting from the US — electronic solutions have started
to be a great challenge causing eroded demand and reduced bargaining power (Hetemiki 2008).

The paper industry has also been called a home market industry — traditionally, products
have been produced where they are consumed (FFIF and FPWU 2006). Thus, the regional
strategies have been more common and, according to some scholars, the most successful strategies.
When studying the paper companies’ regionalisation and globalisation strategies in the 1990s,
Siitonen (2003) managed to identify only four truly global and ten globalising producers among the
top 100 pulp and paper industry companies, while the great majority (70 companies) had selected
an intra-regional business strategy. However, while she also found evidence for the advantages of
globalisation, she concluded that globalisation is not for everyone and it needs critical mass in the
form of sufficient financial and managerial resources. In the early 21t century, many paper
companies moved their strategy from globalising back towards inter- and intra-regional after
disappointing results in globalisation.

The global business has, however, come to stay. Also within the paper industry, the most
remarkable change in recent decades has been the rise of emerging economies, especially Asia. The
growth in traditional papermaking continents such as Europe and North America has stagnated,

while the Asian paper and board production has multi-folded as depicted in Figure 22.
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Figure 22. World paper and board production 1960-2006 (RISI 2008).
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In the past, key features of the industry have included continuous process development,
increasing economies of scale and the emergence of sustainable values and environmentalism. The
initiative in technological and process development has moved gradually from the U.S. to Europe
with many of the leading machinery companies located there today (Lindqvist 2003, p. 83-84).
However, once the majority of greenfield investments are being made in Asia, Western paper
producers will have severe concerns of losing their leadership to the Asian competitors. In addition
to this dislocation of the latest technology from old continents, the increase of project risks has
caused concern as the project costs and scope for building new paper machines have almost
doubled in ten years (Haarla 2007). Regarding product substitutes, the paper industry has been
under threat by electronic media, which has been expected to heavily gnaw the consumption of
printing and writing papers in the long run (e.g. Haarla 2000, Hetemiki 1999). However, still in the
1990s, the paper industry can be seen to be benefiting from the new electronic solutions, for
instance, in the form of increasing paper consumption in homes and offices (Lindqvist 2003, p. 78).

The conduct and performance of the paper industry has been unsatisfactory throughout the
early 215t century. Cost structures, pricing and financial performance have been lagging, and in
Western European and North America, in particular, paper companies have executed dramatic
restructuting operations. In Finland alone, some 2 million tons/year of paper and boatd capacity
and 0.5 million tons/year of pulp capacity were shutdown during 2006-2008 (Oinonen 2008). The
rationale behind these restructuring measures was related to poor international cost
competitiveness, the long distance to the target market, wrong products, structural overcapacity in
the market as well as the realisation of political and policy risks and the consequential implications
of key production input factors. Pihlajamiki (2009) has listed in a nutshell the most topical on-
going and future challenges of the global forest industry. According to him, these risks include: the
impact of electronic substitutes, industry cost competitiveness, a lower wood fibre supply for
environmental reasons and the general image / attractiveness of the business.

Compared with many other traditional papermaking countries in Western Europe, the
operating conditions of the Finnish paper industry, in particular, have been challenged causing
concerns about the long-term sustainability and vigour of the industry. There has been yearning
after new innovative thinking, new products and improved industry foresight in order to rescue the
industry from the current situation. Already before the problems reached a head, a plethora of
future-oriented scenario studies and other trend projections were conducted focusing on the
Scandinavian paper industry and, more broadly, the forest cluster including wood products and

industry-related stakeholders. Among the scenario reports on the Finland-based forest cluster, the
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most notable and relevant for this study have been perhaps made by researchers at TEKES
(Merist6 et al 2000, Meristé 2000), METLA (Hetemiki et al 2006) and the University of Joensuu
(Héyrynen et al 2007). These studies also provide profound reviews on the Finnish forest industry
companies’ special conditions and development paths until the 2000s. In addition, studies
concerning packaging scenatios by Kettunen and Meristé (2007) and U.S. packaging R&D trends
(Hauffe 2007) include interesting general insights into the packaging end use area’s future. In 2000,
the Finnish Forest Industry Federation (FFIF) and the Finnish Paper Workers” Union (FPWU) also
conducted an extensive status report on the Finnish paper industry’s situation and future options.
The scenario work of Forest Cluster Ltd (2006) and the Finnish Parliamentary Future Committee
(Honkatukia and Kuusi 2008), for example, which discussed the future of Finnish forest industry
widely, should also be considered. Perhaps one of the latest future-oriented reports concerning the
forest cluster is by Niskanen et al (2008), whose study relates to the earlier research on forest
cluster development made at the University of Joensuu. With a purely global perspective, in the
2000s one well-known scenario study for the paper industry has been the research conducted by
TAPPI Futurists (1999), which illustrates four alternative futures: 1. A new world of openness and
opportunity; 2. Accelerating, but not necessarily better change; 3. World Paper Inc. — A global company of the 21°
century; and 4. Paper in a digital world. The study provides interesting insights to be utilised in the
evaluation of different trends and key driving forces.

In addition to the active attempts to create scenarios for the Finland-based paper industry,
in the 2000s, many scholars have also studied the development of the strategic thinking of the
Finnish and global paper companies by utilising, e.g. the strategic game theory (Nisi et al 1998,
2001) or internationalisation theories (e.g. Siitonen 2003, Sajasalo 2003) as their main approaches.
This research on the evolution of the company strategies and their motives provide interesting
information on the historical strategic paths for the paper industry’s players, but do not offer good
references for the current future-oriented research.

Instead, the scenario projects for the Finland-based forest cluster carried out by TEKES,
METLA and the University of Joensuu can be considered to possess rather similar premises and
target-setting than the on-going research. In the following therefore, the output of these studies are
presented and discussed in more detail. They contain most of the key elements and topics relevant
for the scenario planning of this industry, and thus can be considered as guiding reference points
for the current research. At this stage, no standing points are taken in evaluating the materialisation

of the proposed scenatrios.
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Starting from the TEKES scenarios, according to Meristé et al (2000), pre-determined
elements for the Finnish forest industry include high production input (e.g. energy, raw materials,
work) costs, competition against substitutes and increasing industry consolidation. Technological
development, ICT and biotechnologies were also determined to have a central role in industry
evolution. In 2000, economic growth was also considered pre-determined. Based on these elements
and core competences of the industry, six industry scenarios up to 2020 were determined and
mirrored against global scenarios by WBCSD (2000). According to these scenarios, the industry can
develop through a technology leap towards a Dream scenario, where a new core competence and
thus a competitive edge can be engendered by renewing the structure and mind-setting of the
industry. The technology leap — based on development - can also lead to a negative scenario called
Others’ Knowledge Is Power, where consumption growth in newspapers, magazine papers and
directories stops and even stagnates, and paper marketing moves to the Internet. Another path to
this scenario goes through changes in recycling and energy policies as well as product
standardisation, which deteriorate the competitive edge of virgin fibre-based production.

The scenario Three Happy Villains is based on a status quo development where three Finnish
forest corporations continue ruling up to 2020. It is taken as pre-determined that there will be no
scarcity of domestic wood or reasonable-priced energy. The forest cluster’s success relies on the
raw material-based competence of these companies. According to the scenario, the structure of the
cluster will remain the same and new players will not exceed 30% by 2010. Globally, the scenario is
based on the world of blocks where the EU, NAFTA, Japan and China, and the Chinese economic
growth also lead the world economy. At the European level, the EU will expand to Eastern
economies and Finland will yield from its well-educated workforce. Improvements are needed in
product branding. The next scenario, We Will Walk Together Forever depicts the paper companies as
competence-based actors who work actively in alliances with other forest cluster operators, develop
new products, and thus manage to renew the structures of the cluster. As a result, the new elements
should exceed 50% already by 2010 compared with traditional papermaking. Instead of strong
blocks, the world becomes multi-polar which contributes economic growth in various areas, e.g. in
Russia and China. Although energy prices increase as well as the scarcity of a competent workforce,
wood supply will be secured in Finland. The individualism-focused Swall Players Network builds on a
skilled workforce and entrepreneurship. Small and networked companies prevail in a new
fragmented, multi-polar world, which emphasises individual choices and preferences. Design know-
how together with efficient logistical solutions is needed. The Finnish government has put

emphasis on the education and networking skills of contributing entrepreneurs and small-sized
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companies. A great challenge is the expected conflict between the old paper giants and new, agile
entrepreneurs. This competition situation can delay the implementation of the scenario. The trigger
for this scenario stipulates that the small- and medium-sized forest companies should reach double
as high a growth as the traditional cluster, i.e. 4%/a by 2005.

Finally, paper companies have a possibility to evolve towards the Green Business scenatio,
which is both a customer- and value-driven alternative future. Environmental values drive
customer choices and green sustainability is appreciated throughout the value chain. The global
world has developed into blocks and the concern about the future is a shared by all. Consequently,
material wealth is expanding to new areas slowly. As well as economic forest-related values,
recreation and related tourism also become serious alternatives to traditional end uses. Long-
distance transportation is prohibited resulting in local production. The positive side effect of this
scenario is the increase of employment - a minimum 1,000 new employees should have been
recruited into the cluster by 2007.

To summarise, the alternative futures for the forest cluster were created in a rather positive
light and their outcomes assessed rather successfully (Merist6 2000, p. 114, Merist6 et al 2000, p. 6).
Only the potential negative technology leap was considered clearly negative for the industry. The
future projections six-seven years later draw a rather different picture for the Finnish forest cluster
and in a scenario study by Hetemiki et al (20006), the development needs of the industry are
underlined. In this research, two scenarios by 2015 are proposed: 1. Development of Current Structures
and 2. Active Change. In the first scenario, the paper industry continues with the current products,
which generate the majority of the company revenues at least until 2015. The strategy of Finnish
paper companies is to focus on increasing production capacity outside Finland, i.e. in Asia, South
America, Russia, East and Central Europe and partly also in Western Europe. As these investments
take most of the attention and resources, the capability to focus on investing in new technology
and business model development is limited. As Hetemiki et al state, the risks related to the change are
emphasised more than the risks related to the current structures. In contrast, the second scenario builds on
risk-taking and active measures to invest in new forest-based products, services and business
models. Current structures are challenged and changed with bold investments in R&D and
technology policy. The new paper industry attracts cross-industrial inputs from the chemical,
energy or communications industries. Further, the demand for biomass increases and pulp mills
evolve towards production facilities of a wide range of products for the chemical and energy

industries. As a summary, the future projections of this study could be characterised rather
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divaricated. In simple terms, the study portrays the best case and worst case scenarios for the Finnish
forest cluster.

Hiyrynen et al (2007) have created four scenarios for globalisation development. In
connection with this globalisation-focused future analysis, Donner-Amnell has evaluated the future
development paths for the Finnish forest-based industry by utilising a Delphi panel of 52 industry
experts. These results depict a rather dismal confidence level for the future development of the
industry. First, a majority (61%) of the panellists consider the set target to double the value of the
current production with new products by 2030 as being impossible or totally impossible (Ibid. p.
184). Further, the investment policy is seen to deteriorate, the availability of the wood resources
become lower, the energy prices will increase and the general measures to improve the cost
efficiency of the value chain will weaken (Ibid. p. 176). Donner-Amnell stresses the importance of
the industry to renew the structures and also finds signs of structural and mental bartiers for this.
Four distinct thinking modes can be distinguished: Current Forest Sector, New Business, Finnish Interest
and Sustainability. The first two outlooks are close peers of the two scenarios by Hetemiki et al
(2006). In the former case, the forest sector will prevail by focusing on efficiency and cooperation;
in the latter, new business models are reached by breaking the old structures. Sustainability, on the
other hand, has similar elements as Green Business by Merist6 et al (2000). In the world of Finnish
Interest, the ultimate uncertainty of global markets increases the competitiveness of the Finnish
forest industry. Societal stability, a skilled workforce and cooperative networks are excellent assets
which keep Finland in the core strategies of the large paper corporations. International operations
are also supported, but the share of it is limited. With regard to globalisation, the real challenge in
all four future outlooks is the stop-go policies meaning basically open business structures in global
trade; however, there is the risk of sudden trade barriers and conflicts related to strategic resources,

e.g. raw materials and energy.

4.2 Evaluating the key megatrends

Only by comprehending the larger patterns and contexts, can the individual events start to make
sense (Naisbitt 1982, p. 2). As large movements, ie. megatrends, truly shape the future
development, they can and should be utilised in arranging the key drivers into a logical order in
future scenatios. Thus, as depicted eatlier, in the SAGES scenario process, the megatrends are
utilised as logics to organise future trends.

Shortly and simply, according to the expert panel of paper industry professionals, the

scarcity of raw materials and the general technological development are the two most important
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megatrends for the future of the paper industry. The anonymous voting revealed a unanimous
result on their superiority, while out of eight possible top positions, the scarcity of raw materials
got four and technological development three. Ecological, health and environment-related issues
coupled with globalisation and the increase of regulation were also considered momentous. Full
megatrend prioritising results are depicted in Figure 23. The main arguments for and against the
prioritised megatrends are reviewed and discussed below in the following sections. If not otherwise
stated, the characterisations of each megatrend are those of the expert panellists, if only further

structured and developed by the author.

Scarcity of raw materials

Technological development

Rising importance of ecology, health and environment
Globalisation

Increase of regulation (bartiers of trade, legislation)
Prosperity and decrease of poverty

Ageing of people

Urbanisation

Commercialisation

Individualisation
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Number of votes

Figure 23. The most important megatrends for the paper industry’s development.

4.2.1 Scarcity of raw materials

Wilenius (2000) lists the consumption of natural resources as one of the six most severe factors
changing the world by 2026. Global scenarios up to 2050 by WBCSD (2000) determine several
threats to the ecosystem’s viability including the shortages of fresh water resources, pressure on
energy resources and the depletion of the world’s tropical forests. In Scandinavia, the pulp and
paper industry has often been worried about the adequacy of forest resources. Melander (1997), for
example, has comprehensively studied the topical issues of the Swedish pulp and paper industry
after the Second World War and underlined how wood shortages, among other production-related

cost pressures, have jeopardised the Swedish pulp- and papermaking since the 1940s. In those days,
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the problems were addressed, e.g. by increasing the cooperation in sales, statistics and even pricing
coordination.

Today, at the beginning of the 21 century, the scarcity of raw materials and natural
resources has elicited a much more global perspective. Climate change is shaping nations, industties
and current practices at all levels. Increasing oil and energy prices have boosted the discussion on
forest-based biomass utilisation for energy end uses, which has again alerted the Scandinavian
paper producers concerning the adequacy of fibre resources. Furthermore, in addition to the
multiple implications of the new ecological awareness, the historical period of global economic
growth, especially in Asia, coupled with the resulting changes in living standards have further
contributed to the supply-demand disturbances in many businesses and raw material markets.

With this versatile background, it was no surprise that scarcity of raw materials emerged as
the most important megatrend for the paper industry. Four out of eight panellists ranked the
scarcity of raw materials as the most prominent future driver for the paper industry and further,
many more also in the commentaries emphasised the special importance of this megatrend. The
argument was rationalised especially by the increasing and ever more versatile demand for wood
fibres and the sufficiency of competitive energy. Thus, the choice was based to the concerns about
the enduring circumstances of the operating environment and securing competitive production
inputs. Severe competition on biomass against biofuels and other energy end uses were considered
topical also in the future. Inside the European Union, environmental legislation and directives, e.g.
on chemicals (REACH), were considered to limit the development of the effective use of raw
materials. Gene technology was mentioned as one possible vehicle to compensate the
disadvantages in tree growth, for example, and the scarcity of fibre will also increase the pressure to
open the markets for this technology in Europe.

In addition to fibre resources, the scarcity of pure water already today has a negative impact
on the development of the Chinese paper industry, and this scatcity is also expected to affect many
decisions globally in the future. Regarding the European industry, the special concern of many
panellists was that the renewable energy source (RES) targets set by the EU will impact the

production costs of local industry.

4.2.2 Technological development

Technological development gained three top positions as the most important megatrend for the
paper industry from the eight expert panellists. Technology and its changes are here defined with a

larger scope and include not only paper industry-related advancements in technology, but also all
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technological progress shaping the global economy, industries and companies. Technological
development has been often mentioned as a key development factor in the scenario literature
globally (e.g. Shell 2003, Wilenius 2006) and also especially for the paper industry (Merist6 et al
2000). The most important technological development areas in the next decades are normally
identified to occur in the fields of information technology, biotechnology, nanotechnology and
energy (Larsen 20006).

Some threats and opportunities relating to this megatrend also emerged in the group
innovation process comments. Printing and publication papers, in particular, will be challenged by
ICT industries, electronic media and other new information technology solutions. Technological
development is seen to contribute mainly to competing industries, while pulp- and papermaking are
anticipated to be bound to the capital-intensive processes. On the other hand, under the possible
future cost pressures and further increasing sustainability demands, the paper industry could
notably benefit from the technological advances in terms of improving energy efficiency, higher
self-sufficiency in raw materials and increased automation. Energy efficiency will play a central role
in the future cost competitiveness of a pulp- and papermaking integrate and in achieving or failing
these goals, technological development will be in a decisive position.

In conclusion, according to the group innovation results, the role of technology could be
seen as twofold: at the same time when the technological development of paper substitutes and
competing communication methods deteriorate the competitiveness of fibre-based solutions,

technological development can also be seen as a substantial opportunity for the industry.

4.2.3 Other megatrends

The group innovation process also produced interesting information on other potential megatrends
impacting the paper industry during the next decade. The rising importance of ecology, health and
environment was considered to be one of the most important drivers changing the working
environment of all industries. The need for product sustainability in the developing countries
received contradicting results. Customer habits are expected to change due to the increasing
awareness of ecological issues.

Another important megatrend - globalisation - is expected to continue. According to the
panellists, this will mean that capacity and consumption will transfer from north to south and from
west to east. Open global economy will make it impossible for the European paper industry to
handle the acute profitability issues inboard, while imported volumes and global pricing influence

the supply-demand dynamics. In addition, global competition will augment a race for scarce
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resources. From this perspective, coupled with social and ecological aspects, some criticism was
delivered on the sustainability of globalisation: the development might stop and veer to the
opposite direction. Implications of this alteration might be increased regulation actions and the
amplification of nationalism.

Decreasing poverty and vice versa increasing prosperity were assessed to have a positive
impact on the paper industry but with the addition that the traditional positive correlation of paper
demand and GDP growth has absconded starting from the late 1990s. Ageing was regarded as an
important megatrend shaping consumer habits, creating potential for new elderly people-friendly
products and possibly supporting the demand growth within the EU. At the same time, especially
in Western countries, ageing will also have challenging implications to the recruitment processes at
mill level as older generations start to retire on a larger scale.

Out of the pre-determined list of ten megatrends, urbanisation, commercialisation and
individualism received the least support and they were not valued as especially important
megatrends from the paper industry’s point of view. All these three megatrends link to the
consumer perspective and driving forces concerning end products. In contrast, the most valued
megatrends include operational precondition-related factors. This prioritisation could be
interpreted in such a way that the expert panel evaluated the key success or threat factors of the
paper industry to mainly relate to production inputs, supply conditions and changes in this
environment, rather than in the success or threat of the demand-based drivers. On the other hand,
many of the high ranked megatrends, such as the technological development and the rising
importance of ecological values, have strong demand-based dimensions, which can have dramatic

implications for the paper industry.

4.3 Identifying the drivers impacting the paper industry

After evaluating the most relevant megatrends, the scenario building process continued with the
identification of drivers and trends impacting the paper industry by 2018 and 2028. The
identification process revealed a total of 176 drivers for the future of the paper industry by 2018
and 36 further drivers by 2028. This list was complemented with 85 pre-selected drivers and after
excluding the overlaps, the panellists assessed a complete list of 217 future drivers according to
their probability, impact (on the industry) and predictability.

Regarding the anticipated impact, the distribution of the identified future paper industry
drivers was emphatically divaricated. As a representative example, out of the 50 drivers ranked as

the 24 most probable were considered, on average, to have a positive impact for the industry, while
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25 were anticipated, on average, to be negative; only one was neutral (see Figure 24). Out of the
total of 217 prioritised drivers in the evaluation process, 111 were found, on average, to be

negative, 96 positive and 10 neutral.

Impact
fe=]

75 8,0 8,5 9,0 9,5 10,0

Probability

Figure 24. Map of the 50 most probable drivers for the paper industry by 2018.

Drivers with the highest negative impact included concerns about the implications of the
competing electronic media and the continuous declining development of printing paper
consumption. Concerns about production cost pressures and the continuous supply-demand
balance also emerged in the results. Among the most positive future opportunities were, e.g. the
potential of fibre-based products in packaging and energy end uses as well as the opportunities
gained through automation. A full listing of the drivers with the highest impact on the paper
industry development by 2018 is given in Table 20. The negative mean value denotes an anticipated
negative impact for the paper industry development, while a driver with positive value is expected
to contribute positively to the industry’s development.

In terms of the probability of the drivers, ecological and technological drivers emerged
among the identified driving forces for the paper industry. This result can be seen parallel with the
prioritisation of the megatrends, where the scarcity of raw materials as well as both technological
development and the rising importance of ecology, health and environment were ranked highest.
The future of the paper industry was anticipated to be driven by the never-ending complex issue of

the scarcity of oil resources and climate change —related value changes which have implications, e.g.
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in the forms of an increasing need for biofuels, various energy saving measures at paper mills,
challenging energy policies and the increasing environmental values of the forests. According to the
scenario process tresults, in the future, the mono-utilisation of forest resources for paper- and
boardmaking will develop towards a broader range of different forest end uses, which already today
play a smaller role: energy, food base, recreation and conservation. These changes in the forest
valuations inflict a challenging stress on the paper industry’s wood supply. The importance of

recycling will further increase and life cycle analyses will become more exalted for the customers.

Table 20. Drivers with highest re-scaled impact for the paper industry by 2018.

Drivers Mean (N) Std
Consumer habits of young generations have impact on demand of printed -2.88 (8) 1.13
media

Uncontrollable changes in currency rates -2.86 (7) 1.35
Competing media will erode the profitability of the paper industry -2.75(8) 1.98
Costs of electronic media and distribution will beat printed media -2.71(7) 0.95
Rapid development of the biorefinery technology 2.63(8) 0.92
Deeper integration to value chain. paper industry becoming more than 2.63(8) 1.06
base material supplier

Fibre-based raw materials can compete well against oil-based products 2.63(8) 0.92
Increasing importance of energy saving and self-sufficiency at mills 2.63(8) 0.74
Food packaging will become more and more important 2.60(5) 1.34
Appreciation of printed media will decrease -2.50(8) 1.31
More comprehensive use of wood raw material will increase mill 2.50(8) 1.07
effectiveness

Increase of transportation and logistics costs -2.50(8) 1.31
Consumers' purchasing power will increase 2.38(8) 1.06
Terrorism and insecurity decreases global growth -2.33(6) 1.63
Pulp and paper mills will start to produce energy in larger scale 2.29(7) 0.95
Raw material price increases need to be transferred to paper prices 2.25(8) 1.98
Printing paper consumption will continue to decline -2.25(8) 2.66
Increase of automation 2.25(8) 1.28

Changes in the technological advances of fibre-based substitutes, such as electronic paper,
and the related changes in the customer habits among the future generations were ranked high to
steer the industry development. Further, concerning the technology-related production input
factors, general trepidation labelled the most likely future by 2018. Capacity adjustments are needed
to remedy the troubling supply-demand balances in certain paper and board grades and energy
costs will increase as well as the expenses for transportation and logistics. Cost competitive fibre
resources will entice future investments and because such resources will be located in different

regions compared with paper and carton consumption — and the increasing number of the paper
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companies’ production facilities — there are signs that the long tradition to capitalise synergies in
joint-production of both pulp and paper at one manufacturing site would be expiring.

Energy policies will also stress paper production in the old continents, especially in Europe,
where RES targets and the emission trade are negatively influencing the future income of the
energy-consuming capital-intensive industries. This will further orientate the investments outside

Europe. The most probable drivers for the paper industry’s development are listed in Table 21.

Table 21. Most probable drivers for the paper industry’s development by 2018.

Drivers Mean (N) Std
Increasing need for biofuels to replace oil 9.38 (8) 0.74
Increase of electronic media 9.38(8) 0.52
Increasing importance of energy - and climate policies 9.00(8) 0.53
Consumer habits of young generations have impact on demand of printed 9.00(8) 0.53
media

Increase of automation 9.00(8) 0.53
Cost cutting needs continue at paper mills 9.00(8) 0.53
Increase of transportation and logistics costs 8.75(8) 1.16
Supply-demand balance needs attention and urgent capacity adjustments 8.63(8) 0.52
Due to raw material scarcity the importance of recycling will increase 8.63(8) 0.74
Increasing importance of energy saving and self-sufficiency at mills 8.63(8) 0.52
Cost competitive fibre raw materials locate in different regions compared 8.50(8) 1.41
with paper or carton consumption

Continuous need to increase the bargaining power of the paper industry 8.5(7) 0.93
Increase of environmental values of the forests 8.50(06) 1.05
Environmental problems of emerging countries will increase (especially 8.50(8) 1.2
China)

Printing paper consumption will continue to decline 8.50(8) 0.93
Energy policies impact investments and their orientation 8.50(8) 0.93

Among the most probable drivers included arguments on decisive actions to improve the
batgaining power against the customers, although it was also pointed out that customer loyalty and
partnership will no longer be driving forces in the future; instead, clients will source their paper
from the most economical supplier. The purchasing power of the final customers was expected to
continue to grow thus increasing the demand for higher-value-added and even luxury products.

