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ABSTRACT:

The study reports a survey of 58 large and middle-sized Finnish companies,
and uses partial least squares modeling to examine the effects of two
contingency factors; perceived environmental uncertainty and strategy on the
use of weak-signal-based foresight approach in organizations. In more detail it
is explored if weak-signal-based foresight approach is a part of management
control systems (MCS) of organizations. Furthermore it is explored if the
integration of weak signals to MCS increases product innovation and improves
performance in the organizations.

The results indicate that the companies detect weak signals and that detection
and utilization of weak signals is in a way or another a part of MCS. Also the
positive relationship between prospector-strategy and detection of weak signals
seems to be significant. Direct significant relationship between MCS that
includes weak-signal-aspects and product innovation or performance was not
found. However, a significant positive relationship between weak-signal-based
foresight and product innovation was discovered. Also weak-signal-based
foresight approach seems to improve performance via increased product
innovation.
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1. INTRODUCTION

The task of anticipating the future is getting more crucial for companies
operating in the increasingly turbulent business environment of today. The risk
of strategic surprise is rising and the time to cope with the unexpected is getting
shorter (Ilmola & Kuusi 2006; Ansoff 1984). Reacting after the change has
happened is often too late. The last century is full of examples of surprises that
have entirely changed many businesses and the whole economy. The year 2010
has continued the same direction, the crisis of the Irish banks as the latest
example of sudden large-scale incidents. In smaller scale unexpected changes
happen all the time. How early companies can detect that something is going
wrong and something should be done differently? On the other hand, how the
companies manage to seize the right opportunities, the ones that match their
core competencies?

Ansoff (1984) has suggested already in the 70s that to achieve and sustain
competitive advantage companies in turbulent environments need to scan the
business environment to capture weak signals of opportunities and threats.
Ansoff (1984: 22) defined weak signals as imprecise early indicators about
impending impactful events and suggested that every impact goes through a
succession of levels of knowledge, from weak signals to strong signals. Ilmola et
al. (2006: 909) suggest that to capture the essential weak signals companies need
to develop and employ systematic methods for scanning the dynamic and
volatile environment.

Previous research indicates that perceived environmental uncertainty is the
prominent force to increase the managers' use of accounting information and
control systems (Hoque 2005). A need for a fit between environment and
organizational systems is the underlying assumption of contingency-based
MCS studies (Baines & Langfield-Smith 2003: 676). Hoque (2003: 2-3) states that
strategy- and environmentally oriented MCS that allows flexibility and
supports fast response capability is essential for companies to track their
performance in comparison to its competitors. MCS that enhances foresight

activity and innovation in organizations, is referred as interactive (Simons 1995,
2000).
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1.1. Purpose and contribution of the study

The purpose of this research is to map whether the Finnish organizations detect
and exploit weak signals and is this kind of foresight activity connected to
management control systems. The study combines findings from the
contingency studies of management control systems and studies of foresight,
innovation and weak signals in organizations. Though the study falls to the
field of management accounting, the study is multidisciplinary in a way that
management studies and future studies are a strongly involved.

This study suggests the detection and utilization of weak signals to be a part of
MCS. The definition of MCS in this study is relatively broad; it refers to the set
of procedures and processes that managers and other organizational
participants use in order to help ensure the achievement of their goals and the
goals of their organizations (Otley & Berry 1994) and it encompasses formal
control systems as well as informal personal and social controls (Otley 1980).

The research model is based on contingency theory, which suggests that control
systems should be designed specifically to fit the special circumstances in
which the organization operates (Chenhall 2003). The contingency
characteristics included in this study are perceived environmental uncertainty
and strategy. In this study it is examined whether these contingency factors
have an influence on the detection of weak signals.

Secondly, the aim of this study is to find out how systematic the detection of
weak signals is in the organizations and to what extent is this kind of foresight
activity connected to the MCS. Thirdly, it is explored whether the inclusion of
weak signals in MCS increases product innovation in the organizations. Finally,
the impact of MCS that includes weak signals on performance is explored.

As there is no existing research about the detection of weak signals as a part of
MCS, the purpose of this study is to map whether the organizations in Finland
detect weak signals at all and do management control systems have any role in
the detction and utilization of weak signals. Thus the approach of this study is
inductive. The emphasis is not on how in detail the weak signals are detected
and what do the companies do for the signals. If weak signals are included in
MCS, it can be assumed that the utilization of weak signals is systematic in
companies.
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Figure 1. Proposed research model.

Strategy

Figure 1 illustrates the proposed research model, which is a path model. The
research aims to find the answers for the following research questions:

Research question 1: Does perceived environmental uncertainty
increase detection and utilization of weak signals in organizations?

Research question 2: Is detection of weak signals dependent on the
organization’s strategy?

Research question 3: Is detection and exploitation of weak signals a part of MCS
in the organizations?

Research question 4: Does detection and utilization of weak signals improve
organization’s product innovation and performance?

Research question 5: Does detection and exploitation of weak signals as a part
of MCS improve organization’s product innovation and performance?

Research question 6: Does increased product innovation improve performance?

In chapter 3 more detailed hypotheses are formulated based on these research
questions.

The research contributes to the existing research in several ways. First the study
extents the contingency studies of MCS by exploring the relationship between
the chosen contingency factors and MCS that include weak signal aspects. The
previous studies indicate that strategy and perceived environmental
uncertainty have an effect on how sophisticated the MCS is (Chenhall 2003).
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Secondly the study deepens the existing studies of the relationship between
foresight activities and MCS by focusing on weak signals as a foresight activity.
Thirdly this study explores the relationship between the utilization of weak
signals and product innovation, which in turn, extends the research that studies
the relationship between foresight activity and innovation.

In practice, as this research maps the level of weak-signal-thinking in the
Finnish companies, it opens the discussion to consider if weak-signal-based
foresight is worth to develop further in the organizations, especially in

management accounting.

1.2. Approach and research method of the study

This quantitative study uses an inductive approach to explore the relationships
between the contingency factors, weak-signal-based foresight approach, MCS,
product innovation and performance. Contingency theory of MCS provides the
framework for this study.

A cross-sectional survey method was chosen to collect the data. The survey
questionnaire was sent to 346 largest (based on net sales 2008) Finnish
companies, which were drawn from the database of the Research Institute of
the Finnish Economy (ETLA). The questionnaire includes questions concerning
strategy, perceived environmental uncertainty, detection of weak signals, weak
signals in MCS and product innovation and performance.

The statistical analysis is performed using partial least squares path modeling
(PLS). PLS is chosen because it allows the analysis of multiple relationships
simultaneously. It also provides measures for overall model fit and explains the
significance of each of the relationships between the variables. PLS is a version
of structural equation modeling (SEM) which also has the previously
mentioned qualifications. However, instead of SEM, PLS is chosen because of
its ability to cope with small sample size. (Henseler 2009: 282-283; Kline 2005: 9-
10.) PLS procedure was run using SmartPLS-program, which is available from
the Internet.
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1.3. Outline of the study

This study is divided into six chapters. After the introduction chapter the
second chapter presents the previous studies. First the chapter 2 presents the
most relevant contingency studies of MCS. Second, the studies concerning
foresight and innovation in organizations are presented. Third group of studies

are the studies of weak signals in organizations.

Chapter 3, based on the previous studies, builds the hypotheses of this research.
Chapter 4 introduces the methodology used in this study and chapter 5
presents the results. Chapter 6 is provides more detailed discussion of the
results, limitations of study and suggestions for future research. The last part of

the chapter 6 is conclusion.