Scenario planning emphasises the perceiving of unexpected elements in the future. Thus, in
addition to reviewing the most probable drivers, one should not default events, which are
anticipated to be rather unlikely. Such trends for the paper industry’s development are depicted in
Figure 25. As we can learn, rather many elements, often offering an opportunity for the paper

industry, were anticipated to be less probable compared with the other identified drivers. On the
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other hand, the mean values for their probability were often above the medium, meaning that their
likeliness was considered to be somewhere between moderate (5) and somewhat probable (6). Taking
into the account the participants different valuation practices — despite the attempts to decrease this
bias by utilising verbal delineations — the relative improbability perspective can be regarded as more
important than the actual numerical results. Thus, here we can refer to them as the unlikely fraction
of the drivers summoned in the research sampling.

Africa, which today has a very marginal impact on the global economy and paper business,
was anticipated to remain a minimal player for Scandinavian forest companies. Liberal trade
policies were seen unlikely in the next ten years. Pessimistically, the revolution of new products was
not seen very probable; also, the less capital-intensive minimill concept was not seen as a major
mainstream driver for the industry, although in the steel industry in the early 1990s, this concept

was one of the key technological changes resulting in a more vital and flexible industry.

Forests will become more like an intangible asset

Electronic media will be integrated closely to conventional paper industry
operations

Africa will become a major opportunity for Scandinavian forest companies

Asia will remain technologically dependent on old continents

Technological differences between USA and Europe will decrease

Liberal trade policy will increase in global economy

Minimill concept will become more common within paper industry

Small players will exit the business

Gene technology will be approved globally and it will play a key role in
compensating the fibre growth differences

Fibre-based packaging solutions will revolutionise the profitability

1,0 20 30 40 50 6,0 7,0

Average of probability votes

Figure 25. The most unlikely drivers for the paper industry development by 2018. (The
lower the figure, the more unlikely driver.)

Despite the estimated relative implausibility of these accompanying drivers, they also need
to be addressed in constructing the alternative futures, as they might possess potential for drastic
amendments in the industry. For example, among the less probable trends were, e.g. the Chinese

paper companies’ and investors’ establishment to Western paper markets, South America’s
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protectionism to use their raw materials inside the continent and the larger-scale interest from oil
companies for forest resources with the intention to using them as a sustainable source for
biofuels. Any of these arguments can dramatically turn the development of the industry.

In addition to the prioritisation according to the probability, the identified trends and drivers
were asked to be ranked according to the difficulty to predict the development of the particular
trend. Such drivers can be regarded as wild cards, which together with the currently unlike but
potential drivers can profoundly divert the development paths of the industry. Wild card drivers are
listed in Figure 26. For instance, according to the results, uncertainty with the implications of gene
technology development, severe international crises, protectionism and cultural diffusion conflicts

can alter the world and the paper industry’s business environment dramatically.

Changes in currency rates

Gene technology will be approved globally and it will play a key role in
compensating the fibre growth differences

Forests will become more like an intangible asset

Scarcity of raw materials will lead to dramatic raw material supplier consolidation
just like in steel industry

Russian trade will open globally

Impact of international crises to global economy (e.g. USA & Iraq)

Cultural diffusion and its implications

Possible increase of protectionism (in recession)

Chinese relations inside Asia (e.g. Tibet, Taiwan)

Possible deeper vertical integration and exit of entire actors from value chain

‘ ‘
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Average of predictability votes

Figure 26. Wild card drivers for the paper industry’s development by 2018.

Changes in the industry structure, especially in terms of supplier consolidation and vertical
integration, are difficult to predict and their impact on industry unforeseeable. Further,
development of emerging economies, e.g. the Russian and Chinese markets, future of their
democracy processes and resulting relations between the superpowers and rest of the world are
important patterns, offering both opportunities and threats for the paper industry.

The paper industry’s future drivers were also evaluated with a longer perspective of 20 years.

In this process, 36 future drivers were identified. Many of the arguments could be regarded as a
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direct continuation to the earlier identified drivers. For example, by 2028 the paper and pulp
industry in Scandinavia was anticipated to totally transform towards energy production as oil-based
materials have dramatically decreased. These results were later utilised in the creation of the causal

chains of events for the scenarios.

4.4 Key determinants for foreign direct investments

In order to understand the future investment logics in a better way, the pre-determined listing of 50
paper industry-related investment determinants (Appendix 4) was collated from the literature and
prioritised by group judgment.

According to the results, as given in Table 22, the future investments in the paper industry
are expected to be strongly motivated by the location factors of the host country.

Table 22. Key determinants for foreign direct investments within paper industry. OLI and
investment type assessments made by author, adapted from Dunning (1993).

Key foreign direct investment determinants for Mean (N) Std OLI Type
paper industry

Exploiting low cost of raw materials, energy and water 9.63 (8) 0.74 L NRS
Good availability and reasonable costs of energy 8.63 (8) 0.52 L NRS
Low costs of production for large volumes 8.5 (8) 1.31 O ES
Exploiting low transportation / logistics costs 8.38 (8) 0.74 L ES
Good availability of raw materials 8.25 (8) 0.89 L NRS
Political stability in the host country 8.13 (8) 0.99 L MS
Availability and sufficient quality of workforce 8.0 (8) 1.07 L SAS
Need to manufacture close to the customers 8.0 (8) 0.76 I ES
Large size of host market and growing demand there

(potential growth) 8.0 (8 1.31 L MS
Integration to earlier investments 8.0 (8 1.2 O ES
Need to operate and control the strategic resources

internally (know-how, image) 7.88 (8) 0.83 1 SAS
Currently high transportation / logistics costs 7.88 (8) 0.64 I ES
Easening the access to the market 7.75 (8) 1.28 O MS
Exploiting low labour costs 7.63 (8) 1.3 L ES
Acquiring technological and innovative capabilities 7.5 (8) 2.07 O SAS
Producing products to a large market next to the host

country 7.38 (8) 0.74 L T&D
Access to reliable suppliers 7.38 (8) 0.52 L T&D
Desire to avoid currency fluctuations 7.38 (8) 1.19 1 ES
Tax reduction incentives in host market 7.25 (8) 0.71 L MS
Need to secure the good quality of the products 7.13 (8) 1.73 1 SAS

Notes: OLI representing ownership (O), location (L) and internalisation (I) factors, NRS = natural resource seeking, ES =
efficiency seeking, MS = market secking, SAS = strategic asset seeking and T&D = trade and distribution seeking
investments
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Further, within the location-related factors, the natural resource secking investment
determinants seemed to emerge, which underlines the capital- and resource-intensive nature of the
paper industry. Exploiting the competitive costs of raw materials, energy and water were ranked as
the most important decision-making motives for an investment.

Efficiency-seeking investments followed as the next important investment type and reducing
transportation / logistics costs, the need to manufacture products close to the customer and
general economies of scale production benefits were also ranked high in the listing. Transportation
costs in the form of a push factor were regarded as a moderately important driver for the paper
industry investments. The Pu// factor-based market seeking investments powered by, e.g. the large
size of the host market, or lowering the access to an interesting market, were considered important
factors, but were ranked only after resource- and efficiency-based motivations. Surprisingly,
strategic asset seeking investments including the availability of a competent and sufficient quality
workforce, securing supetior product quality and acquiring technological and innovative capabilities
received rather moderate scores, There were a high number of strong arguments for the

importance of skilled talent and further specialisation in the future driver identification.

4.5 Building scenario paths based on group innovation

After the SAGES scenario process had yielded the most prominent development factors, i.e.
megatrends for the paper industry and the industry’s future drivers had been identified and
prioritised, the 2 x 2 scenatio matrix was produced. A total of 112 selected drivers were evaluated
against the top megatrends and, as a result, the initial scenario clusters emerged. These clusters,
presented according to their re-scaled impact (max +5, min -5) and probability in Figure 27, served
as the basis for the scenarios. The clusters were supplemented by the results of the final group
innovation phase, where concrete events were identified based on the tentative clusters to be added

into the final scenario chains together with the eatlier identified longer prospect (2028) events.

4.5.1 Overview of the scenarios

Out of the 2x2 scenario matrix, three scenario clusters could be accepted as base for plausible
initial scenarios. The drivers in scenario cluster 1 were considered to develop in a parallel way
against both the increasing scarcity of raw materials (megatrend 1 = MT1) and the technological
development (megatrend 2 = MT2). The related average indexes against MT1 and MT2 were

recorded to be 0.61 and 0.87. A megatrend index is defined here as the average of the evaluations,
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which phase V yielded in the group innovation session. The negative index indicates opposing
development between the megatrend and the drivers in the scenario cluster, and the positive index
parallel development, respectively. The trends in scenario cluster 2 were assessed to have parallel
petformance only against MT1 (0.36), and opposing development against MT2 (-0.43). In turn,
cluster 3 drivers had a negative -0.32 index against M'T'1, while against MT2 they reached a strong
positive index of 1.00. Failed scenario cluster number 4 elements were anticipated to have

dissimilar development against both MT1 (-0.19) and MT2 (-0.43).
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Figure 27. Scenario clusters (SC1-SC4) according to the deductive 2x2 scenatio matrix.

As discussed earlier, despite the inconsistent statements of scenario scholars on the
probability features of the scenarios, this research states that the scenarios do not need to be
probable in order to accept the scenarios as plausible; however, their reciprocal likeliness needs to
be rather equal, just as, e.g. Schnaars and Ziamou (2001) have argued. In order words, the average
probability of the scenarios should be somewhat similar. Thus, cluster number 4 was disqualified
due to the much lower probability compared with other scenarios and also due to the notably
smaller driver population. The average probability of the events in the scenario cluster 4 was only
0.60 in a population of only 5 drivers, while scenatrio cluster 1 drivers possessed, on average, a
probability of 0.75 with the highest population of 73 drivers. Scenario clusters 2 and 3 had
probabilities of 0.70 and 0.77 with populations of 17 and 19 drivers, respectively. The average

impact of the drivers in scenario cluster 1 was positive (0.89), while the other two scenatios 2 and 3
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recorded negative average impacts of -1.70 and -1.22. These results also provided some tentative

indication about the nature of the outcome of each scenario. Table 23 summarises the key

characteristics of the developed scenario clusters.

Table 23. Characteristics of the paper industry scenario clusters. (The population in the
table only includes the identified and prioritised drivers, not other events or 2028 drivers.)

Scenario cluster Population Average  Average Average Average
probability impact MTlindex  MT2 index
Scenario cluster 1 73 0.75 0.89 0.01 0.87
Scenario cluster 2 17 0.70 -1.70 0.36 -0.43
Scenario cluster 3 19 0.77 -1.22 -0.32 1.00
Scenario cluster 4 5 0.60 -0.85 -0.19 -0.43

Regarding the scenario contents, the basic themes in all scenarios seemed to be built on the

two mainstream megatrends, which were selected to serve as the axes in the scenario matrix. The

importance and implications of ecological values, technological innovations or lack of them,

industry structure changes and developments in the global economy could be found from all

emerged scenarios. The anticipated outcome was also that the two-folded future outlook of the

industry, which could be seen already in the eatly analyses of the full mass of identified drivers, was

also mirrored clearly in the initial scenario clusters resulting in one rather positive and two negative

alternative futures. Scenario 1 can be regarded as a scenario with a positive end state with some

reservations, while scenarios 2 and 3 anticipate different crises for the paper industry within the

next ten years. The created alternative futures can be summarised as follows:

1.

I Will Survive. This scenario has its leading themes in the dramatic implications of the
growing ecological values following the open-minded riposte by the paper industry,
energy and production efficiency improvements in the papermaking process, heavy
industry restructuring measures and new radical innovations especially in the packaging
industry. The paper industry manages to beat the challenges and the industry actively
addresses the alterations in the changing business environment. The industry takes the
initiative in innovations and transforms itself towards value-added bio-chemical
products. Due to the fierce cost competition and resulting priorities in the investment
policies, bulk paper and board products eventually drift to Asia; the producers on the
old continents, however, succeed in replacing the lost markets with the next generation
fibre-based products.

New World — Old Paper. This scenario is fundamentally based on the same driving

forces as scenario 1: the emergence of ecological values, industry restructuring, cost
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pressures in various production inputs and a troubled attitude towards the level of new
innovations and R&D inputs. In addition, global market implications and changes in
the industry’s structure have a major influence on the development. The outcome is
that the conservative thinking prevails over the forces of industry renewal and the paper
industry hesitates to invest in new technologies. Few fibre-based innovations reach the
commercial phase and substituting materials increase their market share. Raw material
scarcity, an extraordinary demand for wood and soating energy prices result in a severe
cost crisis. Investments and the long-term structural development of facilities are
neglected, which results in a slow technological death of the paper industry in the
traditional papermaking continents of North America and Western Europe.

3. Who Needs Paper? In this scenario the technological development outside the paper
industry is developing faster than the industry can respond. The key driver for the
industry’s development is the electronic media which, supported by the young
generation’s new values (e.g. recycling, individualism, fast communication), shape the
customer habits and challenge the printed media. The paper industry faces a consumer
habit-based crisis, when the world and people’s lives move to web or portable digital
applications. Paper becomes an obsolete passé form to communicate and the
consumption of printing papers drops sharply. Recycling and ecological values drive the
world while fibre-based solutions gain more share from oil-based products. This opens
up new opportunities for the packaging industry, which develops its products towards
hybrid structures and functional properties. However, such new products have only

marginal impact on the companies’ revenues by 2018.

In the following, the alternative futures and final scenario narratives are presented in detail
together with the summaries of their key issues and signposts for the future. The SWOT analyses,
presented for the created alternative futures, are not meant to be exhaustive; instead, they focus on

the key characteristics of each projected future.

4.5.2 Scenario 1 -7 Will Survive

The I Will Survive scenario’s key words are innovativeness, operational adjustments, renewal and
change. In the middle of the overwhelming megatrends of ecological thinking and the scarcity of
critical raw material inputs, the industry takes the initiative to respond and, with risky investments

in new technology, manages to survive and renew the old non-profitable product base towards
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higher value-added products. The key strengths, weaknesses, threats and opportunities for the
PESTE environment and the paper industry in this alternative future are presented in Figure 28.
The increasing importance of ecological values drives the world on many levels: political
decision-making, economic choices, technological development of mother earth-friendly solutions
and eventually the public acceptance of products and customer habits. Key implications for the
paper industry include the vigorous push for developing next generation biofuels and fierce
competition for wood fibre resources. As a result, paper companies take an active role in the
biorefinery technology development and by 2018 there are significant ethanol & entzyme

biorefinery units operating in Europe. Governments provide notable support for this development.

Strengths

PESTE environment:

* Economic growth continues

* Ecological choices favour paper

* Successful lobbying on nuclear power

Paper industry:

* Innovative industry

* After restructuring healthy industry structure
* Efficient production processes

Weaknesses

PESTE environment:

* Scarcity of energy and wood added with
climate change legislation increase costs

Paper industry:

* Restructuring painful, not all companies
survive

* Majority of investments drains to Asia

Opportunities

PESTE environment:

* Continuous need to reduce oil consumption
* Individualism

* Scarcity of food and water requiring new
innovations

Paper industry:

* Biorefinery technology development

* New packaging innovations, nanotechnology

Threats

PESTE environment:

* Non-stable oil price development (impacting
innovations and investments)

* Possible global economy disturbances

Paper industry:

* Legislation delaying industry consolidation
* Substitutes leading the innovations and
setting industry standards

Figure 28. SWOT analysis for the 1 Will Survive — scenario.

The biofuel boom proves to be a sustainable business, since as one of the leading
assumptions in I Wil Survive - the instability of the oil markets - is seen to prevail and the oil price
development is seen according to the high or reference price projections by the U.S. Energy
Information Administration (Figure 29). This development towards permanently over USD 100
crude oil prices together with the continuing climate change debate increases the attraction to
develop and invest in biofuels. Within the European Union further driver evoking interest on
biofuels is the emissions trade, which expands heavily during the horizon period and continues
creating notable benefits for biofuels against fossil-based fuels. This policy-based system thus

improves the profitability of the wood-based biofuel business also in Northern European premises.
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Furthermore, binding commitments of the EU to replace an increasing amount of gasoline
and oil with biofuels contribute to the favourable development of biofuels throughout the second
decade of the 21t century and, despite the vociferous critics and lobbying, the EU does not
abandon the biofuel targets. According to the European Renewable Energy Council (2007),
biofuel’s share of total transportation fuel and oil demand are projected to be up to 12% by 2020.
The notable increase is needed in the forthcoming years since, e.g. in 2004; biofuel’s share has been
only 0.72%.

Along with biofuels, food prices continue to soar as long as plant-derived sources represent
one mainstay for biofuel production. The controversial relationship between the rocketing food
price development and the utilisation of food plants for biodiesel and ethanol production,
especially in the US, is finally admitted and addressed at beginning of the second decade of the 21+
century. Finally, after discussion on the sustainability of plant-derived bioenergy, food prevails over

energy as an end use and consequently, forests become the main source for green fuel energy.
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Figure 29. Oil price historical development and projections 2000-2030 (U.S. Energy
Information Administration 2009).

Direct implications of the biofuel development to the paper industry are the cost pressures
in many production inputs: fibre raw material, energy and transportation. This results in heavy

investments in mill energy and production process efficiencies, eatlier mentioned R&D efforts and
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investments in new biorefinery technologies and further, especially in the old papermaking
continents, lobbying to secute the low cost energy i.e. increasing the production capacity of nuclear
power.

Water management of the mills is improved, the final breakthrough in ‘closed circuits’ can
be achieved in the papermaking process and cost pressures can be kept reasonable. New
technologies are developed and already by 2018 advancements are achieved, e.g. in terms of
RFIDs, which become economically feasible and nanotechnology, which reaches the
demonstration phase by 2018. Due to the continued world population growth and consequently,
the absolute craving to pack and store food material in a better way, the packaging industry will
profit. Together with the tendency away from oil-based materials, fibre-based packages with further
developed barrier and smart products come out ahead in the competition. The industry’s structure
undergoes many alterations by 2018 including intra- and inter-continental consolidation followed
by capacity restructuring and reducing overcapacity. Painful actions to adjust the supply-demand
balance are successful and the survivors have a healthier cost basis, enough critical mass and
efficient operations, although small family-owned private players continue to disturb market
pricing. Restructuring is supported with investments in cost-efficient new production facilities
enjoying the benefits of economies of scale. The incessant rising of Asian paper and board
production in recent decades cannot be stopped and by 2018 Asia will produce over 50% of all
paper products globally. Location factors will dominate investment motives and the majority of
new investments will drift to Asia. Eastern Europe manages to increase its production due to
economic growth and South America attracts pulp mill investments thanks to low cost and fast-
growing fibre resources. Investment prospects up to 2020 by Jaakko Poyry, presented in Figure 30,
are very much in line with the I W7/ Survive — future.

Despite the irresistible trend of moving investments and production of bulkier products
closer to growing markets and cost-competitive natural resources, the old papermaking continents
manage to maintain their competitiveness in the higher-value-added products, and simultaneously
create new businesses especially in the chemical and energy industries. The latter survival element is

supported by cross-industrial M&As between paper, oil and chemical companies.
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Figure 30. Paper and board investment growth prospects in 2004-2020 (Suhonen 2006).

The key drivers and causal scenatio paths for the paper industry are illustrated as a concept
map in Figure 31. The map also includes the I Wi/ Survive scenario’s projections up to 2028. By
this, Scandinavian pulp mills have moved fully to produce various biodiesel, ethanol, xylitol and
special enzymes. Traditional pulp serves only as a by-product in the process. Small- and medium-
sized pulp mill integrates, < 1 million t/a capacity, have almost absconded and pulpmaking facilities
are located near inexpensive fibre resources, mainly in South America, South East Asia and Russia.
The number of paper mills has decreased and the average size of the production units has doubled.
Automation has notably decreased the workforce and the yield of the processes have enhanced.
Further, by 2028, after the years of diverging globalisation development, the pulp industry’s
structure has become very consolidated and global, while papermaking has remained a local
business with many strong local players. Capacity-wise, the world leaders in papermaking are
located in Brazil, China and Russia; however, in higher-value added products North American and
European leaders also have strong positions in the market. The RFID business has exploded and
become an industrial standard. Nanotechnology makes the final breakthrough in replacing carbon

steel in the component industry by reaching the commercial phase.
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Figure 31. Concept map of the 1 Will Survive - scenario for the paper industry.
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In order to evaluate the probable development of the I Wil Survive — scenatio, certain
leading indicators need to be determined and quantified together with their materialisation
estimates. These signposts are listed in Table 24 and they include, e.g. the paper industry’s R&D
expenditure level, consolidation development, oil price projections and the cross-industrial mergers
between paper, chemical and oil companies.

The materialisation of this scenatio requires significant R&D investments — either by paper
industry itself or other industries — and the R&D expenditure should at least be doubled to a level
of 1.5-2.0% by 2013. As a starting point, the average Finnish and Swedish paper industries’ R&D
expenditure in 2008-2013 can be considered as one major signpost. Industry consolidation should
occur, and by 2018, the concentration rate of the largest five paper producers should rise from the
current level of 14% to over 30% globally. The price of oil should follow the high price projections
and the average of the first five years should be above USD 80 /barrel. Regarding the biofuel
business, the EU policy on biofuel targets should not change and the governments continue aiding
biomass-based against oil-based solutions. This attracts new players to the market and cross-
industrial mergers between the paper, chemical and oil industries occur at the latest by 2013.
Finally, the industry’s structure continues to develop towards higher economies of scale and
especially pulp mill sizes become larger. By 2018, the capacity share of > 500,000 tons/a sized pulp
mills increases from the current 60% up to 80% in the world.

Table 24. Signposts, their quantification and expected materialisation for the I Will Survive
— scenario.

Signposts for 1 Will Survive Quantification Expected materialisation
2013 2018 2028

Paper industry’s R&D expenditure ~ 2008-2013 average: 1.5-2.0%

increases to a new level from revenue (FIN, SWE)
Notable industry consolidation and By 2018: CR5 over 30%
restructuring (GLOBALLY)
Oll price follows high price 2008-2013 average: > 80
projections USD/bll (GLOBALLY)

At least two large (> 1 billion
Cross-industrial mergers inside EUR) mergers by 2013
paper, chemical and oil industries (GLOBALLY)

No target changes by 2013

EU biofuel targets remain (EU)

By 2018: Capacity share of >
500 000 t/a BHKP pulp mills
Average pulp mill size increases over 80% (GLOBALLY)
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4.5.3 Scenario 2 — New World — Old Paper

In contrast with scenatio 1, the New World — Old Paper — scenatio can be characterised with the
words: stagnation, conservative thinking, hesitation to change and eventual cost crisis. The paper
industry cannot rise to the challenge of increasing cost pressures especially in energy and fibre raw
materials, omit the all-important investments in new technology and innovations and cannot
contrive to correct the imbalances in the industry structure. The New World — Old Paper’s strengths,
weaknesses, threats and opportunities are summarised in Figure 32.

Deep valuation changes shake the paper industry when ecological choices drive general
public and political decision-making resulting in new legislation and subventions distorting
competition. End uses other than industrial forest uses such as recreation, conservation, energy and
food emerge and as in the I Wi/l Survive — scenario, due to the lack of wood for papermaking, fibre
costs increase substantially. Europe possesses only a small share of the global wood resources
which, combined with the scarcity of wood, drives the European paper industry to invest closer to

the available forests or plantations outside the continent.

Strengths Weaknesses

PESTE environment: PESTE environment:

* Ecological values important * Environmental legislations and subventions
distort competition

Paper industry: * Economic growth disturbed by international

* Fibre-based solutions in general promoted crises and protectionism

* Knowledge in energy issues Paper industry:

* Industry consolidation insufficient
* Hesitation to innovate and invest
* Young generations lose interest in the paper

industry

Opportunities Threats

PESTE environment: PESTE environment:

* Slow economic growth might reduce prices in | * Development not environmentally stable, e.g.

energy and transportation Chinese environmental issues become a crisis
Paper industry:

Paper industry: * Cost crisis due to high pressure on

* Image as an innovative green industry production input prices

through e.g. biofuel technology development * All investments and R&D to Asia

Figure 32. SWOT analysis for the New World - Old Paper - scenario.

Global climate change liabilities especially influence the European capital-intensive industry,
since the US, Russia and many focal emerging economies such as India and China protect their

own industries and do not recognize the treaty. Unfair energy prices amplify the trend to drain
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paper industry investments outside Europe. In addition to the multiple cost pressures, the market
pull from Asia, India and Russia and steer production closer to the end use markets and away from
the old continents. This is inline with, e.g. Péyry’s estimates dating back to 2006 (Suhonen 2000),
when it was stipulated that China alone would represent, on average, 39% of incremental paper and
board demand by 2020. This share could be even higher (over 45%) for cartonboards. India would
follow, especially in commodities, and represent over 20% of the incremental demand growth in
newsprint. According to Péyry, China, India and Russian Federation alone would cover over 50%
of the demand growth for this time period.