14

2. PREVIOUS STUDIES

Environment and strategy belong to the group of the most influential variables in
contingency studies of management controls systems. Therefore contingency
theory of MCS forms the base for this study. The contingency studies of MCS
belong to a very traditional line of MCS studies. The contingency theory states
that the design of an effective MCS depends on contextual variables. In addition
to strategy and environment, the other influential variables by far have turned
out to be technology, structure, size, and national culture (Chenhall 2003: 127-128).
The contingency studies have focused on different aspects of MCS: Activity-
based-costing (Gosselin 1997), dimensions of budgeting (Burns and Waterhouse
1975), strategic interactive controls and diagnostic controls (Simons 1995) to
mention a few.

First part of this chapter presents the contingency studies regarding the
variables environment and strategy. It aims to illustrate how these variables are
connected to the future orientation of organizations and why they are chosen to
this study. Chapter 2.3 describes the evolution of MCS with an ambition to
point out research the gap for weak signals in MCS.

There are studies that examine the role of MCS in innovation process. Studies
which concentrate on foresight/future orientation are fewer in numbers, but
they are getting more attention. Chapter 2.4 presents studies relating to future
orientation and innovation. Finally the concept of weak signal is presented.

2.1. Perceived environmental uncertainty and MCS

External environment is a strong variable in the contingency-based MCS
research and uncertainty is probably the most researched aspect of the
environment. Uncertainty defines situations in which probabilities cannot be
determined and even the elements of the environment may not be predictable
(Chenhall 2003: 137). Perceived environmental uncertainty (PEU) is one of the
fundamental variables in contingency-based research, as Hartmann (2000) and
Chapman (1997) have stated (Chenhall 2003: 137). When the environment
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becomes more uncertain, it is suggested that managers” PEU increases and thus
it implies greater difficulty in predicting future events. Therefore managers
need timely, relevant and accurate information to deal with uncertain operating
situations (Hoque 2003: 7). The research has shown that the PEU is the major
force to increase managers' use of accounting information and control systems.
A number of studies have explored the relationship between the PEU and the
design of MCS as well as the organizational performance (e.g. Baines et al. 2003;
Chenhall and Morris 1986; Gordon & Narayanan 1984; Simons 1987, 1990;
Hoque 2005). These studies prove, what Gordon & Miller suggested in 1976,
that increased PEU seems to lead to more advanced control systems.

According to Chenhall (2003: 138) the studies from the past 20 years have
confirmed that uncertainty has been associated with more open, externally
focused and non-financial styles of MCS. For example Chenhall et al. (1986)
have found that broad scope and timely information is perceived useful when
organization is operating in uncertain environment. Also Gordon et al. (1984)
have suggested that external, non-financial and ex-ante information is used by
those decision makers who perceive greater environmental uncertainty. In
addition, these organizations seemed to move increasingly toward organic form
of organization. Already in 1967 Lawrence and Lorsch have explored the
influence of PEU on organizational design and they found that less formal
organizational structure (i.e. organic and flexible) leads to better performance in
uncertain environment.

The increased use of non-financial information has been one of the fundamental
changes in management accounting (e.g. Hoque 2005; Laitinen 1998; Bromwich
& Bhimani 1994). Hoque (2005) states, that the use of non-financial information
improves the performance when the environmental uncertainty is high. Kaplan
and Norton (1996) argue that non-financial performance measures enable a firm
to address environmental uncertainty by monitoring the core competencies of
the organizational processes as well as creating greater efficiency throughout
the organization. Non-financial performance measures help managers to assess
changes in their business environments, determine and evaluate progress
towards the firm’s goals, and affirm achievement of performance. Further,
Kaplan et al. (1996) state that monitoring and controlling only financial
measures of past performance will not assist a firm to navigate in a more
competitive, technological and capability-driven environment.
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Chenhall (2003: 138) notes, on the other hand, that hostile and turbulent
conditions seem to be best served by formal controls and emphasis on budgets.
However there is evidence, that the organizations, which are able to combine
tight controls with open, informal and flexible information and communication
systems, are effective in uncertain environment (Chapman 1998; Chenhall et al.
1986; Simons 1987; for review see Chenhall 2003: 138). For example Chapman
(1998) states that formal accounting information has an important role in
conditions of high uncertainty, but the interaction between accountants and
other managers is essential for better performance.

2.2. Strategy and MCS

In the context of MCS, strategy has been approached commonly from the view
of business strategy (Langfield-Smith 1997: 210). Business strategy (or
competitive strategy) describes how the firm, and each business unit, operates
and competes in the business markets and what is the mission (Simons 2000: 16-
17; Langfield-Smith 1997: 209). Mission according to Simons (2000) is the broad
purpose for which an organization exists and it guides the formation of
business strategy. Business strategy, in turn, determines the performance goals
and measures. Corporate strategy, by contrast, is concerned with decisions
about the types of businesses to operate, including what businesses to acquire

or divest, and how to best structure and finance the company (Langfield-Smith
1997: 209; Johnson & Scholes 1997).

Generally the research has explored the effects of strategy on MCS rather than
the effects of MCS on strategy, and the concept of strategy has been usually
examined at a strategic-choice level (Henri 2006: 530). Strategy as a choice is the
means whereby managers can influence the external environment, the

technologies used in the organization, the organizational structure and the MCS
(Chenhall 2003: 150).

Contingency studies of MCS have proposed that MCS should be tailored
explicitly to support the strategy of the firm in order to lead to competitive
advantage and superior performance (e.g. Simons 1987; Otley 1980). Together
with management accounting, MCS has moved towards strategy-focusing
direction during the recent years (Jankald 2007: 55; Granlund & Lukka 1998:169-
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170). Strategic typologies are often used in contingency studies that examine the
relationship between strategy and MCS. Typologies are comprehensive profiles
of different strategic types and they are widely employed in empirical research
because they emphasize the integrative components of each strategy (Langfield-
Smith 1997: 211).

In the 1970s and 1980s many of the most influential and still often cited
typologies were proposed. There has been discussion about the similarities and
differences of these typologies and also attempts to integrate these different
classifications, for example by Simons (1990), Govindarajan & Shank (1992),
Langfield-Smith (1997) and Kald, Nilson & Rapp (2000). Chenhall (2003)
suggested in his review article four typologies to be the most influential ones.
These four typologies are developed by Miles and Snow (prospectors, defenders,
analyzers and reactors) in 1978, Porter (differentiation, cost-leadership and focus) in

1980, Miller and Friesen (conservative and entrepreneurial) in 1982 and Gupta and
Govindarajan (build, hold and harvest) in 1984.

The typologies are described in table 1. Chenhall (2003: 150) summarizes the
most important findings from the studies that use these typologies to explore
the relationship between strategy and organizational design as follows: “-- the
strategies characterized by a conservative orientation, defenders, harvest and
cost leadership are best served by centralized control systems, specialized and
formalized work, simple co-ordination mechanisms and attention directing to
problem areas—“. On the other hand: “-- strategies characterized by an
entrepreneurial orientation, prospectors, build and product differentiation are
linked to lack of standardized procedures, decentralized and results oriented
evaluation, flexible structures and processes, complex co-ordination of over-
lapping project teams, and attention directing to curb excess innovation”.
Further Chenhall (2003: 150) suggested based on the studies by Chenhall &
Morris (1995), Dent (1990) and Simons (1987), that conservatives, defenders and
cost leadership strategies emphasize cost control, specific operating goals and
budgets more than entrepreneurs, prospectors and product differentiation
strategies.
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Table 1. Strategic typologies (Kald et al. 2000: 200; Simons, 1990: 13).

Study

Strategic variable

Archetypes

Features

Miles and Snow
(1987)

Strategic pattern

Strategic pattern

Strategic pattern

Strategic pattern

Defender

Prospector

Analyzer

Reactor

Stable domain, limited product range,
competes through low cost and high
quality, efficiency paramount,
centralized structure.

Turbulent domain, always seeking
new product and market
opportunities, uncertain environment,
flexible structure

Hybrid, core of traditional products,
enters new markets after viability
established, matrix structure.