In the New World — Old Paper — scenario, however, global recession rooted in the
international crises in the Middle East or other focal oil manufacturing areas retards investment
activities, but does not change the trend. The expectations on oil price development are two-fold in
this alternative future. On the other hand, the global economy faces a serious downturn at the latest
by 2013, which impacts negatively on the industry’s investment activities, but posizively on oil prices,
i.e. the recession reduces oil demand and supports the low price projection. However, due to the
increasing trend of cultural confusion, rising religious fundamentalism and resulting conflicts
especially in the areas of notable oil reserves, the probability of serious crises in these critical areas
in regular cycles is high. Figure 33 summarises the fundamental dilemma regarding the oil industry:

many of the largest proved oil reserves are located in countries with high instability.
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Figure 33. Proved oil reserves vs. country stability index (BP Statistical Review 2008, The
Fund for Peace 2007).
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Risks related to the oil manufacturers together with the absolute oil scarcity and the
ambivalence of finding new oil reserves keeps the oil price on the high or reference track according
to the earlier presented Figure 29 in the New World — Old Paper - scenario. Following the drop in
general investment activity, but also the long tradition of conservative thinking and the hesitation
to change, the paper industry drifts into a vicious circle of a lack of future vision, inadequate
expenditures for research and development and resulting in a throwback to the dark image of a
polluting and stagnating industry. The paper industry’s R&D expenditure has traditionally been low
compared with, e.g. ICT industries. In Finland, for example, the largest paper companies invested
some 0.4-0.7% in R&D compared with their total revenues in 2007. Commensurate figures for
paper- and pulpmaking machinery suppliers, such as Metso and Andritz, were 3-4 times higher at
1.9% and 1.7%, respectively (FFIF, 2008). Although Finnish paper companies have slightly
increased their R&D expenditure in recent years, the total number of R&D-dedicated personnel
has been in constant decline as can be seen from Table 25. New World — Old Paper anticipates that
this trend, strongly linked with the general restructuring and cost cuttings within the industry, will
continue throughout 2010s and radical new R&D inputs will not be seen before 2018. In order to
avoid this path, R&D expenditure should be increased to a higher level of 2-3%. The scenario
expects that the average R&D input remains between 0.5-1% by 2018.

Table 25. R&D personnel in Finnish industries in 2006-2008 (Confederation of Finnish
Industries 2008).

R&D personnel in Finnish industries 2006 2007 2008 Change  Change
06-07, %  07-08, %
Forest industry 1540 1460 1420 -5.2 -2.7
Chemical industry 3750 3710 3720 -1.1 0.3
Technology industries (e.g. ICT and metal) 31320 42100 40000 344 -5
Others 1680 1790 1800 6.5 0.6

Positive messages of fibre-based green products supporting the rise of ecological values are
not enough to attract young talent to the industry and there are not enough competent human
resources or brains to renew the product portfolio. Substituting materials gain more market share
and notable paper-related innovations are made by suppliers and customers, under their premises
and provisions. Similar to the young generation, investors lose interest in the paper industry after
the industry’s structure changes do not result in sustainable competitiveness and profitability. Cost
cuttings and postponements of necessary investments result in an irreversible technology gap in
favour of Asia and, already by 2018, a significant part of the paper industry has disappeared from

the old continents of North America and Western Europe. While hesitating with new innovations
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and investments, the initiative in bioenergy development is taken by the oil and chemical industries,
which also benefit the most from the boom of this new future business.

The concept map in Figure 34 depicts the causal paths of the New World — Old Paper scenario
and also presents the projection up to 2028, which results in a disconsolate picture of the Western
European and North American paper industry. By this time, the latest greenfield machines are
reaching 15-20 years old and, followed by the shift of the most significant greenfield investments,
the latest knowledge and innovations have been lost either to substitutes, global suppliers or Asian
producers. Further, in 2028, several political conflicts around the globe increase the uncertainty of
the business and, in addition to the acute scarcity of oil, pure water is causing crises. Only the
recycling-based local paper and packaging businesses are remain in Europe. Further, due to the lack
of potential student candidates and move of the centre of gravity into Asia, the majority of
academic education and research in the fields of pulp- and papermaking have ceased in Europe.
The key signposts to predict the New World — Old Paper — scenatio are partly similar to those in
scenario 1 largely due to the same driver base. A full listing of signposts is illustrated in Table 26.

Table 26. Signposts, their quantification and expected materialisation for New World - Old
Paper— scenario.

Signposts for New World — Old Quantification Expected materialisation
Paper

2013 2018 2028
Paper industry companies R&D 2008-2013 average: 0.5-1.0%
expenditure remains stable or from revenue (FIN, SWE)
decrease

Status quo = By 2018: CR5
Industry consolidation remain low under 15% (GLOBALLY)

Global economic growth especially 2008-2013 average: GDP

in U.S. and Europe (EU) stagnates growth < 1% (US, EU)
Number of first choice students to 2008-2013 average: ratio of
universities’ forest products’ first choice students and
technology departments drop approved < 0.5 (FIN)
permanently

By 2013: No new strategic
No new larger-scale investment >200 MEUR investments
announcements to Scandinavia (FIN, SWE)

Also regarding this alternative future, the key signposts include the paper companies R&D
expenditure development, industry consolidation projections and, in addition, the number of first

choice students to universities” paper technology departments.
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In contrast to the I Will Survive — scenario, R&D investments will remain stable or decrease,
and no significant policy changes are seen by 2013. Industry consolidation will remain low and the
concentration rate of the globally five largest paper companies will still be under 15% by 2018.
Global economic growth, especially in the U.S. and Western Europe, stagnates and remains under
2% throughout the horizon period. At the same time, there are no new investments in Western
Europe, while the new technology drifts to Asia and the emerging markets. The trigger for this
development is the number of new strategic - i.e. over EUR 200 million - investments in Finland
and Sweden. Finally, as a measure of the attractiveness of the paper industry in terms of young
talent and the most skilled students, the evolvement of this scenario can be monitored by following
the ratio of first choice students, i.e. those students who ate seriously intetested in the forest
products’ technology, and the total number of approved students. The desired level should be at
least 1.0, i.e. one motivated student candidate per study vacancy, but if this scenario starts to

materialise, this ratio can drop permanently to be under 0.5.
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Figure 34. Concept map of the New World — Old Paper— scenario.
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4.5.4 Scenario 3 — Who Needs Paper?

While future projections in scenarios 1 & 2 have focused strongly on alterations in the cost base
and production environment, the Who Needs Paper? — scenario is based on consumer- and product
expectation-based elements, fuelled by rising ecological values and new customer habits of young
generations. The key words for this alternative future include electronic media, technology change,
recycling and innovative packages. A SWOT analysis (Figure 35) presents the key strengths,
weaknesses, threats and opportunities.

According to Hetemiki (1999), there are four elements determining the interactions between
conventional printed media and the development of IT technology: limits to receive information,
consumer habits, environmental values and economical reasons. Who Needs Paper? anticipates that
all these bottlenecks for digital paper substitutes develop positively by 2018, mainly thanks to the
new values and capacities of young generations. Teenagers of the 1990s and the early decades of
the 21 century have gained a low threshold acquiring new, sophisticated digital appliances and they
are accustomed to utilising internet in their everyday activity at all levels: work, social life, shopping
and personal communication. The e-commerce-friendly qualities of new generations improve their
ability to use new e-commerce solutions in receiving information. Further, their preferences
support portable on-line communication methods, which they consider also more pro-
environmental. The fourth criterion, economy of the electronic media against printed solutions, is
fulfilled through technological breakthroughs, which intensifies the continuous downward trend of
printing papers and leads to the dramatic reduction of newsprint and publication paper

consumption in North America and Europe by 2018.

Strengths Weaknesses
PESTE environment: PESTE environment:
* Prosperity and individualism increases * Young generation’s consumer habits impact
* Ecological values emerge in a negative way
Paper industry: Paper industry:
* New packaging innovations * Printed media loses business, implications
* Biofuel technology development especially on publication and office papers
* Price pressure due to cheaper e-ecommerce
Opportunities Threats
PESTE environment: PESTE environment:
* Slow economic growth might reduce prices | * Increase of insecurity, less communality
in energy and transportation Paper industry:
Paper industry: * Old fashioned image
* Nanotechnology, RFID development * Newspaper business can disappear,
* Digital printing-related opportunities implications also on some book and SC grades

Figure 35. SWOT analysis for the Who Needs Paper? - scenatio.
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The most drastic changes occur with standard qualities of newsprint, book paper and SC
grades, of which newsprint consumption in the US, in particular, has been declining already since
the end of 1980s (e.g. Soirinsuo and Hetemidki 2008, Hetemidki 2008). The U.S. newsprint
consumption was over 12 million metric tons still in 1990 and only 8.6 million metric tons in 2006
(RISI 2008). Traditionally, the printing and writing paper grades have been stipulated to be
correlated with GDP growth (see e.g. Haarla 2000); however, in the Who Needs Paper? — scenario,
this link will be lost forever and, despite the economic growth, paper consumption will stagnate.

The transformation towards digital solutions is also contributed to by steady economic
growth and cultural preferences where, in both perspectives, the Asian consumers play an
important role. Asian consumers are mote accustomed to reading news, messages or books from
low-diameter portable devices, and strong consumption and economic growth in Asia supports the
change of industrial standards. Economic growth in emerging markets, especially in Asia, also
supports the conventional paper industry and the consumption of higher-value-added printing and
writing papers; packaging boards also develop steadily. Further, in the Who Needs Paper? — scenario,
despite the negative prospects on certain newsprint and publication paper grades, the increase of e-
commerce will also have positive impacts on the paper industry. Ecological values emerge resulting
in an emphasis on recycling and renewable materials. This creates market potential for the paper
industry, while carbon footprint, recycling and compostability arguments bring the industry
forward. In particular, fibre-based packaging solutions thrive. Prosperity and individualism
megatrends contribute the positive development of the packaging sector, while by 2018, living
standards have improved so much that consumers are willing to spend more money on luxurious
and value-added products. Single households are more common, which increases individual
packaging and smaller batch sizes. The paper industry is active in new innovations; in 2018,
however, new products in the fields of smart packaging or security have only a marginal impact on
the paper companies’ revenues.

Due to the scarcity of oil resources and the global economic growth, Who Needs Paper? is
also based on an assumption that oil prices will develop according to the high or reference pricing
(Figure 29). This development and the rising ecological values contribute the emergence of biofuels
as one new business for the European pulp and paper producers. Compared with scenatio 1,
however, the industry is not equally dependent on the technology jump to new biofuel technologies
thanks to well-developing packaging and high-value-added paper grades and, by 2018, biofuels still
have a supporting role in the product portfolio. Possible local wood fibre scarcities can be

compensated, e.g. with efficient production processes. According to the projections up to 2028 (see
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Figure 37), in the future of Who Needs Paper?, major newspaper titles cease to be available in printed
form. Signs of this development were witnessed earlier. Newsprint and many book paper
production facilities in North America and Europe are either converted to other, higher-value-
added grades or production is downsized to the minimill concept level with purely local raw
material procurement and distribution. Paper consumption in offices will also decrease, which has
negative implications especially on uncoated woodfree paper grades.

Between 2018 and 2028, the final revolution towards biofuel production has occurred in
pulp mills and paper companies. The old continents, in particular, build their production on two
mainstays: energy and packaging. Special paper grades are produced mainly for local markets.
Regarding the new innovations, for example nanotechnology, reaches the demo phase and the first
applications for mobile phones are tested commercially with success. Packaging innovations have
also started to generate revenue for the paper companies.

The number one signpost guiding the paper industry towards Who Needs Paper? is the public
activity in broadband internet subscriptions as shown in Figure 36. Development of this key
measure has been extremely rapid during the 2000s and as, this progress continues, materialisation
of the Who Needs Paper? — scenario is more than evident. As the majority (>50%) and later even 2/3

of the population have easy access to internet, the implications for the printed media are dramatic.
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Figure 36. Broadband internet subscriptions per 100 inhabitants in selected OECD
countries 2003-2007 (Statistics Finland 2008).
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Figure 37. Concept map of the Who Needs Paper?— scenatrio.
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All signposts for this alternative future are presented in Table 27 and include the increase of
single households boosted by the individualism megatrend. In addition, Internet sales will expand
and, already by 2013, over 65% of Finns will be buying from internet - twice the number today.
Another significant signal for this scenario is the development of printed media advertising and the
newspapers’ share of the total advertising, in particular. If the Who Needs Paper? — scenario
advances, this share can be under 15% by 2018. Connected to this indicator, another trigger related
to the decrease of the printed media includes monitoring the circulation levels of the five largest
newspaper and magazine titles in the U.S. and Europe. In order to follow-up the alterations in the
office-related paper grades, the popularity of the electronic invoice (e-invoice) should be
monitored. If the scenario will materialise, the e-invoice will become the sole option for bank-,
credit card- and insurance — related invoicing in Finland and Sweden by 2018.

Table 27. Signposts, their quantification and expected materialisation for the Who Needs
Paper?— scenario.

Signposts for Who Needs Paper? Quantification Expected materialisation

2013 2018 2028

Number of broadband internet
subscriptions per 100 inhabitants
increases notably

By 2013: >35% (OECD)
By 2018: >50% (OECD)

Internet sales expands and increases

product packaging

By 2013: Over 65% buy
from internet (FIN)

Number of single households
increases

By 2013: >45% (FIN)
By 2018: >50% (FIN)

Newspaper advertising vs. other
media decreases notably

By 2018: Below 15%
(GLOBALLY)

Circulation of top5 newspaper titles
drop sharply in the U.S. and EU

2008-2013: -25% (US),
-20%(EU) 2008-2018: -
50% (US), -30%(EU)

Circulation of top5 magazine titles
drop sharply in the U.S. and EU

2008-2013: -20% (US),
15%(EU) 2008-2018: -
35% (US), -25%(EU)

E-invoice becomes the only invoicing
method instead of paper invoice in
banking, credit cards and insurances

By 2013: 60% only E-
invoice (FIN, SWE), By
2018: 100% only E-invoice
(FIN, SWE)

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.

Lappeenranta University of Technology.



Creating foresight for the paper industry 162

4.6 Method appraisal in paper industry scenario process

In addition to the managerial contributions in the form of studying two case industries’ alternative
futures, the on-going research also yielded expetiences concerning the computer-mediated scenario
method. These results can be characterised as rather extraordinary, since the majority of method
appraisal results in the literature normally have limit either to the GSS or scenario practice. Here
the appraisal was conducted for a process where both elements were present. The appraisal was
conducted at the end of the group innovation phase of the SAGES process, when the participants
had just identified and created the scenario clusters in the innovation session and had fresh
experiences both from the GSS and scenario-building processes.

As discussed earlier in the literature review, earlier research revealed support that GSS-based
tools could have yielded, for example, idea productivity (e.g. Weatherall and Nunamaker 1999,
Gallupe and Cooper 1993, Dennis et al 1997, Adkins et al 2002) and time efficiency (e.g. Power
2002, Bostrom and Anson 1992). On the other hand, scenario planning could have been expected
to help, for example, to avoid availability bias, promote open-minded thinking (e.g. Linneman and
Klein 1985, Schoemaker 1992, 1993), anticipate risks in an efficient way (e.g. Miller and Waller
2003, Ralston and Wilson 2006) and improve an organisation’s performance (Phelps et al 2001).
Paper industry experts considered the scenario method very capable of encouraging innovative, out-
of-the-box, thinking, which supports the stipulations of other scholars (e.g. Shoemaker 1992, 1993,
Huss 1988). As can be seen from Table 28, where the scenario process appraisal results for paper
industry analysis are summarised, computerised tools were also generally found rather simple, as
perceived by Martz et al (1992). Statements concerning information productivity and trend
identification also received support, which is also in line with the expectations based on the
literature. The figures also speak for themselves — compared with the 85 individual drivers
identified from the literature and via expert interviews, the group innovation phase was able to
create 176 future drivers for the industry, further prioritise them and sort them into three scenario
clusters in only a few hours. In addition, much other related information could be engendered in
the process.

Despite the apparent productivity enhancement, judgments to declare the computer-aided
method superior to the traditional meeting and to evaluate the method to bring a competitive edge
for the company received more reserved support. Further, the statement stipulating that the
developed method can contribute to long-term decision-making in general received a similar,

slightly more restrained valuation. On the other hand, the final scenarios — already in the cluster
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form — were assessed to have special value when scanning the future of an industry. Thus, from the
support for the latter argument, it is possible to draw the conclusion that while the participants
were satisfied with the quality of the results of the particular session, they did not want to project
the success of the method to other circumstances. The most obvious source of dissatisfaction and
area of improvement related to the session’s time management. Although some participants
considered the time for the analyses sufficient, a majority wished for some extra time to conduct all

group innovation stages.

Table 28. Summary of the scenario process appraisal results in paper industry analysis.

Statement Mean (N) Std
Practical issues, materials and facilitation worked well. 4.4 (8) 0.52
Developed scenario method encourages innovating and thinking ouz-gf-the-box. 4.4 (8) 0.52
Computer-aided systems were easy to use. 4.1 (8) 0.83
A lot of useful information was created for scenatios 3.8 (8) 0.71
Scenarios, created in the developed process, can be used in scanning the 3.8 (8) 0.71
future of an entire industry.

GDSS can be used in identifying future trends and events, and scenatios 3.7 (7) 0.49
basing on them.

Developed method can contribute the long-term decision-making of a 3.6 (8) 0.74
company.

GDSS is a more efficient decision-making method than traditional meeting 3.6 (8) 0.74
work.

Developed method and conducted scenarios can create competitive edge for 3.5(8) 0.53
a company.

There was enough time for conducting all working phases in the session. 2.3 (8) 0.89

The paper industry team was also asked to evaluate their perceptions relating to the relative
tribulation of each process phase in group innovation. Generally, out of the main phases, the paper
industry experts considered the identification of the future drivers and trends to be most
challenging, followed by the identification of the actual patterns and events. Evaluating investment
determinants was third with an almost similar scoring, while selecting the megatrends was regarded
as cleatly the easiest process phase. In contrast to the steel industry team, the paper industry
experts could not evaluate the difficulty for the driver-megatrend correlation phase.

The participants were also asked to determine their support or non-support regarding the
four most referred to motivations for group support systems, namely efficiency (e.g. Nunamaker et
al 1997, Dennis et al 1999, Adkins et al 2002); democracy (e.g. Jessup and Valacich 1999, Turban et
al 2005); documentation (e.g. Jessup and Kukalis 1990, Turban et al 2005, Gallupe and Cooper
1993); and anonymity (e.g. Weatherall and Nunamaker 1999, Gallupe and Cooper 1993, Bostrom

and Anson 1992). The evaluation results are given in Table 29. The mean scores of all advantage

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Creating foresight for the paper industry 164

perspectives are rather high. The efficiency aspect received the highest scoring of 4.3 points out of
a maximum of 5, with half of the participants rating this feature as the most important advantage in
group innovation work. Democracy and documentation scored 3.6 — 3.9 points.

The most interesting result is the controversial reception of anonymity: the mean score lies
at an acceptable level of 3.5 points; however, the standard deviation is much higher than in the
other categories and as many as two participants voted for the non-support for the statement. As
the appraisal was asked to be conducted against the other features, the result could be more
interpreted to mean that anonymity is less important compared with the other positive GSS effects

instead of the conclusion that there would not be any anonymity advantage.

Table 29. Evaluation of the key advantages of the GSS in paper industry analysis.

Statement Number of highest Number of no Mean Std

advantage (5) votes perceived advantage  score

N) (0-2) votes (N)

Efficiency and speed of the 4 0@®) 43 0.89
decision-making
Democracy - strong 0 0@®) 39 035
persons do not dictate the
results
Documentation of all 28 0@®) 3.6 092
produced material
Anonymity in identifying 28 2®) 35  1.20

trends and voting
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5 CREATING FORESIGHT FOR THE STEEL
INDUSTRY

As in the case of the paper industry analysis, the empirical results presented in this chapter were
obtained by conducting the developed SAGES scenatio process for the other case industry, namely
the steel industry. According to the model, the emphasis on creating future foresight was on a
heuristic, innovation-based, group judgment, which was supported by expert interviews, statistics
and a review of secondary information.

The analysis commences with an overview of the basic issues of the case industry and some
future projections presented by other scholars. The scenario process included the identification and
prioritisation of the key megatrends driving the steel industry and the innovation of some 200
drivers and uncertainties related to the industry’s development. These trends have been prioritised
and clustered in the deductive scenario process. The model has yielded three alternative future
scenarios for the steel industry. The internal consistency of each scenario has been evaluated and
special signposts for their materialisation identified and quantified.

As in the paper industry analysis, the steel industry research follows the earlier-determined
scope definition (see Section 1.4), where the alternative futures are sought from the perspective of a
Finland-based steel company, which still operates in a global environment. Trends and drivers impacting the
global steel industry thus need to be taken into account, although the viewpoint has a certain

Finnish dimension, as well.

5.1 Industry overview and some future projections

Today, the steelmaking process has two mainstream technologies - conventional steelmaking based
on iron ore and other virgin raw materials using basic oxygen furnace (BOF) technology; and
recycled iron and steel scrap-based steelmaking utilising electric arc furnace (EAF) technology. The
third, open hearth furnace (OHF) technology has almost vanished, although in 1970 it still had a
market share of almost 40% globally. (Lindqvist 2003, Hogan 1994) In 2007, 66.3% of the world’s
crude steel was produced by BOF technology; 31.2% in EAF process; and only 2.5% with the open
hearth method (Worldsteel 2008). Depending on the method, the production process starts either
from mining operations or iron and steel scrap collection and concludes with the production of

semi-finished products and finishing operations such as hot and cold rolling, tubing or coating
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(Hogan 1994). The common steelmaking value chain is depicted in Figure 38. Lindqvist (2003) has
discussed the steelmaking processes and their key features in more detail.

The selection of the production technology has many implications on the basic conditions
of steelmaking, since conventional, i.e. integrated steel companies can be considered more capital-
intensive than the more flexible scrap metal-based steelmakers - also known as minimills. For
example, in the US, the higher vertical integration has meant that traditionally, the integrated
steelmakers have their production facilities near raw materials (coal, iron ore), especially near the
Great Lakes, while the minimills are spread around the country and are closer to consumers, i.c.
urban areas where the iron and steel scrap is collected. (Lindqvist 2003) In addition, there are
distinct differences in the unionisation rate between the integrated steelmakers and minimills. In
the US, the latter companies normally have non-union employees, whose compensation is directly
linked with the actual steel output and profits. (Cyert and Fruehan 1996) This can be expected to
give rather more notable flexibility benefits to the minimills compared with the integrated
steelmakers.

In addition to its capital-intensiveness, the steel industry can be considered also very cyclical
and it follows both national and global economic growth changes to a great extent. The demand
drivers of the industry are linked, e.g. with the construction, war, oil, automobile and transportation
industries, which respond quickly to the up- and downturns of the economy. (Lindqvist 2003)
Many of these industries can be regarded as very strategic, which also makes the steel industry a
much more important branch politically for many stakeholders than, for example, the forest

products’ industry.
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Figure 38. Steelmaking value chain. Adapted from Hogan (1994).
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The characteristics in basic conditions, which the steel and paper industries share, also
include the rather common technology, commodity products, high energy costs and a maturity in
many markets globally (Lindqvist 2003). The steel industry’s cost structure is also built on three
clements: raw materials, energy and workforce. Value-added thinking is also coming to steel
industry; however so far, with the current mainstream of products, cost efficiency and sustainable
quality are the most important profitability factors as a proxy of special higher value-added features.
Regarding production technology, the by far greatest change in recent decades has been the
emergency of electric arc furnaces which, since 1970s, have become the leading production
technology in many markets. In the European Union, the share of BOF producers is still higher
than EAF users by 59.6% to 40.2%; however, in the US, for example, the share has already
reversed: BOF 41.2% to EAF 58.9% (Wortldsteel 2008). At the end of 1970s, the minimills had
only some 20% share and basic oxygen furnaces over 60%, respectively (Lindqvist 2003). Earlier,
the minimills produced mainly low value-added steel products, such as reinforcing bars for the
construction industry. From the 1970s, the product portfolio expanded to many other long steel
products such as sections, wire rods and beams; eventually, by the end of 1980s, the minimills
reached a technological breakthrough by producing hot-rolled coils using thin slab casting, which
opened the gates to the flat-rolled products’ market. (Astier 1998, p. 7-12) Overcoming the
technological gap was an important milestone for the minimills and, together with the
advancements in the economies of scale, the EAF-based mills even became competitors with
integrated steelmakers during the latter part of the 1990s (Lindqvist 2005, Mody et al 1991).

At the same time as the above technological developments were taking place, the
globalisation of world trade started to shift steel consumption and production to the emerging
economies. As a consequence, the traditional steelmaking countries, such as North America,
Western Europe and the Soviet Union, lost their market share as Korean and Chinese steelmakers
began to emerge as world leaders. Between 1991 and 20006, the Asian steel production’s share
increased from 13.7% to 34%, while Europe, NAFTA and the CIS (former Soviet Union countries)
stagnated notably. Europe’s steelmaking share decreased from 27% to 19%, NAFTA’s from 14%
to 11% and the former Soviet Union countries’ share from 18% to 10%. (Worldsteel 2002, 2000)

Regarding the competition environment, there is more dissimilarity between the paper and
steel industries. The steel industry is almost as fragmented as the paper industry, and the capacity of
the top five steel producers was only 18.3% of the world’s total steel output in 2007 (Worldsteel
2008). However, the industry structure could be described more mono- or oligopolistic in the case

of steel industry — since the biggest producer has almost as much capacity as the three following
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producers. Due to its capital intensiveness, the exit barriers to the industry are high; however, there
are differences depending on the production technology. Both BOF and EAF processes can be
considered capital-intensive; however, when comparing a greenfield’s investment costs, the
integrated steel plant, including coke production facilities, blast furnace and actual steelmaking,
requires as much as three times more capital compared with a minimill investments in the US
(Cyert and Fuehan 1996).

Regarding the bargaining power of the suppliers, the situation is also different from the
paper industry. The iron ore market, in particular, is much consolidated and there have been
attempts to further increase the concentration rate and create a true oligopoly of two dominating
companies with a combined market share of 40% of steelmaking raw materials in the wotld (Marsh
and Dyer 2007). Together with the fact that these raw materials, especially the richest deposits of
iron ore, are located in particular areas in the world, iron ore prices soared at the end of the 2000s,
but settled down due to the turmoil in the global economy. Although the plans for further
consolidation ceased largely for same reasons in 2008, the industry’s structure will remain
challenging especially for the integrated steel producers also in the future. On the other hand,
although the industry’s structure of the iron and steel scrap business is very much more local and
fragmented, the prices have been very cyclical thus eroding the cost advantage of the minimills
against the integrated producers. For example, in the 1990s, the availability of high-quality scrap
even started to limit the minimills” ability to penetrate the markets of the highest value-added
products in an efficient way. (Ahlbrandt et al 1996)

The steel substitutes, especially aluminium and plastics, emerged especially after the oil crises
in the 1980s when there was strong pressure to cut the automobile’s fuel consumption and
downsize the car body by replacing steel with lighter elements. The aluminium industry, in
particular, yielded from this development. The steel industry also suffered losses in the food
industry by losing, e.g. beer- and soft-drink-can markets to aluminium. (Hogan 1987) Plastics have
more limitations compared with aluminium as a steel substitute, since it can have problems at high-
temperature applications and recycling can be difficult (Larkin 2002).

The conduct and performance of the industry has been two-folded during the last decades.
Starting from the oil crises, during the 1980s, the industry went through a severe restructuring
phase resulting in capacity, production and employment adjustments. For example, in the US, steel
employment collapsed from around 400,000 employees in 1980 to under 100,000 in 2001 (AISI
2001). In addition to changes in steel demand, the drivers supporting the development also

included automation, technology diffusion and steel yield improvements. The US steel industry fell
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into crisis during the 1990s and at the beginning of the 21t century after losing its global cost
competitiveness, which was amplified by increased steel imports and neglected social liabilities
resulting in the so called legacy costs’ problem. The crisis most hurt the integrated steelmakers and
thus, the rise of the minimills and their technological development can be also regarded as an
important determinant impacting the conventional industry’s downhill turn. The US steel industry
survived largely due to the dramatic change in the global steel market, boosted by the Chinese
economic growth and because of some structural advancements related to the industry
consolidation and compromising agreements regarding labour and legacy costs. (Lindqvist 2003,
2005)

While the industry’s development has not been equally dramatic in all other conventional
steelmaking countries, similar elements have been seen, for example, regarding the implications of
the increased automation. In Finland, for example, crude steel production grew steadily from 1990
until 2008 (Association of Finnish Steel and Metal Producers 2009) and many Finnish companies
have specialised in small value-added segments in order to improve the performance. There are no
recent public foresight surveys available for the Finland-based steel industry; however, the business
pre-determinants and future projections for the this industry can be assessed by reviewing the
recent two scenario studies made for the metal and machinery industries (Meristé and Karjalainen
2001, Leppimiki and Merist6 2007). The first study portrays four alternative scenarios up to 2015 -
one driven by technology (Superlech) and the others by markets (MoneyTech), values (HumanTech) or
national interest (FinTech). As the latter study by Leppimiki and Merist6 (2007) and its results are
especially interesting from the point of view of the current research, it is now briefly described.
This study, taking into account the different scope and stakeholder group, can be considered a
benchmark for the on-going steel industry foresight analysis. Again, at this stage no standing point
will be taken concerning the materialisation possibilities of the proposed scenarios.

Leppimiki and Merist6 (2007) differentiate three alternative futures by 2020: 1. the market-
and technology-driven Open Creative World, 2. the society-driven World of Areas; and 3. the society-
driven World of Mistrust. In the first scenario, globalisation continues and the emerging countries
such as China and India become strongly integrated into the global economy. The economic
growth is rapid as is technological development. Innovations, new technologies and R&D are clear
focus areas in the Finnish machine and metal industry. Globally, national institutions lose their
importance, capital moves freely across borders and industry restructuring occurs. Both R&D and

production operations can be moved to foreign countries if competitiveness demands. The
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emphasis on new economies will continue to create challenges for companies, e.g. in
internationalisation, marketing, global competition and the multicultural operating environment.

In the World or Areas — scenario, globalisation, economic growth and pace of technological
development are instead modest, and decision-making is much more de-centralised compated with
the Open Creative World. Global markets are divided into blocks, which have their own standards,
values and regulations. R&D activity remains in Finland, but production operations drift to other
countries because the markets need adjustments and localisation. Cost effectiveness is important
and logistical chains become shorter due to tariffs and other forms of protectionism. The price of
oil and its availability become critical factors, as well as non-fossil energy sources. The third
scenario, The World of Mistrust, is also society-driven and is based on the disappointment of the
benefits of globalisation. Globalisation halts after its persistent resistance, and economic growth
and technological development stagnate. The world becomes polarised and divided into rich and
poor countries with no interaction. Country risks become higher and security, risk management and
logistics are challenges that incur extra costs for machine and metal industry companies. The
availability of energy and raw materials becomes critical and culture-related conflicts increase.

The empirical results of a metal industry expert survey, conducted in connection with the
scenario study, found the most support for the Open Creative World — scenario and the least for the
alternative future of The World of Mistrust. In other words, increased globalisation, high economic
growth and the increasing importance of new emerging markets were regarded as more realistic
than their reverse development or, e.g. an increased matket fragmentation or trade barriers. This
could be interpreted so that the machine and metal industry’s future was seen in a rather optimistic
light, since scenario 1 could be assessed as the most positive development path for the industry. On
the other hand, the same survey revealed that the largest Finnish machine and metal industry
companies, in particular, expected their business to develop in a positive way by 2010 but stagnate
by 2020. The expectations for the global industry’s development were very positive in both

hotizons.

5.2 Evaluating the key megatrends

Megatrends impacting the steel industry’s development were evaluated by utilising the same
principles as in the case of the paper industry. As can be seen from Figure 39, out of the pre-
determined list, two particular megatrends emerged in the voting. The rising importance of ecology,
health and environment together with the scarcity of raw materials were clearly ranked as the most

powerful megatrends concerning the steel industry’s future development.
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Technological development, which had more support from the paper industry expert panel,
came as a joint second with globalisation megatrend. In the following sections, the most important
megatrends are discussed more in detail and the main arguments put forward by the panellists are
reviewed and commented. If not otherwise stated, the characterisations of each megatrend are

those of the expert panellists, if only further structured and developed by the author.

Rising importance of ecology, health and environment
Scarcity of raw materials

Technological development

Globalisation

Prosperity and decrease of poverty

Increase of regulation (bartiers of trade, legislation)
Urbanisation

Ageing of people

Commercialisation

Individualisation

0 10 20 30 40 50 60 70 80

Number of votes

Figure 39. The most important megatrends for the steel industry by 2018.

5.2.1 The rising importance of ecology, health and the
environment

Despite strong consensus regarding the importance of ecological values as one of the major
megatrends for the steel industry, the expert panellists shared differing views on its influence on the
industry - some panellists saw this megatrend as a threat while others regarded it as an opportunity.

Negative implications in the form of, e.g. stricter legislation and competitiveness-hurting
unfair trade rules, were addressed. The increase of ecological values was also seen beneficial for
energy-cefficient and low-emission steel production. Western steelmakers, in particular, were
assessed to possess a good competition position due to customers’ more demanding ecological
priorities. Regarding the health aspect, many comments referred to the need to improve work

safety conditions as one future element of tomorrow’s competitive steel company.
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5.2.2 Scarcity of raw materials

Tron ore and other otes are concentrated in few locations in the wotld, which increases the risk of
scarcity. As Figure 40 shows, the largest producer countries of iron ore include China, Brazil,
Australia and India. Together with the exceptionally high consolidation rate of the iron producers,
the expert panellists’ concerns about supply-demand and pricing disturbances is justified. One
panellist commented that due to the attractive pricing, exploring for iron ore and opening new
mines will become enticing. However, another stated that such actions to increase supply are very
demanding and time-consuming and thus balancing the situation takes time.

In addition to the potential of iron ore scarcity, comments included concerns about the
sufficiency of scrap metal and cost-competitive energy. Further, pure water was assessed to be the
next scarcity element in certain regions in the world. In general, raw material resources and their
control were evaluated to develop towards higher strategic importance and lead to political
conflicts between nations and multinational companies. Signs of such events have been seen
already, e.g. in Russia and China with Latin America expected to follow the same path. The

strategic ownership of raw materials was considered to increase.
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Figure 40. World's iron ore production development in 2002-2006 (British Geological
Survey 2008).
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In summary, the panellists estimated that the impact of the scarcity of raw materials and
other natural resources will threaten the development of the steel industry in the forthcoming years.

No positive feedback comments were recorded concerning this megatrend.

5.2.3 Other megatrends

Regarding the other megatrends, while many interesting insights and comments were received, not
all megatrends were considered relevant for the steel industry’s development.

Technological development and globalisation were evaluated to be relatively important for
the industry’s future. The development of low emission technology, lighter and stronger steel
materials and more advanced surface treatment methods were considered important in order to
gain new business potential. Globalisation was ranked high in the survey; however, most of the
comments impugned the development of globalisation in the form of how we know it today: for
example, increasing energy and transportation costs can decrease global trade and also shift the
steel business towards more regional modes. The reverse effect can be contributed to by political
conflicts and the rising national identities of steel consumer nations.

Megatrends, which were assessed to possess moderate impact on the steel industry over the
next 10-20 years included among others prosperity of people, the possible increase of regulation,
urbanisation and ageing. The decrease of poverty was considered to have a positive effect on steel
consumption in the long-term. The continuity of this megatrend was, however, questioned:
especially in Africa and some other emerging nations, the trend is uncertain as it depends on the
global economic development. Regarding the trends in regulation, pacts concerning climate change
and environmental policies were frequently discussed. If the negotiations concerning global
agreements on these areas fail, this was expected to have severe implications on the steel industry’s
business environment. From political perspective, a trade war was also seen as one possible future
between Asia and Europe, should, for example, local steelmakers start to dump excess capacity in
the European and U.S. steel markets due to a temporary discontinuity in Asian economic growth.
Urbanisation and ageing were evaluated to contribute to infrastructural investments in public
transportation, various services and general construction, which subsequently increase the long-
term apparent consumption of steel. In general, ageing was not regarded as a very relevant driving
force for the steel industry, especially outside Western Europe.

Commercialisation and individualisation were ranked as the least important regarding the
steel industry’s development. Regarding commercialisation, some panellists saw also signs of

reversed phenomena including the rise of intellectual and softer values.
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5.3 Identifying the drivers impacting the steel industry

In parallel with the paper industry scenario process, further driving forces and trends were
identified in the electronically meditated group session. The principal time horizon was set to ten
years, i.e. up to 2018; in addition, drivers and events up to 2028 were also brainstormed. The
petceived drivers were priotitised according to their probability, impact and predictability in order
to create equally plausible scenarios, assess the future direction of the individual drivers towards the
case industry and to finally identify sudden and unpredicted elements of the future.

The group innovation results depicted a rather positive, luminous future outlook for the
steel industry. Out of the 227 drivers which were identified either during the literature analysis or
group innovation, a clear majority of 157 drivers was anticipated to have a positive impact on the
steel industry. Six drivers were considered neutral and only 64 negative. When evaluating the
drivers considered most probable during the time horizon, future confidence was even more
dramatic as Figure 41 illustrates - out of the 50 most probable drivers, only two were considered to

have negative implications for the industry, while 47 were anticipated to be positive.

Impact

Probability

Figure 41. Map of the 50 most probable drivers for the steel industry by 2018.
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When reviewing the drivers more closely according to the anticipated impact, the highest
influence was expected to have events related to the favourable steel demand development,
cooperation with the customers, e.g. through specialisation and successful corrective actions
regarding the currently unfair climate agreement policies. In addition to these favourable
developments, the remaining top 20 high impact drivers were positive (see Table 30).

The panellists were of the opinion that the life-cycle thinking, which will be a major driver in
customer habits, will benefit steel as an attractive material against its substitutes. Infrastructure
investments are evaluated to keep the investments ongoing and the steel demand growth in India,
in particular, is expected to continue. According to the results, increased investments in steel
product development and technology development cooperation will yield and have a strong
positive impact on the industry’s development already within the next ten years. Further,
nanotechnology received support and was expected to create new opportunities. Recycling was

anticipated to improve, which was also projected to have positive implications for the industry.

Table 30. Drivers with the highest re-scaled impact for the steel industry by 2018.

Drivers Mean (N)  Std
All nations join a truly global Kyoto climate agreement 3.25 (8) 1.16
Customer industries in Europe succeed and create wealth also for the steel 3.25 (8) 1.58
suppliers

Steel companies specialise operations to ever smaller product segments 3.17 (6) 1.33
High-strength steel consumption grows rapidly and creates opportunities 3.14 (7) 1.35
especially for small specialised producers

Life-cycle thinking improves steel's attraction compared with other 3.13 (8) 1.25
materials

Steel demand growth continues steadily due to emerging markets 3.13 (8) 1.46
Consumer habits are driven by life cycle evaluations 3.13 (8) 1.25
Indian steel demand will increase 3.13 (8) 1.25
Infrastructure investments will keep steel demand high 3.13 (8) 0.99
Ecological steel (produced with low emissions) gains competitive edge 3.13 (8) 0.99
globally and benefits European steel producers

Superior work safety issues gain competitive advantage for European 3(7) 1.63
steelmakers

Value chain from steelmaking to final product shortens 2.88 (8) 1.25
Cooperation in technological development will increase 2.88 (8) 1.25
Consumers start preferring and demanding steel-based applications 2.88 (8) 1.96
Consumers prefer ecological steel solutions instead of standard steel 2.88 (8) 1.64
Customer-supplier relationship will become even more intensive 2.88 (8) 1.25
Product development will increase 2.75 (8) 1.39
Steel industry processes will produce ever ready components instead of 2.75 (6) 1.58
bulky billets and semi-products

Steel scrap recycling will improve and improve scrap availability 2.75 (7) 1.58
Nanotechnology will create opportunities for steel products 2.75 (7) 1.28
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In many panellist comments, product specialisation was seen as a major positive driver for
the steel companies in Europe. Steelmakers were seen to benefit from the trend, where steel
producers move up in the value chain and start produce more sophisticated steel products instead
of bulk components.

The most probable drivers - the key elements of the anticipated future for the steel industry
- included almost only favourable trends. In the listing of the top 20 most probable drivers (Table
31), only one negative driver - modern steelmaking facilities in China and Eastern Europe produce
competitive quality steel with lower production costs — recorded an estimated impact -0.9. The
surprising result was that rather conflicting arguments concerning, e.g. tightening mill emission
regulations and increased competition by Eastern European steelmakers, were expected to have, on

average, a positive impact on the global steel companies.

Table 31. The most probable drivers for the steel industry’s development by 2018.

Drivers Mean (N) Std
Young generations will emphasise ecological choices 9.13 (8 0.99
High-strength and extra-light components will become more common in 9.13 (8) 0.83
the vehicle industry

Level of automation will increase 9 (8) 1.07
Increasing of energy efficiency will become more important 9 (8) 0.93
Vehicle industry will increase heavily due to Asian demand growth 8.88 (8) 1.25
Ecology will become an important business argument 8.63 (8) 1.19
Indian steel demand will increase 8.63 (8) 0.92
Customer-supplier relationship will become even more intensive 8.5(8) 0.93
Importance of recycled steel will grow 8.5 (8) 1.07
Steelmaking processes will further develop towatds less-polluting 8.5 (8) 0.76
technologies

Mill emission regulations will become tighter 8.5 (8) 0.93
Consolidation will continue 8.38 (8) 1.41
Energy consumption and type will have more importance 8.38 (8) 1.41
Energy availability will start to limit steel production in Asia 8.38 (8) 1.51
Competition inside Europe will increase, when Eastern European 8.38 (8) 0.74
steelmakers emerge

The number of WTO members will increase 8.29 (8) 1.25
Climate change will expedite developing competing steelmaking techniques 8.25 (8) 2.05
against the blast furnace method

Infrastructure investments in emerging markets will increase steel 8.25 (8) 1.28
consumption steadily

India will develop politically and economically, which supports faster 8.25 (8) 0.89
economic growth and steel demand increases dramatically

Modern steelmaking facilities in China and Eastern Europe produce 8.25 (8) 1.28

competitive quality steel with lower production costs
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According to the expert panel, the most probable drivers included the increase of
automation, the rising need for better energy efficiency added with the emergence of high-strength
and extra-light components, which will change the vehicle industry. The megatrend of the
increasing importance of ecological values was expected to influence the choices of young
generations; in general, it was seen very probable that environmental consciousness will prevail and
start to have a significant impact business. Further, less-polluting technologies are appraised to
develop and one possible development path might also lead to competing steelmaking techniques
against the conventional blast furnace method.

A consumption-based positive industry development was expected in many comments and
seen probable: infrastructural investments and vehicle sales in Asia are anticipated to continue and
keep the global steel industry on a sustainable growth path over the next ten years. According to
the panellists, the steel industry’s competition situation will tighten when Chinese and Eastern
European steelmakers produce steel with lower production costs. On the other hand, it was also
seen very likely that energy scarcity, for example, might start setting limits for the steel production
expansion in Asia, which would favour Western steel producers. An increase in competition is also
seen to contribute to the consolidation of the industry. Contrary to the most probable future

outlook, Figure 42 summarises the most unlikely drivers based on the panellists’ views.

Steel production will stop in Europe due to strict environmental laws

Steel will become a bulk product, which can be produced in emerging areas with
no special know-how

Opverseas freights will be banned

Steel production will be dramatically limited in Asia and Russia due to
environmental reasons

Steel industry will move totally to Asia

Steel production will become independent on energy type

Chinese political system will collapse and lead global economy to deep recession

High energy prices will stop Western steel production completely

Asian and Russian ownership starts a popular movement and boycott in Western
countries

Africa will become an interesting market, new growth wave will start from South
Africa
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Figure 42. The most unlikely drivers for the steel industry by 2018. (The lower the figure,
the more unlikely driver.)
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This group, where the drivers’ probabilities were assessed to be somewhere between very
improbable (2) and somewhat improbable (4), included many unfavourable trends, e.g. the steel industry’s
move to Asia and dramatic implications of strict environmental laws and energy prices in Europe.
Concerns about overseas freight limitations or environmental sustainability-related production
restrictions were assessed very unlikely. The probability that Africa would increase its importance
as a steel market was also seen as rather unlikely.

Future driver prioritisation included a third dimension, predictability, which was intended to
reveal the wild cards or extraordinary drivers, which might change rapidly and cause major changes
to the premises of the steel industry’s development. Further, the purpose was to reappraise the
panel’s own work and evaluate their own ability to predict certain drivers for the future. Wild cards
for the steel industry are listed in Figure 43. The results reveal that the luminous future outlook can
be changed, e.g. by global recession or various political conflicts or trade-related tensions between
East and West. Disturbances in the political and/or economic stability of China could have
unexpected implications both for the global economy and the steel industry. The scarcity of raw
materials, together with new ecological values and environmental norms, can dramatically limit the

steel production and alter the future outlook of the conventional steelmaking.

Europe starts again to order quotas for steel imports

Global recession will lead steel industry into crisis

Asian and Russian ownership starts a popular movement and boycott in Western
countries

Chinese political system will collapse and lead global economy to deep recession

International neo-colonialism will cause conflicts (e.g. China in Africa)

Africa will become an interesting market, new growth wave will start from South
Africa

Patents will lose their importance (counterfighting)

Buy European - movement will be established in Europe

Steel production will be dramatically limited in Asia and Russia due to
environmental reasons

Coke scarcity will become worse due to lack of sustainable solutions

‘ ‘
; 10 2,0 3,0 40 50 6,0 70 8,0

Average of predictability votes

Figure 43. Wild card drivers for the steel industry by 2018.
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Unlikely drivers and unpredictable wild cards were, in many respects, parallel and supported
the conclusion that despite the rather positive general outlook of the survey, there exist a plethora
of uncertain and untoward elements, which need to be taken into account when evaluating the
alternative futures for the case industry. In addition to the time horizon of 2018, future drivers up
to 2028 were also identified in the process and this total of 36 drivers were utilised in the scenatio

path development later in the SAGES process.

5.4 Key determinants for foreign direct investments

In order to deepen the industry analysis by understanding the profound investment motivations in
the future, the determinants and motives influencing the investment decision within the steel
industry were evaluated by reviewing and commenting on the pre-chosen list of 50 determinants
(Appendix 4) mentioned in the literature. The steel industry panellists had a possibility to
complement and to comment on the list; however, no comments were added. Next, the
determinants were prioritised according to their importance for steel industry investments. The
results of the 20 most important investment motives are given in Table 32.

According to the results, location factors also dominate investment decisions within the steel
industry. In addition to the natural resource seeking investments, a market-secking type is also
common among the investment motives.

Good availability and the reasonable costs of energy and raw materials were regarded as the
most important investment determinants. Pu// factors, conditions in the host market and its potential
growth, were next followed by ownership-related synergy-motives such as acquiring technological
and innovative capabilities and integration to the company’s earlier investments. The availability of
a top professional workforce from the host country was considered rather important; acquiring
extraordinary human potential, brains, was also considered fairly common within the steel industry.
In general, many strategic asset-seeking types of investment motives numbered among the top 20
listing. Operating and controlling strategic resources internally was one of them.

Internalisation factors, such as the need to manufacture close to the current customers and
the need to secure good quality products, were regarded as fairly important. In general, efficiency-
secking motives did not gain many comments in the survey. For example, argument low costs of
production for large volumes was ranked 15® and, in total, only two efficiency-seeking typed motives
featured in the top 20 list. The pushing effect of the small size of home market was also considered
an important investment factor; however; in general terms, natural resource and market-seeking

pull factors out-numbered home-market-related push factors in the survey.
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Table 32. Key determinants for foreign direct investments within the steel industry. OLI
and investment type assessments made by author, adapted from Dunning (1993).

Key foreign direct investment determinants for Mean (N) Std OLI  Type
steel industry

Good availability and reasonable costs of energy 8.8 (5) 0.84 L NRS
Good availability of raw materials 8.6 (5 1.14 L NRS
Large size of host market and growing demand there 8.43 (7) 1.72 L MS
(potential growth)

Political stability in the host country 8.4 (5) 0.55 L MS
Acquiring technological and innovative capabilities 8.14 (7) 2.12 O SAS
Easing access to the market 8 (7) 1.91 O MS
Integration to earlier investments 8 (7) 1.15 O ES
Exploiting low cost of raw materials, energy and water 8 (5 1 L NRS
Availability of a top professional workforce 8 (5 1 L SAS
Need to manufacture close to the customers 7.8 (5) 1.92 1 ES
Need to secure the good quality of the products 7.8 (5) 0.84 1 SAS
General investment climate in host country 7.6 (5) 1.52 L MS
Need to operate and control the strategic resources 7.6 (5) 1.14 1 SAS
internally (know-how, image)

Acquiring extraordinary human potential 7.57 (7) 2.57 O SAS
Low costs of production for large volumes 7.57 (7) 2.3 ®) ES
Possible ownership restrictions in the host country 7.4 (5) 1.95 L MS
Availability and sufficient quality of workforce 7.4 (5) 1.14 L SAS
Access to reliable suppliers 7.4 (5) 0.89 L T&D
Small size of home market and declining demand 7.29 (7) 1.25 L MS
there

Need to follow traditional (old) customers 7.2 (5 1.79 1 T&D

Notes: OLI representing ownership (O), location (L) and internalisation (I) factors, NRS = natural resource seeking, ES =
efficiency seeking, MS = market secking, SAS = strategic asset seeking and T&D = trade and distribution seeking
investments

5.5 Building scenario paths based on group innovation

After the identification and priotitisation of the fututre drivers and evaluation of the most important
megatrends for the case industry, the next phase in the SAGES process was to group the scenario
data according to the pre-selected key megatrends. The panellists were asked to evaluate the
development direction of the selected 111 drivers against the two main megatrends - the rising
importance of ecology, health and environment and the scarcity of raw materials, respectively. This
exercise yielded a 2x2 scenatio matrix, illustrated according to the drivers’ re-scaled impact and
probability in Figure 44. As the last innovation task in the group innovation, the panellists were

asked to identify concrete events for each projected future.
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The created scenario clusters represented the mainstays for the alternative futures and just as
in the case of the paper industry analysis, the final scenario paths were conducted by combining

three main sources of information: scenario clusters, identified concrete events and 2028 prospects.
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Figure 44. Scenario clusters (SC1-SC4) according to the deductive 2x2 scenario matrix.

5.5.1 Overview of the scenarios

In parallel with the review of the individual drivers, the main scenario clusters also naturally had a
rather positive future outlook. Three out of four scenatio clusters (SC1, SC2 and SC4) recorded
very high positive average impact figures as can be seen in Table 33, which presents the key
characteristics of the steel industry’s scenario clusters.

Scenario cluster 1, in which the drivers were estimated to develop in a parallel way with both
megatrends, became the dominant scenario with an overwhelming population of 86 drivers. The
average probability of this scenario was recorded to be 0.72. Scenario clusters 2 and 4 contained
similar elements, although according to the evaluation assighment, the cluster drivers’ direction was
assessed to be divergent in terms of the rising importance of ecology, health and the environment
(MT1). The average megatrend indices derived from phase V in the group innovation session and
depicting the parallel or opposing nature between the driver and the megatrend were 0.62 for SC2
and -0.49 for SC4, respectively. While the scenario clusters also had rather significant differences in

the average probability, they still could be accepted as the basis for one integrated scenario.
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The most interesting results concerned the scenario cluster 3, which had a rather modest
driver population and the lowest average probability. This scenario cluster did not have a negative
average impact; however, its impact figure (0.51) was still notably lower than the other three
scenario clusters and thus, could be regarded as the most pessimistic view on the future. The
probability deviation from the other scenatio clusters would have caused the desertion of the
cluster; on the other hand, the difference compared with SC2 was not significant. Finally, the
scenario cluster was decided to be accepted as a basis for the third initial scenatio.