Lacks coherent strategy, structure
inappropriate to purpose, misses
opportunities, unsuccessful.

Porter (1980)

Strategic position

Strategic position

Choise within a strategy

Differentation

Cost leadership

Focus

Product uniqueness leads to higher
prices, emphasis on marketing and
research.

Low price, focus on high market
share, standardized products,
economies of scale.

Focus on defined buyer group,
product line or geographic market.

Gupta and
Govindarajan (1984)

Strategic mission

Strategic mission

Strategic mission

Build

Hold

Harvest

Mission is to increase market share,
capacity investments, low relative
market share, high growth industries.

Mission is to keep existing market
share, quality improvements and
marketing campaigns crucial for
success, high relative market share,
mature industries.

Mission is to maximize short-term
earnings, investments will decrease
rapidly, high relative market share,
declining industries.

Miller & Friesen
(1982)

Innovation strategy

Innovation strategy

Concervative

Entrepreneurial

Innovation is low and will take place
only when there are challenges,
instabilities or threats in the
environment.

Innovation is high unless scanning
and control systems warn of the
danger of too much innovation:
control is positively correlated with
innovation.
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The scope of each of these typologies is different. The prospector-defender
typology has a broader scope and it considers more organizational features
compared to the others, which scope are quite narrow. The cost-leadership -
product differentiation is focused on what customer needs are aimed to satisfy,
conservative and entrepreneurial classification is focused on product innovation

and built-hold-harvest on market share and short-term profit tradeoffs (Kald et
al. 2000: 205; Langfield-Smith 1997: 212; Jokipii 2006: 54).

Consequently the strategy typology by Miles et al. (1978) has been tested in
subsequent studies and it is perceived to be useful in classifying generic
strategies across diverse industries (Simons 1990: 299; Jokipii 2006: 54). The
classification specifies, according to Miles et al. (1978: 550), relationships among
strategy, technology, structure and process to the point where the organizations
can be viewed as integrated wholes in dynamic interaction with their
environments. Strategy types prospectors, defenders, analyzers and reactors are
identified based on rate at which the firms changed their products or markets
(Jokipii 2006: 54-55).

According to Miles et al. (1978: 550-551) defenders, which have a narrow
product range, compete with high quality or competitive pricing. They
undertake little product or market development and aim to produce their
narrow selection goods and services as efficiently as possible. Thus they
emphasize finance, production and engineering. As technological efficiency is
important to defenders, they have often organized their administration to
ensure the efficiency. The planning and control systems of defenders are likely
to be detailed, focusing on reducing uncertainty and emphasizing problem
solving. Defender’s environmental scanning is very limited and their MCS do
not assist new product development or locating new market opportunities.
Defender performs well if the environment stays stable, but if the defender’s
market shifts dramatically, it has little capacity for locating and exploiting new
areas of opportunity. (Miles et al. 1978: 551.)

Prospectors, according to Miles et al. (1978: 552-553), enact an environment that
is more dynamic than those of other types of organizations within the same
industry. Prospectors’ prime capability is that of finding and exploiting new
products and market opportunities. They are creators of change and they
emphasize creativity and flexibility. Prospectors face the changing demands of

their environment, why flexible structures and processes may assist the
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organization to respond the rapidly changing environment. They avoid long-
term commitments to a single type of technological process, which is why they
create multiple, prototypical technologies. Prospectors, contrast to defenders,
focus more on problem finding than problem solving. Their planning is
comprehensive, problem oriented and cannot be finalized before action is taken
(Miles et al. 1978: 552-553).

The control in prospector-type organization is decentralized and information
systems are short-looped and horizontal. Organizational performance is
measured against important competitors and reward favors marketing and
development. On the other hand, information systems of defenders are long-
looped and vertical and planning is completed before the action is taken.
Organizational performance is measured against previous years and reward
system favors production. (Langfield-Smith 1997: 213, 217.)

Analyzers combine the strongest characteristics of the prospectors and
defenders. They concentrate on being efficient (defender) and watching their
competitors closely to determine the possibility of introducing new products or
services as rapidly as possible (prospector). They attempt to minimize the risk
and maximize the opportunity for profit at the same time. The fourth type of
organization in this classification is reactor, an organization that has faced a
strategic failure. The organization can be classified as a reactor when

inconsistencies exist among its strategy, technology and process. (Miles et al.
1978: 550.)

In many researches it has been suggested that strategy affects organizations’
needs for MCS innovations (Henri 2006). For example Simons (1987, 1990) has
applied the typology of Miles et al. (1987) to explore the impact of strategy on
cost control. The results are partly contradictory to the previous ones. Simons
has examined the control systems of prospectors and defenders through ten
different control system attributes; tight budget controls, external scanning,
result monitoring, cost control, forecast data, goals relating to output
effectiveness, reporting frequency, formula-based bonus remuneration, tailored
control systems and changeability of control system. Simons (1987) concluded
that successful prospectors are characterized by tight control with emphasis on
forecasts, strict budget targets, frequent reporting and careful monitoring of
revenues (Kald et al. 2000). Further, Simons (1987, 1990) suggested that

prospectors search for new opportunities, require flexible structures and utilize



21

uniform control systems that change frequently. Dent (1990) suggests that tight
control at prospectors would be a result of the desire to harmonize the pro-
innovative culture of the typical prospector with a more concervative view of
the firms opportunities. Defenders, according to Simons (1987) instead seem to
require control systems that rely on formal accounting procedures and cost
control. Furthermore, defenders seldom have any changes in the control
systems and they use them overall less intensively. The study by Simons (1991)
concerns the use of budgets by prospectors and defenders. An interesting
finding of this study is that sometimes prospectors uncommonly use tight
budgets, but not in the manner that defenders would use. Defenders used tight
budgets to maintain tight control, but prospectors used tight budgets to gather
information and create discussion, which they need in their search for new
opportunities.

Based on these findings, prospectors seem to scan the external environment
more actively to find new opportunities and to cope in the turbulent
environment. Prospectors also require flexible control systems, which they
modify to fit to their needs. Generally contingency-based MCS research has
focused on the differences between prospector and defender (Fisher 1995: 31).
Analyzers are excluded since it has features of both defenders and prospectors
why it is not a pure concept in itself. An organization is classified as a reactor, if
it has no real strategy and thus it is not a successful organization in the long

run. This is why also reactor is excluded in most of the studies. (Kald et al. 2000:
199.)

2.3. Changes in management accounting and MCS

Management accounting (MA) has gone through changes in the past decades
(Laitinen 2001, Kasurinen 2003). One of the most outstanding criticism to the
existing MA practices has been the book by Kaplan and Johnson in 1987. They
stated that the management accounting systems used by companies were too
long ago developed and for completely different circumstances. Especially the
costing systems, performance measurement systems and the planning practices
all needed to be reviewed (Kaplan & Johnson 1991). In the literature three major
areas of changes in MA are recognized. First, a variety of new technologies have

been developed to assist the management in their planning, decision-making,
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control and monitoring tasks. Examples of these are customer profitability
analysis, activity-based costing (ABC) and activity-based management (ABM),
strategic cost management, value chain accounting, target costing and
integrated performance measurement systems, like balanced scorecard.
(Laitinen 1998; Govindarajan et al. 1992; Simons 2000.)

The second change in MA is that the traditional financial information has
increasingly been completed with non-financial quantitative metrics or
qualitative information on both internal and external business environment
(Bromwich et al. 1994; Ittner & Larcker 1998). Third important change in MA
practices is that the time horizon has been extended toward long-term
orientation by emphasizing the importance of goals, strategies and performance
measurement (Laitinen 1998; Govindarajan et al. 1992; Simons 2000).