Table 33. Characteristics of the steel industry scenario clusters. (The population in the
table only includes the identified and prioritised drivers, not other events or 2028 drivers.)

Scenario cluster Population Average  Average Average Average
probability impact MTlindex  MT2 index
Scenario cluster 1 86 0.72 2.19 1.34 0.92
Scenario cluster 2 11 0.64 1.67 0.62 -0.37
Scenario cluster 3 8 0.60 0.51 -0.57 0.35
Scenario cluster 4 6 0.78 2.61 -0.49 -0.31

As a result, three alternative futures for the steel industry could be created. The themes in
scenario clusters 2 and 4 were rather similar, laying emphasis on continuous economic growth in
the emerging markets, especially in Asia. Consequently, elements from both SC2 and SC4 were
combined into one integrated and logical scenatio path. Further, together with scenario cluster 1,
SC2 and SC4 also anticipated a strong positive future outlook, which can also be verified in the
average impact of the perceived drivers in these clusters. The only moderately sceptical scenario
cluster was SC3, which also had a lower anticipated probability. Despite the relatively low
population and lower probability, SC3 was accepted in order to have a third incredulous scenario
path for the steel industry. Thus, the created alternative futures included three scenarios which are
summarised below:

1.  We Are The Champions. This scenatio builds on continuous global demand growth,
strong partnerships with current customers and increases in energy efficiency, all of
which benefit the steel industry over the next ten years. Under the pressure of
increasing ecological awareness, steel products are proved to be well-positioned and
they successfully compete against substitutes. Western steel companies avoid declining
pricing and Asian competition, especially by investing in technology development
together with customers and suppliers, by creating agility through specialisation. As a
result, steel remains as a competitive material in life-cycle analyses and will also be the

next generation’s energy-efficient choice for construction, vehicles and appliances.
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2. In the Go East — scenario, the soaring steel demand in Asia and Eastern Europe is
surpassing the negative side-effects of the increase of ecological values including, for
example, consequential non-favourable legislation changes. Due to infrastructural
investments and economic growth, the steel industry will prevail and flourish. Foreign
direct investments move to Asia and other emerging markets, but specialisation, niche
markets and good customer relationships decrease the impact on Western steelmakers.
After the heavy lobbying on fair steel trade, a truly global Kyoto climate contract is reached
by 2028 at the latest.

3. The What If...? — scenario questions many of the key mainstays of the two positive
scenarios. This scenatio states that changes in ecological values, supported with possible
disturbances in the global economy, start to permanently alter the priorities of
consumers resulting in the dramatic drop in vehicle sales, travel, construction and
consequently, steel consumption. Asian countries take the lead within the industry and
new investments, coupled with the latest innovations, drift to Asia. Supported by the
discontinuity in the local consumption, Asian exports to Europe begin to spoil the
market pricing, resulting in restructuring and trade war implications. Industry
consolidation, restructuring and major changes inside the industry are the key words for

this scenatio.

5.5.2 Scenario 1— We Are The Champions

The We Are The Champions scenario is premised on such key words as continuous demand growth,
innovativeness, efficiency and sustainability. In this alternative future, steel demand growth will
continue due to the continuous economic growth globally and the industry can continue on the
same solid development path until 2018. In other words, the glorious growth of the early years of
the 21%t century continues. At the same time, technological development is progressive and,
together with their customers and suppliers, the steel companies manage to keep track of the latest
trends. Key strengths, weaknesses, opportunities and threats are summarised in Figure 45.

New ecological priorities have many implications for the steel industry. Efficiency of the
production processes need to be improved, recycling increased and energy policies are challenging
the cost structures of energy-intensive industries. However, Western steelmakers benefit from the
life-cycle thinking at a higher degree, while less-polluting, energy efficient and sustainably produced

Western eco-steel becomes a prioritised product for the global customers. While the majority of the
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new investments drift to Asia and the emerging markets, the vital part of the steel industry remains

in the US and Europe serving niche markets and creating closer partnerships with its customers.

Strengths Weaknesses

PESTE environment: PESTE environment:

* Economic growth continues * Energy prices stay high

* Poverty decreases * Also negative impacts through new ecological
* Life cycle thinking supports Western priorities, e.g. hybrid cars use less steel
steelmaking Steel industry:

Steel industry * Suppliers’ concentrated industry structure

* Process efficiency improvements keeps prices high

* Industry consolidation improves the strong
pricing position

Opportunities Threats

PESTE environment: PESTE environment:

* Nuclear power becomes more popular * Bulk steel production moves to Asia
* Recycling increases

Steel industry: Steel industry:

* Specialisation to niche segments * Energy policies challenge the industry

* More cooperation with suppliers and
customers, gpern innovation

* High-tech and industry success attract young
talents

Figure 45. SWOT analysis for the We Are The Champions — scenatrio.

A similar steel production growth of 6-8% per annum, which was experienced at the
beginning of the 215 century, continues and new production records are made. While in 1999 the
world crude steel production totalled 789 million metric tons, in 2007 steel production was already
more than 1,300 million. With the same production growth rate, by 2018 the total output is already
above 2,000 million metric tons. (Worldsteel 2008)

Continuous steel consumption growth is powered by Asian and other emerging countries
that are building their infrastructure. Utrbanisation and climate change-boosted investments in
public transportation systems are contributing the trend. GDP growth of developing countries
outperforms the Western nations and by 2018; however, growth also continues in Europe
throughout the horizon period. Scandinavian steel companies benefit from the success of their
European customers and grow along with them.

The We Are The Champions — scenario’s worldview is parallel with the World Bank’s long-
term prognosis presented in Global Economic Prospects — Technology Diffusion in the Developing World
(World Bank 2008). According to this study, East Asia and the Pacific, China, South Asia and India
will be leading the global growth in the coming decades as presented in Figure 46. While China’s

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Creating foresight for the steel industry 185

growth pace is projected to slow down after 2010, is still estimated to be over 6% during next ten
years. The high income countries’ GDP growth is expected to be less than 2% for 2011-2020, while

low- and middle-income countries’ economies will grow on average 4%.
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Figure 46. Long-term economic growth for 1980-2030 (World Bank 2008).

Ecological thinking and new customer prioritisations favour Western steelmaking in many
ways, although, for example, energy policies continue increasing the cost basis for steelmaking. Due
to the strong demand, the bargaining power against the customers remains good and cost pressures
both in raw materials and energy can be passed on to end-product pricing. More ecological and
sustainable choices by the young generations increase the demand for eco-steel and the origin of
the steel needs to be better clarified. Eco-efficiency standards are created and customers become
more rigorous for the social and environmental sustainability of the steelmaking method, energy
source and raw materials. Attempts to decrease CO; emissions shapes the opinions on nuclear
power; in many Western European countries, nuclear power becomes a strategic vehicle in climate
change programmes, resulting in a better supply-demand balance for electricity by 2018.

Technological developments on high strength and light steel components advance and the
steel industry is active in building open innovation cooperation within the steel industry cluster
including, e.g. machinery and raw material suppliers, customers and universities. Increased
automation, inputs on R&D, financial success and new innovative steel products improve the

image of the industry which attracts new young talents. Specialisation in smaller segments, together
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with close and privileged long-term partnerships with key accounts, shelter against the risks of the
bulk product business and fierce competition with Asian low-cost producers. A focus on small
segments and limited geographical regions overcomes global and multiproduct strategies.

The We Are The Champions — scenario’s key drivers and causal events have been summarised
in the form of concept map in Figure 47. The map also includes projections up to 2028. By
following the We Are The Champions - scenario’s key assumptions, within this time horizon
prosperous growth continues and the periodical scarcity of raw material input has been solved with
high mine exploration activity and increased mineral output. Technological development has
yielded many new innovations, of which composite materials and hybrid vehicles have made
commercial breakthroughs. Although rail traffic has started to limit private car demand, it has
created a compensating demand for long steel products and rail cars, for example.

Further, by 2028, the steelmaking value chain has become more efficient, shorter and less
capital-intensive. Many converting operations have been integrated into steelmaking processes and,
as a result, the value of steel products has increased.

In order to follow-up the materialisation of the scenario, leading indicators are again needed.
Table 34 depicts key signposts, i.c. events, which indicate that the world would be evolving towards
the We Are The Champions — scenatio.

Table 34. Signposts, their quantification and expected materialisation for the We Are the
Champions — scenario.

Signposts for We Are The
Champions

Quantification Expected materialisation

2013 2018 2028

Global economic growth
continues

2008-2013 average: GDP
growth >3% (GLOBALLY)

By 2013: >54% (GLOBALLY)
Urbanisation increases By 2018: >58% (GLOBALLY)

Eco-efficiency standards in EU By 2013: Tentative agreement
for all steel products come into (EU)

effect

By 2018: In action (EU)

Steel companies’ R&D
expenditure are stable or increase

2008-2013 average: >1.0%
(FIN, EU)

Number of first choice students
to universities’ metallurgy
department increases

2008-2013 average: ratio of first
choice students and approved

> 1.0 (FIN)

Vertical integration:
mergers/joint ventures between
steel company and customer

At least two large (>EUR 10
billion) mergers by 2013
(GLOBALLY)

Ownership of private cars in
China increases

By 2013: > 50 million private
vehicles (CHINA)
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Global demand growth
continues steadily

Ecological values will
emerge
Automation and energy
efficiency increases
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Figure 47. Concept map for the We Are The Champions — scenario.
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The leading signals include the positive global economic growth prospects, which would
mean, in the near-term, above 3% annual growth in GDP globally. Another development trend
expected to continue is urbanisation. In 2005, 48.6% of the world’s population lived in an urban
environment and by 2020 it is expected to reach 54.9% (United Nation 2009). The We are The
Champions — scenario would mean an even faster urbanisation rate development and thus, the
trigger levels are set at 54%, which should be met by 2013 and 58% by 2018. This development
would especially aid infrastructure-related steel consumption notably. According to the
assumptions of this scenario, the eco-efficiency standards within the EU for all steel products
should be agreed during the horizon period and be in action by 2018.

As a signpost depicting the steel industry’s innovation activity, R&D expenditure is regarded
as a signpost. If the scenario materialises, the average level of R&D investments will exceed 1.0% in
2008-2013. The good image of the modern steel industry will attract new talents to universities’
metallurgy departments and thus, the ratio between the number of first choice metallurgy students
and finally approved students in universities will be above 1.0%. The vertical integration of the
industry is monitored and whether the We _Are The Champions future becomes actual, there will be at
least two large, above EUR 10 billion, cross-industrial mergers between the current steel industry
companies and customer industry players. Finally, an interesting leading indicator for this scenatio
is the number of private vehicles in the emerging Asian countries, especially in India and China. In
2005, the Chinese owned some 18.5 million private cars, compared with only 7.7 million in 2001
(National Bureau of Statistics of China 2000); if the development continues at same pace, this

figure will be above 50 million already by 2013.

5.5.3 Scenario 2 — Go East

Scenario 2, Go East, draws a picture of a world where Asia takes a leading role by 2018. Further, the
economic growth continues throughout the horizon period; however, the exceptionally high
growth in the emerging countries results in shifts in the world’s political and economic centre of
gravity. The extremely high and continuous consumption growth also questions the adequacy of
the world’s natural resources and has direct implications on, for example, the price of oil, energy,
food and many central raw materials. Key strengths, weaknesses, opportunities and threats of the
Go East — future are presented in Figure 48.

The Go East - scenario builds on a similar positive growth outlook as the World Bank (2008)
has estimated and lays special emphasis on the favourable development of the emerging markets.

Growth is fuelled by infrastructural investments and thus also Western steelmakers benefit from
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the continuous growth. India’s political and financial development enables above-average growth
and the country becomes a super-power in steelmaking already by 2018. India’s rapid growth can
be compared with the emergence of China in the 1990s and at the beginning of the 21 century:
China first doubled its steel production share of the world’s total steel production between 1991

and 2001 and then did the same in five years by 2006 (Worldsteel 2002, 2000).

Strengths Weaknesses

PESTE environment: PESTE environment:

* Strong economic growth in India, China, * Oil and energy prices stay high

Russia and Eastern Europe * Scarcity of raw materials start to limit growth
* Troubled transportation moves industry from | and increase pricing

global to regional = local European

production benefits Steel industry:

Steel industry: * New investments drift to Asia

* Efficiency improvements, automation * Unfair competition causing capacity reduction
* Strong steel demand and pricing in Europe

Opportunities Threats

PESTE environment: PESTE environment:

* Heavy lobbying results in a #ruly global climate | * Climate change develops into an

agreement unsustainable crisis

* Climate change crisis causes limitations in

high pollution production Steel industry:

Steel industry: * China, India and Russia dominate the steel

* Specialisation to niche markets business

* Ecology, health and safety issues become an * Scarcity of raw materials causes global
important sales argument conflicts

Figure 48. SWOT Analysis for the Go East— scenatrio.

In 2007, Asian steel production represented 56.1% of world’s total output; among the ten
largest steel producers there were nine Asia-based multinational corporations of which four were
Chinese. This trend continues throughout the hotizon period and the shate of Asian steel
production continues to grow. Foreign direct investments for new steelmaking facilities are steered
to Asia - especially to India and China - and partly also to Russia and Eastern Europe. In Eastern
Europe, production costs rapidly increase and cost benefits are lost. During the first part of the
research period, due to the strong economic growth, Asian growth does not cause major
competitiveness issues for Western producers; however, as 2018 approaches, there are unhealthy
implications of the continuous focus on the Asian market.

High global growth is utilising natural resources in an unsustainable way, resulting in a
scarcity of critical basic substances; as a result, transportation and energy costs rise. The importance

to secure their own raw material supplies culminates and strategic stakes from raw material

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.




Creating foresight for the steel industry 190

companies thus occur. Overseas shipments are troubled, which halts globalisation but temporarily
benefits European and US local producers, in particular. Climate change-related policies further
increase cost pressures and, after heavy lobbying, a global climate agreement is made. At the end of
the horizon period, with contributions from the climate and pollution crises originating from the
unsustainable and overwhelming growth, a breakthrough for a truly global climate agreement is
achieved and by 2028 the new pact has been implemented and taken in force.

Other projected events occurring up to 2028 include the new world order - a multi-polar
wortld, where China, India and Russia have become world leaders both within the steel industry as
well as politically and in economic terms. Production capacities in Europe and the US have been
scaled down, while Asia-based production has soared. Western European steelmakers have focused
on niche markets and the remaining companies run efficient operations with robust know-how.
The Go East — scenario’s key drivers and causal events with a time scales of 10 and 20 years have
been summarised in a concept map in Figure 49.

The signposts, which guide in evaluating the materialisation of the Go East — scenatio
include similar elements to the We Are The Champions — scenario, since they are partly based on
parallel premises. Thus, as the strong global economic development continues also in this scenario,
the average of global GDP growth should exceed 3% per annum in 2008-2013. As a result of the
economic growth, the price of oil will follow the high price projections, with the average price
during the first five years being above USD 80/bll. The economic growth will be exceptionally fast
in India which, in this scenario, even exceed the World Bank’s recent prognoses (2008) and sustains
an average of more than 6% GDP growth rate per annum by 2013.

Further signposts for the Go East — scenario are the share of Asian production compared
with the wortld’s total steel output and the inward foreign direct investments, especially in India.
The share of Asian steel production is projected to reach 66% globally by 2018. The materialisation
of this scenario is also more probable if India manages to sustain and exceed the USD 20-30 billion
level in inward foreign direct investments. In 2007, India’s inward FDI was recorded at almost
USD 23 billion (UNCTAD 2008). Finally, possible advances in global negotiations on a new
climate agreement are aligned with the materialisation of this scenatio and, by 2028, there should be
a truly global climate agreement including the US, China and India. Before this, the climate actions
of these three countries should be monitored closely. Table 35 summarises the quantified scenario

signposts and their expected materialisation moments for the Go East — scenario.
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Soaring steel demand
steering the industry
[ Ecological values emerge ]—

Figure 49. Concept map for the Go East— scenario.
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Table 35. Signposts, their quantification and expected materialisation for the Go East—
scenario.

Signposts for Go East Quantification Expected materialisation
2013 2018 2028
Global economic growth 2008-2013 average: GDP
continues growth > 3%/a (GLOBALLY)
Oil price follows high price 2008-2013 average: > USD 80
projections /bll (GLOBALLY)
By 2013: Output share >60%
Over 2/3 of wotld’s steel By 2018: Output share >66%
production from Asia (ASIA)
2008-2013 average: > USD 25
Inward foreign direct billion (INDIA)
investments in India continue 2008-2018 average: > USD 30
high billion (INDIA)
India’s GDP growth continues 2008-2013 average: GDP
high growth > 6%/a (INDIA)
By 2018: Tentative agreement
USA, China or India joins a By 2028: In action
global climate agreement (GLOBALLY)

5.5.4 Scenario 3 — What If...”

The What If..? — scenario impugns the sustainability of continuous growth, although in this
alternative future, the centre of gravity in economic growth is also expected to remain in Asia.

The key characteristics of the What If...? — future include overall political and economic
uncertainty, which results in conflicts, a trade war and a prolonged recession. Implications of these
phenomena for the steel industry are not favourable - during the horizon period, the industry
undergoes a difficult time of restructuring and consolidation, which greatly shapes the industry’s
structure. The current industry structure is still rather fragmented, excluding the regional and
product segment-specific concentrations, as can be seen from the steel industry concentration rate
comparison presented in Table 36. Although in the 21 century the industry has consolidated and
the current leading company has a strong competition position in relation to the other steel
companies, there is still space for consolidation. By 2018, the global steel industry has shaped its
structure into a new stronger position, which further improves the bargaining power both towards
its large suppliers and key accounts. Smaller strong players, who have specialised in niche segments
and are profiting from robust technologies, operate in the new oligopolistic industry structure along

with the large global giants.
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Table 36. Steel industry concentration rate comparison 2001 vs. 2007 (Worldsteel 2002,
2008).

Steel industry concentration rate (CR)* 2001 2007
CR1 5.1% 8.7%
CR5 15.9% 18.3%
CR10 25.0% 27.0%

* Concentration rate (CR) calculated here as the share of production output of world production i.e. combined production
of the largest producer(s) vs. world total steel production

Key strengths, weaknesses, opportunities and threats of the What If..? - scenatio are
summarised in Figure 50. Rare positive implications of the slower growth include the price decline
in raw materials, oil and energy and the emergence of soft values and ecological prioritisation
which, together with the more sustainable growth, help in winning the battle against climate
change. Also in this scenario, new investments and innovations drift to Asia and Asian steel
production increases notably which, combined with the economic disturbances, eventually result in
steel dumping on US and European markets. The globalisation effect partly helps to avoid the
phenomenon, i.e. the What If..? — scenatio, and the steel companies have become inter-related,

have operations in many continents and dumping start hurting themselves in the long run.

Strengths

PESTE environment:

* Limited infrastructural investments continue
in emerging countries (due to urbanisation)

* Soft values and ecological prioritisations
emerge

Steel industry:

* Raw materials, oil and energy become cheaper

Weaknesses

PESTE environment:

* Sudden crises disturb global growth

* Trade war conflicts possible

Steel industry:

* New investments & innovations drift to Asia
* Steel dumping to U.S. and Europe

* Customer industries decline, heavy
restructuring follows

Opportunities

PESTE environment:

* Battle against climate change succeeds, more
sustainable global growth

Steel industry:
* Industry stronger after consolidation and
healthy restructuring

Threats

PESTE environment:

* Latest technology in Asia results in Asian
standards globally

* Uncontrolled political and economic changes
in China

* Pro-longed period of slow growth slows
down the decline of poverty

Steel industry:

* Steel consumption permanently lower

Figure 50. SWOT Analysis for the What If...? — scenario.

The first signs of the decline include the troubles of vehicle manufacturers - whose

shipments and steel consumption collapse. Urbanisation, ecological values and the resulting trend
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towards public transportation and rail traffic contribute the downturn in private vehicles and
consequently, the consumption of hot/cold rolled steel products. While the necessaty
infrastructural investments related to transportation and construction continue in the emerging
countries, many Asian countries, including China and Russia, start to achieve a certain saturation
point in steel consumption as their apparent steel use per capita approaches the average of the
European countries. In 2007, China’s steel consumption was 307 kg per capita compared with the
EU average of 392 kg per capita (see Figure 51). India and South America continue to increase
their steel consumption throughout the horizon period. In China’s case, in addition to the steel
saturation point, the pollution situation leads to a crisis by 2018, which results in heavy political and

economic implications inside the country.
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Other Europe 280
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Central and South America 94
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Figure 51. Apparent steel use per capita in selected countries in 2007 (Worldsteel 2008).

When projecting up to 2028, in the What If...7 — scenario, the steel industry has survived from the
long period of slower growth, although the Asian steelmakers have largely taken over the business.
The world’s largest steel companies are head to Asia, the latest technology and machinery is located
there and Asian standards have become world standards. The industry’s structure is mote
consolidated and its size notably smaller in Western countries. The concept map of the Whart If...7 —

scenario’s main drivers and causal events is presented in Figure 52.
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Signals, which indicate the occurrence of non-occurrence of the alternative future of What
If..7 are given in Table 37. The signposts are very much the same, but reserved compared with the
other two more optimistic alternative futures. Indicators for this most pessimistic scenario include
the stable or declining price development of oil and the general stagnation of the global growth.
Should this scenario materialise, the average oil price during 2008-2013 will remain under USD 50
/bll globally. Global economic growth will staghate and be under 2% per annum globally. Further,
during the horizon period, the consolidation rate of the industry will increase and the CR5 rate
should reach 25% already by 2013 and as much as 45% by 2028.

China’s and India’s growth in apparent steel consumption per capita will also stagnate and
remain under 400 kg/capita in China and under 80 kg/capita in India. In 2007, the consumption
figures for these countries were 307 kg/capita in China and 43 kg/capita in India. Further, the
ownership of private cars has a reverse development compared with the We Are The Champions and
Go East scenarios and remains under 30 million vehicles by 2013.

Table 37. Signposts, their quantification and expected materialisation for the What If...7—
scenario.

Signposts for What if...? Quantification Expected materialisation

2013 2018 2028

Oil price remains stable or
decreases

2008-2013 average: < USD 60
/bll (GLOBALLY)

Consolidation rate increases
significantly

By 2013: CR5 > 25%, By 2018:
CR > 35%, By 2028: CR5
>45% (GLOBALLY)

Ownership of private cars in
China stagnates

By 2013: <30 million private
vehicles (CHINA)

Global economic growth
stagnates

2008-2013 average: GDP
growth < 2% (GLOBALLY)

China’s and India’s growth in
apparent steel consumption per
capita stagnates

By 2013: steel consumption

<400 kg per capita (CHINA)
By 2013: steel consumption
<80 kg per capita (INDIA)

Number of dumping price suits
against Asian producers increases
in the EU

2008-2013: Linear increase,
30% more cases per annum

EY)
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}

Ecological values change
prioritisations totally
Sudden crises disturb the
global growth

Asia takes leadership and
starts hurting Europe

Figure 52. Concept map for the What If...”7— scenario.
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5.6 Method appraisal in steel industry scenario process

As in the case of the paper industry analysis, the steel industry scenario analysis also yielded
contributions concerning the method-related experience and appraisal. The same literature review-
based expectations, relying on the GSS tools’ productivity and time-efficiency improvements as
well as the enhanced innovativeness and risk identification capability through scenario planning, are
also applied here and the same survey was conducted for the steel industry experts participating in
the group innovation.

The appraisal results in the steel industry analysis, summarised in Table 38, showed rather
strong support for the statements concerning the advantages of the conducted GSS-based scenario
process and its elements. Computer-aided systems were considered easy-to-use and the participants
agreed with the productivity enhancements of the GSS as Weatherall and Nunamaker (1999) and
Gallupe and Cooper (1993), for example, have stated. Steel industry experts could identify,
prioritise and sort as many as 204 individual new future drivers for the case industry, while the
preceding literature- and interview-based analysis phases managed to gather only 65 drivers.
Apparently, the steel industry experts also noticed and valued this improvement in productivity.
The participants also supported the literature-based expectations that the scenarios would
encourage the innovativeness and, as Porter (1985) and van der Heijden (1996), for example, state,
expand the mental models to discover new strategic options. In other words, the participants
assessed their contribution and scenario results as innovative. The statement concerning the overall
utilisation of the GSS in future trend identification and scenario analysis was supported, as well as
the conclusions that the developed method can contribute to the long-term decision-making of an
enterprise and create a competitive edge.

Slightly more reserved and controversial results were received concerning the basic
statements on the GSS’s and scenario’s features. Again, as in the case of the paper industry analysis,
the superiority of the GSS tools compared with the traditional meeting methods was questioned:
the mean value was notably lower than the other statements and the standard deviation increased.
In addition, the ability to use the created scenatios in future scanning was not found to be obvious.
The latter result relates to the similar mistrust failure of scenario planning that, for example,
Courtney (2003) has discussed. Managers do not always see enough value in scenarios or, as Miller
and Waller (2003) have noted, the scenario can commit a crime by over-simplifying issues and
lacking clear hard data. Based on the results, some participants seemed to support this kind of

thinking, although, in general, the developed method received excellent reviews.
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Among the steel industry expert group, time management was also found to be the biggest

improvement area. The time reserved for group innovation was not found sufficient.