Strategic management accounting (SMA) came to prominence in the late 1980s
as one of the new techniques to restore the lost relevance of management
accounting. The task of SMA is to help management to make strategic decisions
to assess organizational effectiveness (Roslender & Hart 2003; Bromwich et al.
1994: 127-129). According to Bromwich (1990), SMA is externally oriented
approach, that entails collecting and analyzing data on costs, prices, sales
volumes, market shares, cash flows and resource utilization for a both business
and its competitors. Especially long-term -perspective and scanning the external

environment differentiates SMA from the parallel developments. (Roslender et
al. 2003: 256, Hoque 2003: 2).

The increasing emphasis on strategy can also be noted in the latest definitions
of MCS. For a long MCS encompassed largely accounting-based controls of
planning, monitoring of activities, measuring performance and integrative
mechanisms. Management control was understood as separate from strategic
control and operational control (Langfield-Smith 1997: 209). As the business
environment in the 80s started becoming constantly more uncertain and
turbulent, the definition for MCS needed to be reviewed (e.g. Otley 1994).

For instance Simons (1990: 128) stated that MCS is important in both
implementing and forming the strategy. He defines MCS as formal information-
based routines and procedures managers use to maintain or alter maintain or
alter patterns in organizational activities (Simons 1995: 5). MCS broadly
include, according to Simons (1987, 1990: 128), formalized procedures for

planning, budgeting, environmental scanning, competitor analyses,
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performance reporting and evaluation (performance measurement), resource
allocation and employee rewards. The components of MCS, according to
Hoque (2003), are interdependent and encompass internal functions, people’s
reaction and controls design which should form a suitable mix to end up as an
effective MCS. In other words, MCS encompasses formal control systems as
well as informal personal and social controls (Otley 1980; Ouchi 1977).

2.4. Innovation and Foresight

Darkow, von der Gracht & Venneman (2009) identify corporate foresight and
innovation as key success factors for companies in today’s knowledge-intensive
economy. The contribution of corporate foresight in the innovation process has
been widely researched. Hines (2002: 339) names corporate foresight combined
with innovation management, as a way to face the demand of the uncertain
business environment. Widespread idea is that innovation supports
performance. Also the literature asserts a positive relationship between
innovation and performance (Brown & Eisenhard 1995, Drucker 2001, Jiménez-
Jiménez & Sanz-Valle 2010).

The role of formal management control systems in enhancing innovation in
organizations has emerged an important research question (Shields 1997). The
findings indicate that MCS is an important element in foresight process and

enhancing innovation (Davila, Foster & Li 2009).

Following chapters introduce first the concepts and studies of foresight and
innovation separately, then the studies of the relationships between MCS,

innovation and foresight are presented.

2.4.1 Foresight activity in organizations

Drucker (1998) wrote about the new information revolution, which is making
the information about the outer business environment more and more
important and urgent. He states that many of the new information concepts,

from economic-chain accounting, activity-based accounting, through EVA and



24

the executive scorecard, still provide inside information only. The focus is on
inward costs, rather than outward opportunities, changes and threats.
According to Drucker this tendency is dangerous considering the globalization
of economies and industries, rapid changes in the markets and in consumer
behavior, the criss-crossing of technologies across traditional industry lines, and
the increasing instability of currencies. The inside information top management
receives, should be balanced by outside information. (Drucker 1998.)

As change is now more rapid than ever, the time to adapt is getting shorter and
companies need to anticipate the future in a completely different way than ever.
Laitinen (1998: 40) suggests that the rise of strategic management accounting
and focus on strategy indicates that there is a need for foresight and forecasting
methods for management. In the sense of modern futures research, the
systematic examination of future started at the end of the World War II
(Darkow et al. 2009: 2). Environmental scanning (e.g. Hambrick 1982), strategic
issues management (Ansoff 1989), trend monitoring and early warning are examples
of earliest management tools and systems that organizations developed to
manage the present and prepare for the future in the increasingly unpredictable
environment. In the late 80s these tools were followed by foresight which in the

context of management ended up as strategic (or management, organizational or
corporate) foresight in the late 90s. (Liebl & Schwartz 2010: 1.)