Table 38. Summary of the scenario process appraisal results in the steel industry analysis.

Statement Mean (N) Std
Practical issues, materials and facilitation worked well. 4.7 (7) 0.49
Computer-aided systems were easy to use. 4.4 (7) 0.53
Developed scenario method encourages one to innovate and think ouz-gf-the- 4.3 (7) 0.76
box.

A lot of useful information was created for the scenatios 4.3 (7) 0.76
GDSS can be used in identifying future trends and events, and scenarios 4.1 (7) 0.69
based on them.

Developed method can contribute the long-term decision-making of a 4.1 (7) 0.69
company.

Developed method and conducted scenarios can create competitive edge for 4.0 (7) 0.58
a company.

GDSS is a more efficient decision-making method than traditional meeting 3.7(7) 1.25
work.

Scenarios, created in the developed process, can be used in scanning the 3.4 (7) 0.98
future of an entire industry.

There was enough time for conducting all working phases in the session. 3.1 (7) 0.90

Regarding the different phases in the group innovation stage of the SAGES process, the
steel industry experts evaluated that determining of the correlation between the drivers and selected
two megatrends was the most difficult task. In addition, the actual identification of the future
drivers and trends was found challenging. The challenge to identify actual events based on the
drivers and scenatio clusters was found to be medium, as well as the investment determinant
evaluation. As with the paper industry analysis, the steel industry group also found the megatrend

selection to be the easiest process phase by far.

Table 39. Evaluation of the best features of the group support systems in the steel industry
analysis.

Statement Number of highest Number of no Mean Std

advantage (5) votes perceived advantage  score

N) (0-2) votes (N)

Documentation of all 4 1) 43 111
produced material
Democracy - strong L) 1) 37 095
persons do not dictate the
results
Efficiency and speed of the 0 1) 3.6 079
decision-making
Anonymity in identifying 1) 3 3.0 155

trends and voting
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The appraisal results concerning the group support system feature evaluation are especially
interesting. First, the steel industry group members most appreciated the documentation feature,
which gained over half of the full scores. The medium class comprises democracy and efficiency
features, while anonymity was least valued — gaining the most non-support votes. Especially in case
of documentation and anonymity, the standard deviation figures are rather high and all four
features also received non-support votes. The rather contradictory results and the above-average
appreciation of the documentation feature are particularly interesting when recalling the steel
industry group’s reservations on agreeing on the statement concerning the superiority of the GSS
method compared with the traditional meeting methods. The group memory function in the GSS

tools is clearly one of the main distinctions compared with standard conferencing and team work.
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6 CONCLUSIONS AND RECOMMENDATIONS

This chapter draws together the key findings of the study, thus, the engendered alternative futures
for two case industries and conclusions related to the GSS method implications on the generic
scenario process. The analogies and dissimilarities between the paper and steel industries’ scenarios
are discussed and mirrored against both the literature and findings by other scholars. Based on the
outcome of the analyses, some areas of learning and recommendations for the future are presented.
Further, the created GSS-based scenatrio construction - the SAGES scenario method - is evaluated
both from the process and qualitative perspectives based on the empirical testing results and
accumulated experience.

The chapter will also focus on assessing the success of the research process and its results
from the point of view of the set objectives. The reliability and validity of the results are discussed
and evaluated; the theoretical and managerial contributions are also summarised and evaluated.
Finally, the chapter will conclude by presenting some recommendations for future research and a

summary of the study.

6.1 Key findings

The key research problem has been expressed as a question: How can foresight capability be increased
within the capital-intensive paper and steel industries and the quality of generic scenario process be enbanced? Thus,
the study has focused on engendering qualitative alternative future paths for two capital-intensive
industries - the paper and steel industries - and approached the research problem by integrating
computer-aided GSS tools into the generic scenatio process. As a result, in the following we can
evaluate the foresight outcome of the developed scenario process in the form of three scenarios for
each case industry and further, to assess the GSS mediated general scenario process in terms of its
yield, usability and participant satisfaction. The related findings of the SAGES scenario process,
their correlation with other GSS-based scenario practices and, to some extent, the empirical results
of the study have also been discussed in publications by Lindqvist et al (2008) and Piirainen and
Lindgvist (2009, 2010).

6.1.1 Paper and steel industry scenarios by 2018

The paper industry scenario analysis identified raw material scarcity and technological development

as the most influential megatrends for the future. The rising importance of ecology, health and the
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environment was considered equally important and the derivative driving forces also concerning
this megatrend featured among the identified key trends for the industry. The similar capital-
intensive nature of the steel industry resulted in rather parallel megatrend prioritisations with only
few deviances. The rising importance of ecology, health and the environment, and the scarcity of
raw materials were considered the leading themes for the steel industry.

Another definite area of analogy could be identified in the results of foreign direct
investment determinants in the future. Among Dunning’s eclectic paradigm elements, the location-
related factors dominated the results for both industries. The distinguishing feature in the priorities
was the steel industry’s focus on the market-related pull factors and the higher importance
concerning technological skills and capabilities. Regarding the paper industry, the exploitation of
the low cost of raw materials, energy and water, coupled with the low costs of production for large
volumes and the exploitation of low transportation and logistics costs were regarded as
momentous. Regarding the steel industry’s FDIs, the availability and costs of energy and raw
materials were also given top positions, followed by the earlier-described host country’s growing
demand, political stability and technological capabilities.

With regard to the other key components of the alternative futures and the scenarios
themselves, the future outlooks of the case industries had rather distinctive dissimilarities and only
few parallel features. Table 40 summarises the focal findings concerning the main driving forces
and alternative futures within the paper and steel industries by 2018.

According to the results, the outlook for the paper industry is highly divaricated. The
industry is anticipated to be challenged by consumer habits of young generations, electronic media,
increasing transportation and logistics costs and cost-cutting needs at paper mills; however, at the
same time, new opportunities are opened in the fields of biofuels and in the replacement of oil-
based products with fibre-based materials; increased food packaging; and the potential in the
energy savings and efficiency improvements at the mills. One of the most alarming findings was
that the paper industry does not seem to believe in the potential success stoties; instead, there is a
distinct inclination towards pessimism. For example, the revolution of fibre-based packages, the
possibilities of gene technology and the potential to combine electronic media and conventional
paper structures numbered among the most unlikely drivers for the industry. Also the steel
industry’s revolutionary renewal recipe - the minimill concept - was found very unlikely. According
to the scenario analysis, important wild card drivers to be monitored during the forthcoming
decades include, e.g. vertical integration in the value chain, the increase of protectionism,

international crises, and possible increase in raw material supplier concentration.
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In the actual scenario paths, the industry manages to respond to the threats and
opportunities two-fold: in the I Wil Survive scenario, the counter-measures against the many
challenges are successful, while in the two other scenarios - New World — Old Paper and Who Needs

Paper? - the outcome is much more negative.

Table 40. Summary of the key results for paper and steel industry analyses.

Paper industry

Steel industry

Key megatrends

* Scatcity of raw materials

* Technological development

(* Rising importance of ecology, health and
environment)

* Rising importance of ecology, health and
environment
* Scarcity of raw materials

Uncertainties and
driving forces
with highest
impact

(+ = positive,

- = negative)

- Consumer habits of young generations

- Uncontrollable changes in currency rates

- Competing media eroding the profitability
- Cost of electronic media and distribution
will beat printed media

+ Rapid development of the biorefinery
technology

+ Deeper integration to value chain, paper
industry become more than base material
supplier

+ Fibre-based raw materials can compete
well against oil-based products

+ Increasing importance of energy saving and
self-sufficiency at mills

+ Food packaging will become more and
more important

- Appreciation of printed media will decrease

+ All nations join a truly global Kyoto
climate agreement

+ Customer industries in Europe succeed
and create wealth also for the steel suppliers
+ Steel companies specialise operations to
ever smaller product segments

+ High-strength steel consumption grows
rapidly and creates opportunities especially
for small specialised producers

+ Life-cycle thinking improves the steel’s
attraction compared with other materials
+ Steel demand growth continues steadily
due to emerging markets

+ Consumer habits are driven by life cycle
evaluations

+ Indian steel demand will increase

+ Infrastructure investments will keep steel
demand high

+ Ecological steel gains competitive edge
globally and benefits European steel
producers

Foreign direct
investment
determinants
(O = ownership,
L=location, I =

* Exploiting low cost of raw materials, energy
and water (L)

* Good availability and reasonable costs of
energy (L)

* Low costs of production for large volumes
©)

* Exploiting low transportation /logistics

* Good availability and reasonable costs of
energy (L)

* Good availability of raw materials (L)

* Large size of host market and growing
demand there (L)

* Political stability in the host country (L)

: : : * Acquiring technological and innovative
internalisation quiring g
) costs (L) capabilities (O)
* Good availability of raw materials (L)
Industry 1. I WILL SURVIVE (Growing ecological 1. WE ARE THE CHAMPIONS

scenarios and
their leading
themes

values, energy and efficiency improvements,
industry restructuring, biofuels, new radical
innovations)

2. NEW WORLD - OLD PAPER
(Growing ecological values, cost pressures,
raw material scarcity, industry restructuring,
conservative thinking, old product portfolio)
3. WHO NEEDS PAPER? (Rapid
technological development, emergence of
electronic media, new customer habits
towards non-printed media, recycling,
ecological values, fibre-based packages)

(Ecological values, life-cycle thinking, global
growth, partnership with customers, energy
efficiency, automation)

2. GO EAST (Economic growth in Asia &
Eastern Europe continues, infrastructural
investments, locality of production increases,
ecological values emerge, truly global climate
agreement)

3. WHAT IF...? (Ecological values emerge,
disturbances in global economy, new
consumption priorities, demand collapse in
vehicles & construction, industry
consolidation and restructuring)
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In the world of I Wi/l Survive, the ecological values drive the world away from oil-based fuels
and products, which has both negative and positive implications in the form of high fibre material
demand, carbon footprint thinking and the rapid technological development of biorefinery
technologies. At the same time, the cost pressutes continue, especially on transportation and energy
inputs in production, as well as industry restructuring and consolidation measures in Western
papermaking countries, in particular. The paper industry takes the initiative to lift the product and
technology R&D to a new level and several radical innovations succeed duting the hotizon period.
As a result, the industry manages to overcome most of the challenges and survives into 2018 with a
healthier industry structure, efficient processes and new value-added products and technology.

The New World — Old Paper scenatio has similar determinants as I Wil Survive, with the
emphasis on conservative thinking and a disinclined attitude towards the renewal of the industry’s
product portfolio. The emergence of ecological values, continuing cost pressures and the scarcity
of raw materials impact the paper industry in a negative way and result in undesired investment
behaviour away from Western Europe to Eastern Furope and Asia and after more reasonable
energy and raw material costs. International crises slow down economic growth and Western
producers need to continue cutting costs. Investors lose interest in the industry, as well as young
talents, while the image of the industry remains old-fashioned.

While the two earlier-described scenarios have had their themes in the growing ecology and
raw material scarcity, the third scenario, Who Needs Paper? can be seen to be rooted in the
implications of technological development, especially digitalisation and the emergence of electronic
media. In this scenario, the printed media is aggressively challenged by electronic substitutes, and
the industry cannot stop the declining trend in printed communications and advertising. As a result,
by 2018, especially newsprint and publication paper consumption will be much lower than today.
Regarding R&D expenditures, the scenatio assumes a sta/us quo policy, where R&D investments are
on similar level than today with no major surprises. The packaging and printing industries will yield
from the individualism and prosperity megatrends, supporting the value-added, smart and secure
product features.

In contrast to the paper industry, the steel industry’s future seems to be much more
positive, even bright according to the study results. The most likely future of the steel industry,
depicted through the scenario analysis, stipulates that ecology will become an important business
argument and this will aid the Western steelmakers in many ways. Carbon footprint valuations
improve the competitiveness of ecological European steel, which is assessed to be more sustainable

than competing materials. Further, steelmaking processes will develop towards more energy-
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efficient and less-polluting technologies. The demand for steel will continue growing especially in
Asia and infrastructure investments keep the growth going, as well as the success of the customer
industries in Europe. Customer-supplier relationships will become even more intensive. The largest
volumes might move gradually towards Asia and Eastern Europe due to lower production costs,
but specialisation into smaller segments especially helps the European producers to stay
competitive. Eastern European steelmakers will also challenge the Western steel industry and the
competition in Europe will intensify by taking further steps towards consolidation. In the scenatio
analysis, many negative developments for the steel industry were found highly unlikely, including
the risks related to Europe’s strict environmental laws, consequential extra energy costs and
possible implications related to investment policies, for example. Wild card drivers, which should
be monitored closely include, e.g. the development of the Chinese political system, increased
protectionism, the scarcity of raw materials such as coke and finally, the possible global recession,
which could question many of the mainstays in the steel industry’s bright future.

The first of the created scenarios for the steel industry - We Are The Champions - builds on
many of the positive elements mentioned above. Steel products are well-positioned in terms of
ecology and they compete well against other materials in the new world of more demanding
ecological values. The industry also focuses on a higher automation level, more efficient production
processes and partnerships with the customers - which can even lead to vertical integration. The
industry avoids becoming a bulk product industry, specialises into smaller segments and stays agile.
Global growth keeps steel demand strong. Energy availability and pricing can be considered
challenging in this scenario; however, with more efficient processes and good bargaining power
over the customers, the industry can deal with the cost pressures.

The Go East — scenatio shares many similar elements than We Are The Champions. However,
the materialisation of this scenario is much more dependent on the triumphal continuation of the
Asian economic growth and thus, increasing prosperity and infrastructural investments in many
emerging countries. India, in particular, will grow and become a strong industry player in addition
to China. In the mid-term future, up to 2018, foreign direct investments shift to Asia and the
European steelmakers focus on niche segments. However, the development is not found to be
sustainable and thus it is possible that latest by 2028, climate change has developed into a crisis,
which has forced all nations to agree on a truly global climate agreement. This means production
limitations for high-polluting producers such as in China and Russia. Before this development,

Western steelmakers need to go through a painful restructuring phase and much steelmaking
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capacity will be removed from the market. The European steel industry, however, will benefit from
the high Asian steel demand, e.g. once the scarcity of raw materials keeps global pricing high.

The most improbable, but conceivable third alternative future - What If...7 - is a slower
growth scenario, which questions many of the success factors in the other two scenarios. The Asian
steel industry will continue growing and investments will drift to this region; however, there is a
risk of disturbances in the global economy and consequently, a potential need for flexibility to
adjust capacity if steel consumption dramatically collapsed. Higher ecological values have
implications on the steel industry, but mainly negative, except on those long steel producers, which
benefit from the rail traffic preferences. New innovations and the lead in technology shifts to Asia,
and the risk for protectionism increases once the Asian steel export to Europe starts spoiling the
market pricing.

To summarise, the results indicate that the created and tested scenario method succeeded in
engendering foresight for capital-intensive case industries and by illustrating the alternative futures
for them, it managed to also contribute to decreasing their uncertainty. It could be assumed that
the created plausible scenarios would be viable to be implemented as an integrated part of any
paper or steel company’s strategy process and thus, they could also create competitive leverage

against other players.

6.1.2 GSS implications on the generic scenario process

This research set as another key objective to create a GSS-based scenario process model in order to
enhance the foresight capabilities within capital-intensive industries. Further, the target was to
evaluate the general usability, benefits, limitations and areas of improvement for such a model. As a
problem-solving vehicle - a construction - this study yielded a new SAGES scenario model, which
combines the key elements of the generic scenario process, computer-mediated group innovation,
literature-based data gathering, interviews, causal mapping, deductive scenario reasoning and
various expert resources. This model can be regarded as one of the major contributions of this
study and a new addition to the cutrent scenatio practice.

The SAGES scenario process commences with a Szart-#p including scope definition,
decision focus, time frame selection and team building where, in addition to the scenario task force
team, top management support is targeted to be enhanced by committing an internal steering group
for the target-setting. In the Analysis phase, the basic secondary data gathering from the literature is
conducted, primary data is collected with background interviews and, as a conclusion, the basic

listing of key megatrends, drivers and events are obtained. Again, the internal steering group is
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committed to the process before proceeding to the Group innovation phase, which is perhaps the most
crucial phase in the process. Here, in the computer-aided expert group sessions, the pre-selected
megatrends are assessed, the key trends and uncertainties identified and prioritised before being
clustered and grouped into the form of tentative scenario clusters according to the two most
important megatrends. Further, based on the tentative results, the actual events for the scenatio
clusters are innovated in order to deepen the analysis of the scenario paths. During the group
innovation, the plausibility of the scenario clusters is also tentatively assessed.

The Evalnation phase in the SAGES scenario process includes the development of the group
innovation results into the form of tentative scenarios, the assessment of their internal consistency
and plausibility, and finally, the writing process of the actual narratives by a single author. The
internal steering group will again bring their contribution to the process by critically evaluating the
results before their finalisation. In the final Scenarios & Strategy phase of the scenario process, the aim
is to test the final scenarios, conduct action planning including the creation of eatly warning signals
or triggers for each scenario, and communicate and implement the scenarios.

This problem-solving scenario construction was targeted, for example, to decrease the heavy
structure of the conventional scenario process, speed-up the scenario building, lower the threshold
to join the process, reduce overconfidence and encourage out-of-the-box thinking (see Section 3.1).
The motivation to improve the productivity and time-efficiency of the scenario process was
motivated by Gallupe and Cooper (1993), for example, who stipulate that already with an
electronically aided brainstorming group of 8 or 10 people, the number of unique ideas is more
than twice as high as in a group utilising traditional brainstorming. The current research seems to
find support for this argument when comparing the number of identified unique industry drivers
by the expert groups of eight people in the group innovation and the identified unique industry
drivers found in the literature analysis and background interviews in the analysis phase of the
SAGES process. As can be seen in Table 41, the expert groups for both industries managed to
innovate more than twice as many drivers as the analysis phase. The cumulative numbers of unique
drivers for the scenario creation totalled 217 for the paper industry and 227 for the steel industry.
Thus, despite the differences in the expert group composition, the data gathering yield was rather

similar in both industries.
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Table 41. Paper and steel industry drivers identified in the analysis and group innovation
phases of the SAGES process.

Paper industry Steel industry

drivers drivers
Analysis phase 85 65
Group innovation phase, time frame 2018 176 204
Political 27 32
Economic 31 26
Social 27 32
Technological 29 39
Ecological 32 27
Industry-specific 30 48
Analysis + Group innovation total (excl. overlaps) 217 227
Time frame 2028 36 36

Due to the natural tribulations to measure other parts of the developed scenario process,
especially the final scenarios’ accuracy and even quality, the method appraisal process was focused
on the group innovation phase and the participants’ views on the used method and its output. This
process phase was also considered focal to reveal the key differences between the GSS-driven and
generic scenatio processes. The scenario session appraisal results (see Figure 53) verify that the
participants felt the process to be both productive and time-efficient. The statement .4 /o of useful
information was created for the scenarios received support from both teams. In general, the steel industry
team valued the scenario session output as being more positive than the paper industry team,
although in both cases the results, regarding both the scenario model and group support systems,
can be characterised as being rather affirmative. The practical arrangements and session facilitation
received the best feedback, followed by strong support for the statements concerning the method’s
positive implication on the innovativeness and out-of-the-box thinking. Further, the majority of the
participants considered the computer-aided systems easy to use.

The general usability of the model received support from the participants, who gave support
for the statement regarding the possibility to utilise the GDSS in scenario construction, in bringing
contribution to the long-term decision-making of an organisation and finally, creating a competitive
edge for a company. The participants showed more hesitation in declating the new method
superior to traditional meeting methods, although this statement also received good scores from
both scenario teams. In addition, some participants hesitated to evaluate the scenarios’ function to

evaluate the development of an entire industry. Finally, the most obvious area of improvement in
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the created scenario model was clearly time management, which received the by far lowest

satisfaction rates in both scenatio teams.

50

Average score

Practical ~ Computer-  Developed Alotof  GDSScanbe Developed Developed GDSSisa  Scenarios,  There was

issues,  aided systems  scenario useful used in method can  method and more created in the enough time
materials and were easy to  method information  identifying  contribute  conducted efficient developed for
facilitation use. encourages  was created future trends the long-term scenarios can  decision-  process, can  conducting
worked well. to innovate  for scenarios and events, decision- create making be usedin  all working
and think and scenarios making of a competitive method than scanning the phases in the
"out of the basingon ~ company.  edgefora  traditional future of an session.
box". them. company. meeting entire
work. industry.
‘ M Steel industry team W Paper industry team

Figure 53. Summary of the scenario sessions’ appraisal results.

To summarise, the results seem to support a conclusion that the majority of the scenario
construction objectives — set in Section 3.1 — have been met. The created model has managed to
decrease the heavy structure of the scenario process by improving the productivity and time-effectiveness of
the generic scenario process. The research has given indication that the scenario process can be speeded-
up by utilising GSS meditation. Further, the GSS-based process was found to be functional and also
gained rather high participant satisfaction. This, together with the apparently high time-efficiency,
could be expected to have positive implications in lowering the threshold to join the process. Internal expert focus
has been increased successfully, although the wide-ranging statements concerning the improvements on
organisational learning and commitment cannot be made since the scenario implementation did not
belong to the scope of the study. The model has managed to create three alternative futures, which
have been evaluated and found internally consistent during the scenario process. The scenatio
construction has thus been found to be empirically viable and, from the process perspective, the
model is working well.

The method appraisal results gave support that the participants felt enbancement in open-minded

thinking and innovating ont-of-the-box. However, based on the scenario evaluation #he overconfidence
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management and escaping from the focus on the current issues did not fully succeed. The evaluation of the
scenario quality aspects is, however, difficult for many reasons. First, the field of the results is
abstract once future development cannot be declared right or wrong. Further, the qualitative or
quantitative prognoses have both benefits and pitfalls. The scenatio results of the SAGES model
are qualitative, which have been created by utilising semi-structured heuristic scenario logics. The
results are highly dependent on the expert’s views, although the other resource groups increase the
objectivity of the results and the commitment to the scenatrio implementation could be expected to
be higher after participating in the process. As Lindqvist et al (2008) state, the created SAGES
model and support tools scenarios cannot, in general, be considered to impact the scenario results
and quality negatively; instead, the method just enables efficient input, and the quality is more

dependent on the participants and facilitation.

6.2 Discussion

Interestingly, the created scenarios for the paper industry follow many same themes as the earlier
scenario studies conducted especially for the Finland-based paper industry. Many similar elements
can be found from the I Wil Survive scenario and the Active Change scenario by Hetemiki et al
(2006) or the technology leap—based Dream positive utopia scenario by Meristo et al (2000), for
example. All these scenarios conclude with a successful future, where the paper industry manages
to renew its operations and regain sustainable profitability. These scenarios and their themes also
follow quite closely the official R&D objectives of the Finnish forest industry. The research
strategy of the Finnish Forest Industries Association (2008) aims to double the value of the products and
services supplied by the forest cluster by 2030. Key priorities in order to achieve this aim include intelligent
fibre products, new products manufactured from wood-based materials, biorefinery technologies,
added value for wood biomass and intelligent, resource-efficient production technologies (Forest
Cluster Ltd 2006, Honkatukia and Kuusi 2008). The same sources also expect that cross-border
consolidation between the chemical, forest and energy industries will occur (Confederation of
Finnish Industries EK 2006), which has also been selected as one of the key warning signals for I
Will Survive.

However, another analogy between the current research and earlier findings is the industry’s
poor confidence in the materialisation of the set ambitious targets for industry renewal. Among the
most unlikely drivers in the paper industry analysis numbered the revolutionary impact of fibre-
based packages on profitability and the larger-scale development of hybrid media solutions

combining electronic media and conventional fibre-based products. In a similar way, the majority
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of the Delphi panel in Héyrynen et al (2007, p. 184) evaluated the innovation-lead renewal of the
paper industry, i.e. that doubling the value of the production of paper products is rather unlikely.
On the other hand, the experts in this study assessed many interesting wild card drivers as being
rather probable - many of which can also be found in core of the I Wil Survive scenario. Such
drivers include the energy and climate policy implications on the energy pricing, the positive impact
of the ecological values in customer habits and, contradictory to the study’s findings, the emergence
of hybrid products. Further, the findings Hiyrynen et al (2007, p. 187) support the conclusions of I
Will Survive that the most potential areas for new innovations are in the fields of packaging and bio-
chemistry.

The other two scenarios - New World — Old Paper and Who Needs Paper? - can also be
mirrored against the existing scenario studies. The former shares many similar themes as
Development of Current Structures by Hetemiki et al (2000), where the paper industry also hesitates at
making radical changes in product innovations and thus the investments drift outside Finland’s
borders. Regarding the latter scenario, the opposite is found from Merist6 et al (2000), where the
negative technology leap Others’ Knowledge Is Power results in dramatic implications in the printed
media’s operating environment. The contents of the scenarios are, of course, not totally identical;
however, they can be seen to share some key elements and pessimistic assumptions, especially
regarding the stagnating technological development. Another counterpart for the Who Needs Paper?
can be found from TAPPI Futurists’ (1999) scenario set, where Paper in a digital world scenario
illustrates a future, where a definite shift away from paper to the electronic media occurs.

Based on these apparent resemblances, it can be stipulated that the qualitative results of the
GSS-based scenario process for the paper industry have, on some level, resulted in the same
conclusions as the apparently more extensive and more resource-intensive scenario peers. This can,
of course, be evaluated as being both positive and negative. On one hand, the similarities increase
the plausibility of the scenario paths and the confidence that the scenario model has screened the
right themes and drivers as the fuel for the alternative futures. On the other hand, too similar
results with eatlier practices could be stipulated to offer few new elements and extraordinary
thinking. The process has, however, identified a notable number of wild card drivers, such as
deeper vertical integration in the value chain and raw-material supplier consolidation change, which
are unique for this scenario process and speak for the positive implications of the model for its
innovativeness and out-of-the-box thinking.

With regard to the steel industry scenatios, it is also possible to draw some resemblances

between the SAGES scenarios and the results by other practitioners. As depicted eatlier in this
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study, the outlook for the steel industry and the resulting scenarios were very optimistic, especially
focusing on continuous economic growth and the positive implications of the emergence of
ecological values. Karikorpi (2008) also summarises that the scenario study by Leppimiki and
Meristé (2007) revealed that the metal and machinery industries” opinions mirrored mainly in the
Open Creative World scenario, where the driving forces are market-driven development, rapid
economic growth and globalisation. This alternative future can be characterised as the most
positive out of this study’s three scenario paths. From the established SAGES scenario set, both
We Are The Champions and Go East share many similar assumptions and themes: they are based on
strong economic growth and open trade, which are coupled with technological advancements and,
e.g. the increase of automation. Finding a counterpart for the What If...? — scenatio is more
difficult. This scenario is based on market- and technology-driven imperfections, which
dramatically impact the industry and collapse the demand for steel. However, the pessimistic futures
by Leppimiki and Meristd (2007) base their uncertainties on policy-driven failures: in World of
Apreas, the markets are fragmented causing, e.g. trade bartiers, and in The World of Mistrust it is
globalisation which fails resulting in protectionism and polarisation. The latter scenario could be
considered as an anti-scenario for Go East, where global expansion to emerging markets plays an
important role.

When comparing the results of the two industries, the first observation is that the steel
industry’s general outlook is perceptibly more positive than the paper industry’s alternative scenario
paths. A fast conclusion could be drawn to the differences in the states of the industries at the time
of the research and stipulate that the steel industry results mirror the positive economic trend,
which was still ongoing in the metals industry at the time of the empirical research. In turn, the
decline of the paper industry had been ongoing for several years and thus, the expert group of this
industry was emphatically realistic and perhaps leaning towards pessimistic views. Another source
of bias is the composition of the expert groups and other professionals committed to the scenario
process. It could also be stipulated that at some extent the personal characteristics and preferences
of the participants have impacted the results, and resulted in positive or negative inclinations. Some
participant-view related differences and bias might have occurred — an issue that has been
considered to exist in other group support based scenario processes (Piirainen and Lindqvist 2009,
2010); however, this could be expected to impact more the identification of individual drivers
rather than their anonymous prioritisation, where the positive and negative impact evaluations are

created.
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Thus, the cycle-dependency seems to be a more probable source for overconfidence bias.
Support for this root cause of business dependency, which is related to the common pitfall of
Jocusing on curvent issues and discussed especially by O’Brien (2004), can also be found from earlier
paper and steel industry scenarios. For instance, if we simplify and say that the forest cluster
scenarios by Meristo et al (2000) had generally speaking positive outcomes and know that they have
had been created at the top of the business cycle at the turn of the millennium, we can identify one
possible example for overconfidence. Further, the reference scenario study for the steel-consuming
machinery industry by Leppimiki and Meristé (2007), conducted in the middle of the steel boom
and strong economic growth, had rather positive alternative futures as well. The present model
could not fully avoid overconfidence cither, especially in the case of the steel industry scenarios;
however, through the industry analogy approach and by also measuring the drivers’ impact in
quantitative form, the SAGES process managed to identify overconfidence- already a good start for
managing this bias.

Contrary to the overconfidence issues, in light of the recent global turmoil, it could be
argued that the developed scenario method failed at least in one respect: it could not anticipate the
dramatic near-future events of the devastating financial crisis. The group innovation phase of the
empirical phase was conducted in April 2008 and the scenario narratives were ready by June 2008.
The first signs of the global recession were already visible then and within a few months, Lehman
Brothers went bankrupt and the global economy faced a severe slump. Why did the scenario model not
identify the up-coming financial erisis? But it did. The instability of the financial system was among the
pre-evaluated driver candidates for both industries in April 2008; however, the expert panel did not
expect this single driver to dictate the industry’s development 7z fen or twenty years’ time. In other
words, the financial crisis, as well as some other topical issues in spring 2008 such as soaring oil prices,
Jood crisis, Russian wood import tariffs to Finland, were screened in the model and regarded only as
momentary disturbing factors and not long-term drivers. Regarding the scenario quality, first, this
end result could be considered a positive feature of the scenatio model, since in this way such
distractions did not dominate any scenario and thus create rather inconsistent and single-factor
dependent future outlooks. Deadlocking to one single known current issue — which, e.g. O Brien
(2004) has warned to avoid — would have made the scenatios qualitywise more vulnerable, less
visionary and poorer in creativity. In addition, the most evident consequence of the financial crisis,
the stagnating global economic growth, is among the key assumptions of at least two scenarios
(New World — Old Paper in the paper industry and Whart If...7 in the steel industry); thus, one cannot

state that the recession implications would be entirely absent from the created alternative futures.
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On the other hand, we can discuss whether the severity of the financial crisis and its
implications in short-term on, e.g. nations’ willingness and/or ability to participate in climate
change actions due to the vicious circle of debt, structural changes in supply and demand balance,
emergency of electronic media and many other key drivers should have been addressed more in the
scenarios. Without any doubt, such indirect ramifications can have a major influence on at least the
probabilities or the evolution speeds of certain scenarios. A prolonged recession can retard or
accelerate the development of certain technologies and cause sudden disturbances to the supply
and demand conditions, e.g. by aiding the emergence of substituting materials. This could be
expected to be the case in the battle between the printed and electronic media: the first signs have
indicated that the global recession is accelerating the transition towatrds electronic solutions and
thus regaining the lost demand will be more difficult for the printing and writing paper producers.
In other words, in this example, due to the financial crisis and the global turmoil we have evolved
faster towards the scenario Who Needs Paper? and its probability has increased. In the further
development of the scenario model, it should be considered how some kind of balance concerning
the pre-determined current issues could be found: they should not dictate the scenario stories, but
the scenario assumptions’ sensitivity towards these potential driving forces should be in a way
tested.

The apparently different overconfidence levels of the paper and steel industries, but at the
same time the parallel findings concerning the future megatrends and investment determinants, can
be regarded as partial support for the assumption of the industry analogies. Ebeling (2004) and
Lindqvist (2003, 2005), for instance, have stipulated that the two case industries share many basic
conditions, e.g. within the capital-intensive nature of the operations. However, according to the
results of this study, the industries also have differences both in future outlook, driving forces as
well as in performance expectations. A more detailed comparison of the differences in the scenario
and future outlook is presented in Table 42.

The demand drivers of the steel industry focus on construction and transportation
industries, which have huge growth potential when nations become more prosperous. The paper
industry also yields from this growth; however, at the same time, it confronts severe competition
from substituting materials such as plastics and especially the electronic media. Assessing the
competitive forces of the industries based on the scenario results, the paper industry seems to have
a much higher risk for severe competition from both new entrants and substitutes. No major
threats emerge from aluminium, plastics or ultra-light electric cars in the scenario analyses for the

steel industry, which could have dramatic implications on the demand for steel. Regarding the

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Conclusions and recommendations

214

bargaining power of suppliers, both industries will face challenges: the steel industry in the form of

ever consolidating supplier industry structure and the paper industry through severe competition of

fibre resources by other industries and end uses.

Table 42. Comparison of steel and paper industry scenario results.

Paper industry

Steel industry

Future outlook

Divaricated future

Bright future

Confidence level

Pessimistic/realistic view, low
confidence on positive technology
leaps

High overconfidence, trust on
continuing demand growth

Supply and demand drivers

Stagnating mature demand in
Western countries in some grades,
fibre resources under high
competition (energy end use)

Construction and transportation
industries create demand,
suppliers continue consolidating

Threat of new entrants and

Serious threat from plastics and

No major threats detected

substitutes electronic media

Scenario development

Technology-driven, market- and
society-driven

Market-driven, partly society-driven

Some leading indicators for *  R&D expenditure e Global economic growth
the future . Cross-industrial mergers . Eco-efficiency standards in EU
. EU biofuel targets for steel products
. Inward pulp and paper . Vertical integration
investments in Scandinavia . Asian steel production growth
. Number of 15t choice paper . Inward FDI in India
technology students . Global climate agreement
. Number of broadband internet negotiations
subscriptions o Apparent steel consumption in
. Internet sales China and India
. Circulation of top newspaper . Number of dumping suits
titles

The characteristic features of the paper industry scenarios include the focus on technology-
driven development. In the scenarios, the technological development is seen both as a cure (I Wil
Survive) and a disease (especially Who Needs Paper?). The New World — Old Paper — scenatio could be
considered market- and society-driven, as the leading themes relate to economic disturbances, cost
pressures and the negative implications of the ecological valuations. The process methodology
could be expected to have influenced the dominance of technology, since the technological
development was selected as one of the key megatrends according to which the identified future
trends were clustered. On the other hand, in the steel industry scenatios, the leading theme in all
three scenarios is the continuous global growth, which makes the scenarios very much market-
driven — although the key megatrends used in the deductive scenario reasoning related to the
scarcity of raw materials and ecological values. Based on these results, it cannot be declared that the

SAGES process and the deductive megatrend-driven reasoning would directly impact the scenarios’
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contents. The results of the model has some interconnection with Merist6’s filtering model (1991),
where the alternative futures are approached and tested by using technology-driven, market-driven
and society-driven filters. In the SAGES model, the filters are not specially used; however, the
deductive reasoning develops the scenatios towards similar logics around technology, matket or
society themes depending on the megatrend axes. One of the key perspectives — in the SAGES
model one or two key megatrends — filters the scenario results and brings them to the front.

Despite the conclusion that the pre-selected megatrends did not have major impact on the
end results, the setting to create the scenarios around the axes of megatrends is one of the crucial
areas in the created new scenario model. In order to avoid impossible combinations and failures in
the driver prioritising, pre-selected megatrends were used. Still, one can argue whether all screened
megatrends fulfilled the criteria and were relevant for the industries. As Mannermaa (2004) says, the
same megatrends can include several perspectives and can be understood in many ways.
Concerning the selected megatrends in the current study, for example, one can argue whether the
scarcity of raw materials really is any megatrend and whether in terms of paper and steel industries
one should talk more about the cost competitive — priced raw materials, while, after all, there is and
will be key raw materials for both industries available, but local differences just make alterations in
their pricing and supply. However, the global scarcity of water, oil and many other momentous
resources has been acknowledged widely as one of the crucial driving forces for the future.

When reviewing the future of entire industries, it must be remembered that the same drivers
do not necessarily have a similar impact on all areas within the industry and some product grades
within the industries seem to get more attention than others. For example, while the electronic
media have a severe negative influence on the printed media, it can contribute positively to the
packaging industry due to the increased internet sales. Furthermore, GSS-based scenario process
can yield only fragmented information on certain product grades within the industry in question
and give more emphasis on others. Thus, at least two important issues arise. First, the scope
defining needs to take into account the level of details which is desired; second, turning the
qualitative results, i.e. a number of trends and drivers into the form of quantitative forecasts, needs
separate work and cannot be obtained directly within the same scenario process. Especially the
scope definition and realistic objectives concerning the impartiality of the results are important to
remember. As Piirainen and Lindqvist (2009, 2010) have discussed, the users of GSS-based
scenarios need to understand and accept some trade-offs in the level of details compared with
other more rigorous and formal scenario models. For example, in the current research the

individual product group-specific scenarios for two case industries would have not been realistic to
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be included to the scope and instead, the focus has been on identifying key driving forces inside
two industries and thus, engendering alternative futures for them.

Based on the scenario results and the experience of this research, the GSS based scenario
model can offer a light-weight and effective way to compose indicative alternative futures for the
capital-intensive industries, also by adding personalised insider views of the industry. The best
features include the high productivity and effective structuring of the scenario clusters; however,
the determination of the causal linkages of the trends is mainly left for the scenario team and
finally, to the single author of the scenario narratives. This could be regarded as a challenge which
can, however, be tackled by using several resource groups who verify the plausibility and internal
consistency of the scenario paths throughout the process.

With regard to the SAGES model’s features, compared with the earlier practices in
combining scenatio planning and GSS models, certain similarities and differences can be identified.
While Eden and Ackermann (e.g. 2001) utilise causal mapping and systems thinking in their
process, the SAGES process is based more on conventional scenario planning practice, where the
future drivers are organised by utilised heuristic and partly intuitive-logical reasoning. Compared
with Blanning and Reinig (1999, 2002, 2005), the current model is less quantitative and structured,
although it borrows some elements: the SAGES model also partly exploits literature-based data
gathering, and features of the cross-impact analysis can be seen in the process phase, where the
correlations between the megatrends and individual drivers are sought. Compared with Blanning
and Reinig’s practice, one challenge of the created SAGES process relates to the management of
the information, which the group innovation generates. First, there is a risk of information
overload, which might impact negatively the selection of the right themes for scenarios. Second,
when managing the overwhelming amount of information it is possible that important drivers
might be lost in the filtering process. Reducing the number of drivers before their prioritising is
necessary from the practical point of view and thus, both the most influential and probable — but
also the least probable — drivers were selected for the prioritising. The risk of losing important
information concerns the middle class trends, which shall not be forgotten. They need to be also
reviewed and potentially used also as the fuel for the scenario paths, as it has been done also in the
current study.

The most similarities the developed SAGES model has with its predecessor, the intuitive-
logics-based IDEAS scenatio process. Methods share the features and practices starting from the
same groupware and focus on group innovation in data gathering, as well as causal mapping

techniques (Piirainen and Lindqvist 2009, 2010). The insider-perspective, which Kokkonen et al
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(2008) identified as one of the characteristics of the IDEAS scenarios when compared with field
anomaly relaxation (FAR) analysis-based scenarios, was reduced in the SAGES model, e.g. by
committing several resource groups to the process. The scenario reasoning is more intuitive in the
IDEAS process, which does not limit the number of scenarios — as is the case with the SAGES
scenarios utilising the 2x2 matrix method. The detail-level of both scenario methods is equally
extensive, although dependent on both the expert group and the scenario practitioner’s own
judgment when finalising the narratives. Although the SAGES method can be regarded as a slightly
more sophisticated and heuristic method to create computer-aided scenarios, it can be positioned
together with the IDEAS into the intuitive end of the scenario schools of thought. Both GSS
mediated methods are especially well suited to conditions where time and resoutce efficiency are
needed in order to commit key decision makers to the scenario process - either to gain acceptance
or gather expert insights. The flexible processes, which make some compromises in compatison
with the more rigorous and analytical models, can be repeated more often and, if needed, with
short intervals that increase the adaptability, e.g. to the strategy process.

To conclude, with regard to the paper and steel industry scenarios, evaluating the results is
almost impossible. While plausible and consistent scenario sets were produced for both industries,
their accuracy and other qualities are difficult to assess before 2018 or even then. However,
drawing some recommendations from them is rather straightforward. In the paper industry, the
companies should make efforts to support the I Will Survive world to materialise, since the other
two alternative futures are much gloomier for the industry. Thus, among others, energy and
production efficiency improvements should be promoted, notable industry consolidation and
restructuring made and especially, new innovations, for example on biofuels, should be enabled by
at least doubling the R&D expenditure inputs. In the steel industry, the recommendations based on
the scenario results relate more to the risks of the What If...? scenario. Companies should prepare
themselves for the risks and challenges of this kind of future, where the slow economic growth
causes overcapacity to the industry and the competition becomes more fierce. The quest for
Meristd’s (1989) strong strategy would be the first recommendation here for the steel companies, who
might have had too much overconfidence in the current market conditions and in their current
product portfolios. Globally, interesting indicators for the steel industry’s development are the
national economies of India and China — their success or stagnation will have major implications
on the demand for steel over the next decade.

According to the study’s results, some recommendations on the GSS development in the

scenario planning context can be also made. The developed SAGES method has proved to
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contribute many of the pitfalls identified in the generic scenatio process; especially time and
resource intensity can be reduced and internal experts can be more committed to the process.
However, the model and GSS involvement in the scenario process would still need refinement in
terms of overconfidence avoidance and the focus on cutrent issues. Although the scenario results
managed to avoid certain topical known issues, which could have labelled the results unnecessarily,
the steel industry scenarios, in particular, can be interpreted to have a partial overconfidence bias
and time-dependency. A partial participant-view bias was also identified. Ways to further develop
the process could include: conducting several face-to-face group innovation rounds with several
different experts groups or introducing web-based GSS methods to analysis and/or group

innovation phases in addition to face-to-face scenario work in order to widen the expert data base.

6.3 Reliability and validity of the results

The analysis of the reliability, validity and generalisation of the results is an important mainstay for
every research. The key biases of the whole research process and primary and secondary data
sources need to be evaluated against random or systematic etrors, other weaknesses and
imperfections. Four often referred criteria to evaluate the reliability and validity of the research
results are: 1. Construct validity, 2. Internal validity; 3. External validity; and 4. Reliability and objectivity of the
results (e.g. Yin 1989, Marshall and Rossman 1989). In the following, the current research is
mirrored against these four criteria.

Construct validity describes how well information about the constructs in the theory being built is measured
in the research (Neergaard and Ulhoi 2007, p. 416). In other words, the construct validity assesses
how well the theories and ideas based on them have been translated into the form of actual
measures and constructs. Regarding this study, the concrete measurement of the research output
and the created scenario model culminate in the final scenarios, their measurement and the
appraisal results. Regarding the evaluation of the scenatios, a major difficulty exists since there is no
perfect measure or definition for the desired scenario. Here, construct validity has been targeted to
be enhanced by utilising multiple sources to provide different perspectives to the scenario concept
and its desired output. Regarding the validity of the scenario contents, the factual and estimated
elements of the future have been separated as well as possible in the analyses. In order to improve
the construct validity of the final scenarios, statements concerning the future have been presented
as claims with a sense of prediction, to which the reviewer can take a better position regarding their
truth of proposition - one of the key validity claims by Habermas (1984, p. 36-39). In turn, fact-

based data have been presented separately and clearly marked.
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Regarding construct validity enhancement related to the measurement of the scenario model
as a process, the selected evaluation criteria were closely linked to the set objectives for the
construct which, in turn, were derived from the pitfalls of the earlier theories. Attempts to improve
the inadequacies of construct validity in both cases were made by utilising triangulation, i.e. by
committing several primary and secondary data sources to the process and the author’s personal
expertise in the research methodologies and capital-intensive industries, and by committing several
professionals who possess a considerable amount of accumulated knowledge in the theoretical and
empirical fields of research. Furthermore, qualitative and quantitative triangulation sources in the
current study included at least the following data-acquiring methods: accumulated knowledge of the
scenario team; background interviews; tacit knowledge and second opinions of the steering group;
actual industry expert panels; and several secondary data sources such as journals, professional
publications, surveys and statistics.

Internal validity refers to causality errors. This type of validity is especially important for the
current research due to the many causality decisions made during the empirical part of the research
process. In the final structuring of the scenario paths, the scenario team evaluated the causalities
between different future patterns and events. Causality errors by individual actors in the process
might have occurred; however, internal validity was attempted to be enhanced by laying emphasis
on the critical second opinions of the different research groups. The internal validity of the
literature review can be expected to be higher since the references to past research have been
targeted to be made as genuine as possible and with no speculative causal elements.

External validity refers to the possibility of generalising and repeating the results in new
settings. In order to enable the repetition, it is vital to describe the research process in as much
detail that the reviewer can make judgments about the key components of the research process and
understand how the study has been made (Strauss and Corbin 1998). Such detailed illustration has
also been the objective for the current research. The external validity’s weaknesses of the current
study relate to the utilised research process, its participants and the empirical field of research. As
the selected method to explore the future of two capital-intensive industries has a strong emphasis
on team composition, the results also revealed partial participant bias. The dependency on the team
members and their character, profile and knowledge decreases the external validity of this research.
Further, the empirical results are difficult to generalise as the research setting was industry-specific.
This is typical for case studies. However, the external validity was targeted to be enhanced by
utilising data triangulation in all process phases and by documenting all process phases closely in

order to aid the repeatability of the study process. The small sample size in the group innovation
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phase reduces the possibility to generalise the quantitative research results, in particular, although
this is also a special feature of the selected research method.

Finally, the reliability and objectivity of the research include the evaluation of the data
source authenticity, the professional nature of the publications, any possible interpretation errors
during the research process, and the avoidance of subjective arguments in the assessment of the
research. In the current research, the primary data were obtained through expert interviews and in
multiple group sessions with industry experts. In all these events, interviewing and facilitation may
have caused bias and misinterpretation, although efforts were taken to minimise them by following
pre-established procedures in all communications. In the group innovation phase, where the
majority of the research data were created, the facilitation was conducted with special care and in all
voting phases, pre-determined verbal scales were utilised in order to illustrate the questions. The
scenario method had an in-build triangulation feature where the secondary data, obtained before
the group innovation session, were verified and evaluated both by the steering group and later by
the expert group.

The utilised groupware did not cause any technical problems during the research process
and the technical processes were conducted by a skilled and experienced researcher. The group
innovation results were given in Finnish and later translated into English which might have caused
changes in the nuances of the original results; however, the participants had the opportunity to
check and comment on the translated key results. Regarding the literature sources, the data source
authenticity was checked and documented exactly. The quality of the literature was also checked
with recognised professional journals being preferred in the references. The authot’s extensive
experience of the paper industry also contributed the reliability of the results. Any possible
objectivity bias resulting from this interest was minimised by utilising many external industry
professionals.

According to Kasanen et al (1991, 1993), the most important condition of validity for a
construction is that it works in practice and aids problem-solving. In addition, the construction
needs to fulfil, e.g. the criteria for progressiveness, objectiveness, autonomy and criticalness.
Starting from the functioning of the model, the validity of the construct was tested in an insightful
way by creating scenarios for two industries with acceptable results. The construct can be said to be
progressive since it provides a new way to combine GSS and scenario methodologies into a truly
integrated scenatio process. The construct and its results have also been compared with its peers
and thus evaluated its innovation value. Jarvinen (2004, p. 109) mentions this kind of comparison

of the totally new construct with some other conceivable method as one of the main evaluation

Lindqvist, Antti. 2009. Engendering Group Support Based Foresight within Capital Intensive
Manufacturing Industries — Case Paper and Steel Industry Scenarios by 2018.
Lappeenranta University of Technology.



Conclusions and recommendations 221

criteria of innovation. Each step of the model can be separately repeated; however, the objectivity
and autonomy of the construct has limitations due to the strong focus on experts which creates
human bias regarding the end results. The criticalness of the construct was also improved by
involving several resource groups in the process which increases second opinions and critical

thinking.

6.4 Contributions of the study

We can stipulate that this research has: i) enhanced foresight for two capital-intensive industries by
engendering alternative futures for them; i) developed a GSS-based scenario vehicle for foresight
improvement purposes; and iif) found support for many positive implications of GSS tools in
scenario and strategic planning contexts albeit with some limitations. In the following, the
contributions the current study has been made to the present theory and managerial practice are

discussed.

6.4.1 Theoretical contributions

The current study has provided theoretical contributions to the existing practice of both scenario
planning and group support systems. The research has identified the key pitfalls of the generic
scenario process and, based on these pitfalls, constructed a problem-solving construct aiming at
improving the scenario process. The innovation in the created SAGES scenario model has been to
create a fully integrated GSS-based scenatio process, including features of, e.g. deductive reasoning
with megatrends, trend clustering and causal mapping. Finally, the new construct has been tested
empirically with two capital-intensive case industties.

Table 43 summarises the key benefits and limitations of the created scenario model
identified during the research process. The GSS-based scenario model has best contributed to the
fields of process-related improvements. The empirical testing of the model revealed a notable
enhancement in time-efficiency and productivity, which helps to conduct a notably faster and
lighter scenario process. This enables to lower the threshold of key experts joining the scenario-
making and, since the runtime of the process is shorter, the process is easier to adapt to the strategy
process because the scenarios can be created more often according to the needs of the strategy

process.
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Table 43. Summary of the main benefits and limitations of the SAGES scenario model.

Perceived benefits Perceived limitations
Process-related features + High time-efficiency and - Time management need to be
productivity balanced with the scenario process
+ Lower resource-intensiveness - Number of scenarios limited to

+ Fast and lighter process reduces  four due to 2x2 matrix
the threshold to commit key
experts to the process

+ Scenarios can be made more
often and at shorter intervals

+ Structured and logical
facilitation

+ High participant satisfaction,
committing internal expertise in
scenario process

+ Computer-aided systems found

easy to use

Contents — related features + Both qualitative and - Partial participant perspective bias
quantitative results - Partial overconfidence and time-
+ Personalised scenarios dependency biases
+ Taking into account both - Small sample size limits the trust of
expert panel participants’ views the quantitative data

and latest public view
+ Encouraging to innovate and
thinking out-of-the-box

Participant satisfaction was recorded to be high, which can be expected to lead to better
commitment of internal expertise in the scenario process. Further, regarding the process-related
features, the model was found to be well-structured compared with more intuitive methods and the
computer-aided systems were easy to use. The biggest limitation relating to the process was
surprisingly related to time management. The schedule for the group innovation session should not
be made too tight otherwise this can have both content- and motivation-related negative
implications. Many positive contents-related perceptions were also made. Compared with
traditional brainstorming, the GSS-based scenario model could increase the participants’
innovativeness and out-of-the-box thinking which, in turn, enhances the quality of the scenarios
and gives them a personalised qualitative touch. The process output includes both qualitative and
quantitative results, which is positive. Further, many of the contents-related limitations can be
notably decreased by combining primary data of the expert panel and secondary data based on the
latest literature.

Most of the perceived method limitations relate to the contents of the scenatios. According
to the empirical results, the GSS method could not reduce the overconfidence and time-
dependency biases of future prognoses; however, no evidence could be found that the scenarios
would have had more of these biases than other scenario methods. Due to the strong reliance on

the expert groups, the scenatrios’ contents also partially had a participant perspective bias which
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was, however, reduced by committing several resource groups and adding literature-based input to
the process. Finally, the small sample size could also be considered as a limitation when handling a
lot of quantitative data, which the process also yields, although the analyses are mainly used on a
qualitative basis.

Based on the theoretical findings, the GSS-based scenario model can be recommended to be
utilised and further developed in exploring business and technology foresight for organisations.
The research found support in the argument purporting that group support systems can be
combined to strategic and scenario planning. It also found that group support can reduce the heavy
structure of the scenario process and enhance the yield of the method. Productivity is higher and
the risk to miss important weak signals is smaller due to the encouraged innovative thinking and
extraordinary documentation features. The partial imperfections in the participant’s view and
overconfidence biases need to be addressed in the facilitation and participant selection processes.
One possible way to deal with these pitfalls could be to increase the number of group innovation

phases and thus the number of expert groups.

6.4.2 Managerial contributions

In addition to scholars in the fields of scenario planning and group support system tools, the
current research is also of interest to organisations. The study has depicted a new way to construct
alternative futures for an entire industry and, as a final result, has presented three scenarios for both
the steel and paper industries. Based on these futures, some recommendations can be made.

The future of the paper industry looks rather gloomy if the industry does not renew itself
and take initiative in the development of new products and technologies. This study revealed that
the industry should boldly alter its portfolio, invest in R&D, compete against substitutes, and take
the necessary restructuring measures in order to regain a sustainable cost structure. The industry
also needs lobbying power in terms of energy and climate change-related policies. Movements in
the field of raw material supplier consolidation also need to be monitored closely as well as mergers
between major players within the chemical, paper and energy industries. The paper industry players
should follow-up the changes in the industry’s structure and stay agile for restructuring or even
cross-industrial mergers inside the paper, chemical and oil industries. The key indicators for the
next 5-10 years include R&D expenditure, changes in the newsprint and publication paper demand
as well as alterations in many information technology-related trends such as the number of

broadband internet subscriptions.
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The steel industry’s prospects according to this study could be stated to be almost 00 good o
be true. Recognising this overconfidence is perhaps the best recommendation originating from this
study for the steel industry’s managers. The selection of two analogical industries for the empirical
tests were successful, since against an industry with the same basic conditions — but with a different
overconfidence level and business cycle — the steel industry’s overconfident future biases could be
identified in the analysis. This could be done even without the help of the turmoil in the global
economy, which occurred immediately after the empirical phase of the study. In the middle of the
steel boom, the GSS-based scenario model could still identify a pessimistic slow growth scenatrio,
which steel companies should take into account in future considerations when creating their strong
strategies. Despite the rather apparent overconfidence in the results, many of the steel demand
drivers are actual and once the global economy recovers, the industry will yield from infrastructural
investments, increasing standard of living in developing countries and investments in rail traffic -
although the private vehicle business would decline. The scenatio study also highlighted the limits
of sustainable growth, which will be a decisive issue during the next decades, not only for the steel
industry but for all industries.

Based on the scenario results, recommendations for the steel industry’s operators include
the monitoring of Asian economic growth, both negative and positive implications of the
emergence of the ecological values, and the rigorous competition for natural resources. It would be
important to remember that the positive effects of the ecological thinking need investments in new
technology and lobbying for the right decisions. The steel industry also needs to create its own

future.

6.5 Future research

The apparent first area of future research relates to the implementation of the GSS-based scenatios
into an organisation’s actual strategies. This research had limitations in this respect and thus it
would be a natural progtression for the current research to evaluate the successes and weaknesses of
the created scenario model in real life. This study could also only make an assumption that the GSS
and wider utilisation of internal expertise in the process would increase the commitment and
motivation of managers to the scenario’s implementation. Further research to study these aspects
would be welcomed.

Based on the critical feedback concerning the time management of the group innovation
phase in the SAGES model, the variation in the productivity and scenario quality should be

studied; for example, extend the group innovation session to become a two-day event. The
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variation of the results - or participant-view bias - should be addressed and further research
concerning the different sizes and composition of the expert teams would also be justified.
Furthermore, enhancing the quantitative flavour of the SAGES-based scenarios would be
recommended, e.g. by combining system dynamics and modelling practices to the framework.
Through system dynamics, it would be interesting to assess the impact of the scenario output
factors to the company’s current strategic businesses, current product portfolios or the company’s
overall profitability, for instance.

Naturally, appropriate fields of future research also include the similar scope definition for
the scenario process, but with the alteration of the geographical scope, industry type or time frame.
Defining the scope more closely to a certain product group inside the paper and steel industries
could be beneficial in order to understand how precise answers the scenario model can generate for
a more limited sub-group of an industry. Regarding the paper industry, the scope could be
extended more to the forest industry by addressing those businesses (e.g. wood panels, timber)
which were omitted from the scope of the current study. For example, assessing the future
development of the main end-use market of the timber companies, namely the building and
construction industry, would be easy to confine and could provide interesting new insights. Similar
objectives could also be set for further research on a GSS-based scenario, which could be limited to
delve deeper into the key characteristics and differences of the US or European paper industries by
utilising the leading results of this study as a benchmark. Utilising a SAGES-based scenario
framework to evaluate the future development of certain vital parts of an industry’s value chain,
such as supplier input elements or the end use market, could be also welcomed.

Replicating the same research design for the paper and steel industries but in different
business cycles, for example, would give interesting insights into the industry’s overconfidence
biases. The scenarios created in the current study could be evaluated critically after some years and
the sustainability of the alternative futures’ leading themes could be evaluated. Through this kind of
follow-up study, it would be interesting to discover ways in which to better understand and model
the causes of overconfidence and eventually create vehicles to identify and avoid them.

Another area for future research could be the evaluation of the GSS-based scenario process
in different-sized organisations. As many of the benefits of the created scenario model would be
for SMEs who cannot afford to conduct full-scale scenario processes, empirical research in their
environment would contribute well to the cutrrent research. Finally, an engrossing GSS-based
scenario process application area to be studied could also be large capital investments and their

contingency planning, or any other smaller scope decision-making dilemmas where future scenarios
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need to be projected. The method adjustments to SME and investment environments would open

interesting perspectives in widening the application areas of GSS-based scenatios.

6.6 Summary

This research was initiated from the need to enhance foresight capabilities within the capital-
intensive paper and steel industries - both of which have faced severe changes in recent decades.
The selection of these industries as viable cases for a foresight study was based on the hermeneutic
learning spiral, where the author’s eatlier experience and research, as well as other scholars’
findings, found these industries to possess certain similarities - especially in their basic conditions.
Further, through another hermeneutic learning spiral, certain imperfections were identified
concerning the conventional practice of the generic scenario process, which otherwise has been
acknowledged to possess many virtues in uncertainty management. Such perceived pitfalls include
the heavy structure and poor yield of the scenario process, a neglected organisational learning
perspective, overconfidence, and the focus on current issues.

Based on this setting, the key research problem was formulated coupled with key research
questions addressing the possibilities to create foresight leverage within the paper and steel
industries, and to ameliorate the generic scenario process yield. The research was limited to the
qualitative uncertainty methods and focuses on contributing to the scenario planning methodology.
The implementation of the scenarios to companies’ strategic planning was excluded from the study.
Geographically, the empirical part of the research was decided to focus on creating foresight for
companies rooted in Finland, but which operate in a global environment and have international
operations. The underpinning research approach for the study was selected to be the problem-
solving-focused constructive research approach.

A rather extensive literature review was accumulated to discuss the current uncertainty
management practices and scenatio planning in business foresight creation, in particular. The
history, planning schools, advantages and challenges of the scenario method were presented, and
the generic scenario process and its main phases discussed in detail. For each process step, the
perceived pitfalls and areas of improvement were highlighted. Finally, the advantages of group
judgment and especially computed-aided group support tools were presented and their virtues and
limitations evaluated.

As a vital part of the constructive research process, the identified research gaps, i.c. i) the
need for foresight and better foresight practices in capital-intensive industries, and ii) imperfections

in the current generic scenario process, were addressed in an engendered problem-solving vehicle,
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which aimed at yielding the current practice with a new scenario process framework designed
especially for capital-intensive industries. The innovation in the construct was to combine group
support systems and the current generic scenario process practice into a fully integrated process.
Improvements compared with the current practice were also targeted by increasing the
triangulation of the data gathering through several research groups, secondary data utilisation and
personal interviews. As a result, a group support-based SAGES scenario process was created to
engender foresight for capital-intensive industries. The name derives not only from the first letters
of the key phases of scenario process - Start-up — Analysis — Group innovation — Evaluation —
Scenarios & Strategy - but also from the substantive sage, meaning a man revered for his profound
wisdom or from the adjective meaning profoundly wise and prudent. The process combines among
others elements of intuitive-logical and heuristic scenario schools, deductive scenario reasoning and
causal mapping with concept maps as well as face-to-face group innovation.

After creating the problem-solving scenario vehicle to answer the key research problem, the
construct was empirically tested by engendering alternative futures for the paper and steel
industries. Identical SAGES scenario processes were conducted for both industries starting from
scope definition and data gathering up to the finalisation of the scenarios. Industry professionals
were committed to the scenario process in the form of background interviews, expert panels and
steering group functions. The final results included a plethora of future trends and drivers,
information on the key megatrends and foreign direct investment motives, three alternative futures
for both industries and leading indicators for the follow-up of the scenario materialisation.

The scenario process revealed divaricated expectations for the paper industry’s future. The
industry has a number of challenges to overcome such as implications of the growing ecological
values, various cost pressures, industry restructuring, the emergence of electronic media and the
changes in the consumer habits of young generations. On the other hand, the industry is well-
positioned to benefit, e.g. from the rapid technological development of biorefineries and the
replacement of oil-based materials with renewable fibre-based products. The scarcity of raw
materials and technological development, together with the rising importance of ecology, health
and the environment were determined to be the leading megatrends for the industry, and foreign
investments will be largely based on the superior location factors of the host country, such as low
costs and the good availability of raw materials, energy and water. The illustrated scenatios for the
industry include the sustainable and innovative I W7/ Survive — scenatio; a technologically,
financially and ideologically troubled New World — Old Paper — scenario; and finally, a recycling,

packaging and electronic media-based Who Needs Paper...? — scenatio.
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The future of steel industry by 2018 looks very bright. The industry yields from the
continuing global economic growth and infrastructural investments, which will keep the steel
demand high. European steelmakers benefit from the life-cycle-thinking and the rise of ecological
values, which is considered as one of the leading megatrends with the scatcity of raw materials.
Specialisation and good partnerships with customers help the European steel companies in
competing against the low cost producers. The foreign investment determinants for the steel
industry have also emphasis on the host country’s location factors including the good availability of
raw materials and energy as well as host market-related pull factors. The steel industry scenatios
comprise three alternative paths: We Are The Champions, based on the positive implications of the
life-cycle thinking and continuous global growth; the Go East — scenario, trusting the ever-green
growth potential in emerging countries especially in Asia; and finally, the sceptical low growth What
If...? scenario, which questions the sustainability of continuous global growth and takes into
account disturbances in the global economy.

In addition to the empirical findings concerning the futures of the paper and steel industries,
the theoretical contributions of the research were weighted and discussed. The created new group
support-based scenario method was found viable for creating foresight for capital-intensive
industries. Based on the results of the empirical study, the process provides high time-efficiency
and productivity, and enables a faster and lighter process to generate scenarios. Further, participant
satisfaction was found to be rather high and the semi-structured process facilitation successful.
Areas of improvement include addressing time management and securing enough time for
conducting all process phases, especially in group innovation. The reliability and objectivity of the
scenario results were targeted to be enhanced with several triangulation elements; however, the
time-dependency and overconfidence biases could not been fully avoided, although there is no
evidence that these errors would be higher compared with other foresight methods. The created
new method could produce innovative ideas and encourage the group innovation phase
patticipants into out-of-the-box thinking, which enhanced the quality and personal flavour of the
created futures. Although partial participant perspective bias might have existed, it was limited by
combining both expert panel views and the latest views from the literature.

To summarise, this research has managed to engender foresight for the paper and steel
industries, successfully created and tested a new group support-based scenario framework fully
integrating these two paradigms and, finally, identified support for many positive implications of
group support tools in scenario and strategic planning contexts with some limitations. The

reliability and validity confinements of the study include participant-related human biases in group
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innovation, in particular and interpretation and causality errors concerning both primary and
secondary data. A strong reliance on remarkable people - industry experts taking patt in the process
- decreases the possibility to repeat the research with the same settings.

Future research could include testing the created platform in different industries, in certain
industry sub-groups, in targeted parts of the industry’s value chain or in different-sized
organisations. It would be especially interesting to continue the group support based scenario
research by evaluating the scenario implementation in strategic planning and further, by focusing

on its implications on the organisational learning and process commitment.
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APPENDICES

APPENDIX 1 List of committed industry experts

Name, position and company Participation
(positions as of at the time of the participation) Mode
Magnus Diesen, EV'P Corporate Strategy & Investments, Stora Enso Oyj (retired) PEP
Lauti Hetemaki, Senior Researcher, Finnish Forest Research Institute PEP
Lauri Holappa, Professor of Metallurgy, Helsinki University of Technology SEP
Asko Hyttinen, ST'P Operations Improvement, Stora Enso Oyj SG
Jarmo Johansson, Maintenance Manager, Ovako Imatra, Ovako Bar Oy Ab SEP
Jukka Kankkunen, M/ Director, Fine Paper, Stora Enso Imatra Mills PEP
Hannu Kasurinen, ST'P Group Strategy, Stora Enso Oyj SG

Kari Knuts, STP Investments & Technology, Stora Enso Consumer Board SG
Pertti Laine, ST'P Business Environment & Innovation, Finnish Forest Industries PI
Federation

Markus Mannstrém, ST'P Investments & Capex, Stora Enso Oyj PEP, SG
Markku Nopanen, STP Investments & Capex, Stora Enso Oyj (retired) PEP
Arto Ranta-Eskola, Research Manager, Ruukki Production, Rautaruukki Oyj SEP
Kari Rimdo, ST'P, Péyry Industry Consulting Oy PI

Sirpa Smolsky, Managing Director, Association of Finnish Steel and Metal SEP
Producers

Jarkko Soikkeli, Analyst, Glitnir PI
Seppo Suuronen, 1P Group Strategy, Stora Enso Oyj PEP, SEP
Piivi Suutari, Head of Technology & Incubation, Stora Enso Oyj PEP
Harri Taittonen, Principal Analyst, Nordea Markets PEP
Anssi Takala, Director Alumininm, Kuusakoski Oy SEP
Kari Tahtinen, M7/l Director, Ovako Imatra (retired) SEP
Lasse Vihavainen, Development Manager (Business, R&>D, HR), Ovako Imatra, SEP
Ovako Bar Oy Ab

Mika Viitanen, Executive Director, Nordea Corporate Finance PI

Paper industry expert panel = PEP (14 April 2008 / Lappeenranta, Finland &

16 June 2008 / Helsinki, Finland)

Steel industry expert panel = SEP (16 April 2008 / Lappeenranta, Finland &

30 June 2008 / Helsinki, Finland)

Steering group = SG (10 Matrch 2008 / Helsinki, Finland & 26 May 2008 / Helsinki, Finland &
7 November 2008 / Helsinki, Finland)

Personal interviews = PI (27-28 February 2008 / Helsinki, Finland & 3 March 2008 / Vantaa,
Finland & 5 March 2008 / Helsinki, Finland)
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APPENDIX 2 Group innovation session description

Estimated
duration

Group innovation
phase

Key targets and concrete assignment
questions

Scaling

Introduction 30 minutes

Introduction to the discussion topics
Activating and inspiring the participants

Phase I:
Identifying trends
and drivers of
change

60-75 minutes
(Around 5
minutes per
factor element
+ discussion)

Perceiving future trends and driving forces
A) What are the industry’s most important trends and
drivers of change up to 2018, concerning:
... political factors

..economic factors

..social factors
...technological factors

..ecological factors
...Industry-specific factors
Please specify both a) the theme and b) its future direction.
B) What are the most important trends up to 20282
Reviewing and discussing the results, evaluating
their validity, removing unnecessary trends

Phase II:
Prioritising
megatrends

30-45 minutes

Discussing and evaluating the most relevant
megatrends

A) Please comment on the list of megatrends regarding
their importance and development up to 2018 and
complement on_the list if needed.

B) Assess the importance of each megatrend for the
industry.

Yes
(1-10),
only one
pair of 9
and 10

Lunch break 60 minutes

Complementing the Phase I data with any
possible missing pre-evaluated trends identified
in the SAGES analysis phase

Phase III:
Prioritising drivers

75-90 minutes

Prioritising Phase I + pre-evaluated trends
according to probability, impact and
predictability

Please assess the probability of the trends by 2018,
their positive/negative impact on the industry’s
development and their general predictability.

If the trend development direction has not been defined, it
is assumed 1o increase/ grow.

Yes
(0-10)
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Group innovation Estimated Key targets and concrete assignment Scaling
phase duration questions
Phase IV: 30-45 minutes  Discussing and evaluating the most relevant Yes
Prioritising investment motives (1-10)
investment A) Please comment on the list of investment determinants
determinants regarding their importance and development up to 2018

and complement the list if needed.

B) Assess the importance of each investment determinant

Jfor the industry.
Coffee break 15 minutes During coffee break and investment determinant

prioritisation: Selecting around 100 trends with

the highest and 20 trends with lowest probability-

impact (absolute value) for Phase V evaluation
Phase V: 60-75 minutes  Evaluating the direction of the development in Yes
Evaluating relation to the two most important megatrends (-2-+2)
megatrend/driver (identified in Phase 1I)
relation Please assess the parallel or opposing development of each

trend in relation to A) megatrend 1 and B) megatrend 2.
Phase VI: 30 minutes After the tentative evaluation of the plausibility No
Identifying future (Around 5 of the created scenario clusters; perceiving the
events for scenario  minutes per possible future events for them
clusters cluster) [Assignment question for each of 2-4 scenario clusters:|

Please imagine an alternative future made of these trends

and assess the concrete events occurring based on then.
Feedback and 15 minutes Closing the session: summarising the key steps -
summary and tentative findings

Collecting feedback on the session
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APPENDIX 3 Group innovation session scales with

verbal delineations

Megatrend Investment Driver development in

importance for the determinant relation with the

industry importance megatrend

(PHASE II) (PHASE IV) (PHASE V)

Most important 10 Most important 10 Strong parallel +2

Very high importance 9  Very high importance 9  development

High importance 8  High importance 8  Parallel development +1

Rather high 7 Rather high 7

importance importance

Moderate importance 6 Moderate importance 6 Difficult to evaluate, no 0

Low importance 5  Low importance 5  direct connection

Very low importance 4 Very low importance 4 Diverging development -1

Minor importance 3 Minor importance 3

Very minor 2 Very minor 2 Strong diverging -2

importance importance development

Least important 1 Least important 1

Prioritising drivers: Prioritising drivers: Prioritising drivers:

Probability Impact Predictability

(PHASE III) (PHASE III) (PHASE III)

Extremely probable, 10 Extremely strong 10 Perfect uncertainty, 10

almost unavoidable positive impact cannot be predicted

Highly probable, likely 9 Very strong positive 9  Extremely difficult to 9

to happen impact predict

Very probable 8  Strong positive impact 8  Very difficult to predict 8

Probable 7  Positive impact 7  Difficult to predict 7

Somewhat probable 6  Somewhat positive 6 Somewhat difficult to 6
impact predict

Moderate 5  Moderate 5  Moderate 5

Somewhat improbable 4  Somewhat negative 4 Somewhat easy to 4
impact predict

Improbable 3 Negative impact 3 Easy to predict 3

Very improbable 2 Strong negative 2 Very easy to predict 2
impact

Highly improbable, 1 Very strong negative 1 Extremely easy to 1

unlikely to happen impact predict

Extremely 0  Extremely strong 0  Petfect certainty 0

improbable, almost negative impact

impossible
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APPENDIX 4 Determinants and motives for foreign
direct investments

Eclectic Paradigm Type Investment Determinant

Perspective

LOCATION T&D  Access to reliable suppliers
INTERNALISATION SAS  Achieving a good reputation and public image
OWNERSHIP SAS  Acquiring extraordinary human potential
OWNERSHIP SAS  Acquiring technological and innovative capabilities
LOCATION SAS  Availability and sufficient quality of workforce
LOCATION SAS  Availability of top professional workforce

INTERNALISATION SAS  Avoiding costs of broken contracts and ensuring litigation
INTERNALISATION T&D  Avoiding costs of searching for and selecting partners in
foreign markets

LOCATION T&D  Cultural and ideological sameness
INTERNALISATION ES Cutrently high transportation / logistics costs
LOCATION T&D  Customers are preferring local products

INTERNALISATION ES Desire to avoid currency fluctuations
INTERNALISATION MS Desire to avoid tariffs against foreign production
INTERNALISATION MS Desire to exploit the government subsidies and other

benefits
INTERNALISATION MS  Desire to follow competitors
OWNERSHIP MS  Easing access to the market
LOCATION NRS  Exploiting low cost of raw materials, energy and water
LOCATION ES Exploiting low labour costs
LOCATION ES Exploiting low transportation / logistics costs
OWNERSHIP MS Gaining experience in the national market
OWNERSHIP SS Gaining synergies from joint management of diverse
resources
OWNERSHIP SAS  Gaining/maintaining property rights
LOCATION MS  General investment climate in host country
LOCATION NRS  Good availability and reasonable costs of energy
LOCATION NRS  Good availability and reasonable costs of land
LOCATION NRS  Good availability of raw materials
LOCATION NRS  Good infrastructure in host market
LOCATION SAS  High industrial concentration (industrial parks etc.)
OWNERSHIP ES  Improving the country-specific supply-demand balance
OWNERSHIP SAS  Increasing product portfolio
OWNERSHIP ES Integration to earlier investments
OWNERSHIP SAS  International vocation of top managers
LOCATION MS Large size of host market and growing demand there
(potential growth)
LOCATION MS Less strict environmental laws
OWNERSHIP ES Low costs of production for large volumes
LOCATION MS Low level of competition in host market

INTERNALISATION SS Minimising the risk of concentrating production
INTERNALISATION T&D  Need to follow traditional (old) customers
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Eclectic Paradigm Type Investment Determinant

Perspective

INTERNALISATION ES Need to manufactute close to the customers

INTERNALISATION SAS  Need to operate and control the strategic resources
internally (know-how, image)

INTERNALISATION SAS  Need to secure the good quality of the products

LOCATION MS  Political stability in the host country

LOCATION MS  Possible ownership restrictions in the host country

LOCATION T&D  Producing products to a large market next to the host
country

INTERNALISATION ES  Radical change of the company structure

LOCATION MS  Small size of home market and declining demand there

LOCATION MS  Sufficient standard of living and good public services

LOCATION MS  Tax reduction incentives in the host market

LOCATION SAS  Technologically advanced country

LOCATION T&D  Trade batriers

Sources: Dunning 1980, 1988, 1993, 1995, Galan and Gonzalez-Benito 2001, Talluri 1998, Vecino

2006, Brewer 1992

NRS = Natural resource seeking, MS = Market secking, ES = Efficiency seeking, SAS = Strategic
asset seeking, T&D = Trade & Distribution, SS = Support services
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APPENDIX 5 Group innovation session feedback form

Please evaluate the scenario session, its conduction and contents. Please mark with X’ the desired
option (regarding the following statements).

General evaluation of the scenario session (SCALE 1)

1. Much useful information was created for the scenatios.

2. Practical issues, materials and facilitation worked well.

3. There was enough time to conduct all the working phases during the session.

Evaluation of the scenario method (SCALE 1)

1. The scenarios created in the developed process can be used in scanning the future of an entire
industry.

2. The developed scenario method encourages innovating and thinking ‘out-of-the-box’.

3. The developed method can contribute to the long-term decision-making of a company.

4. The developed method and conducted scenarios can create a competitive edge for a company.

Evaluation of the GDSS method (SCALE 1)

1. GDSS can be used in identifying future trends and events, and scenarios based on them.
2. Computer-aided systems were easy to use.

3. GDSS is a more efficient decision-making method than a traditional meeting,.

SCALE 1
0 1 2 3 4 5
I fully I disagree I disagree to T agree to I agree I fully agree
disagree some extent some extent

Evaluation of the most difficult scenario process phase (SCALE 2)

a) Identifying the future drivers and trends

b) Selecting megatrends

¢) Determining the cotrelation between the drivers and selected megatrends
d) Evaluating investment determinants

e) Identifying the actual patterns and events (based on the drivers)

SCALE 2
0 1 2 3 4 5
Especially Especially Especially 3. /4. Most 2. Most Most difficult
easy easy easy difficult difficult

Evaluation of the highest advantage of the group support system (SCALE 3)
a) Anonymity in identifying trends and voting

b) Democracy — strong persons do not dictate the results

¢) Efficiency and speed of decision-making

d) Documentation of all produced material

SCALE 3
0 1 2 3 4 5
No petceived | No petceived | No perceived | 3. /4. Highest | 2. Highest Highest
advantage advantage advantage advantage advantage advantage
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