Corporate foresight meaning business-oriented form of futures research has
become a widespread term used by many companies for their futures research
activities (Darkow et al. 2009: 2). Ruff (2006: 279) defines it as the analysis of
long-term prospects of business environments, markets and new technologies,
and their implications for corporate strategies (see Darkow et al. 2009: 2).

Daheim & Uerz (2006) distinguish four types of organizational foresight. They
also argue these types to be the four phases that describe the evolution of
corporate foresight in Europe. These types or phases are expert-based foresight,
model-based foresight, trend-based foresight and open foresight. One distinction
between these phases is that the role of external experts diminishes gradually
from the first phase to the last one. The expert-based foresight means that the
future can be foreseen by means of expertise, whereas the open foresight is
characterized by transparency, methodological hybridity, context orientation
and participation throughout the organization. The two phases in the middle;

model-based and trend-based foresight, assume that future can be known by
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means of computer models and by means of scanned developments,
respectively. The problem of just scanning the trends and projecting them in to
the future is that too much emphasis is placed on the monitoring process itself,

which often limits the company to adopt a reactive strategy. (Darkow et al.
2009: 5; Daheim et al. 2006.)

There are several studies that support the view of Daheim et al. (2006) about the
evolution of foresight in the organizations. In the past, according to Liebl et al.
(2010: 1), the foresight activities were mainly related to avoiding crises and
maintaining status quo. Likewise Cunha, Palma & daCosta (2006) state that
traditionally organizational foresight has been considered as a technical process
carried out by top managers aiming to analyze broadly the structure of the
organization’s environment. Cunha et al. (2006) suggest that nowadays
foresight has been regarded more and more as human process and a social
practice employing the whole organization, why foresight should not be taken
only as a tool or technique. Kaivo-oja (2006: 7) describes foresight as a relevant
competence of an organization: “It includes the ability to think in terms of
forces that are not obvious and cannot be measured but are shaping the future.
In business, it means sensing a coming wave so you can ride it or conscious
choice to work and innovate against the trends and waves.” Ratcliffe (2006: 40)
states, that foresight as a capability and capacity, founded on flexible and
adaptable systems, is the secret of success. Further, Ratcliffe (2006: 42) suggests
that futures and foresight-based planning requires foremost the right kind of
corporate culture starting from the assumptions, attitudes and aspirations of the
management.

In practice, according to Roveda and Vecciato (2010: 5) the foresight is
established in different ways in today’s organizations. Some firms have an
autonomous and permanent unit with full time staff and its own budget. This
foresight unit is established either at corporate or business level and it may be
specialized in specific field, like science and technology for supporting the R&D
planning. The foresight unit may also be a group of futurists, researchers and
experts of different fields who deliver more comprehensive investigation of
different fields in macro and microenvironment of business. Sometimes
foresight unit is embedded, without its own budget, in other strategic activities
or business department usually by focusing on a specific field of investigation,
and it is carried out by a few people as one of their several tasks. Other firms set

up a temporary unit, which has to cope with specific issue on an ad hoc basis
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and may rely on contribution of external experts. Also there are a growing
number of multi-client foresight projects. The goal of these studies is to cope
with some complex issues of common interest and these studies are often

financed by several companies and/or governmental bodies. (Roveda et al.
2010: 5.)

2.4.2. Innovation and MCS

Due to rapidly changing technologies and environment, shorter product life-
cycles and overall increased competition, innovation is of “paramount
importance” for companies (Little 2005: 2). Further, Little suggests in his
empirical study that management of innovation, meaning systematic generation
of ideas and development of those to goods and services, has become a crucial
competitive factor in today’s business environment. Innovation is essential
according to Drucker (2001: 21-22), because “a business enterprise can exist only
in an expanding economy, or at least in one that considers change both natural
and acceptable-- --and business has to provide better and more economic goods
and services”. Drucker (2001) defines innovation as a task of endowing human
and material resources with new and greater wealth-producing capacity. It is
not confined to engineering or R&D, but it extends across all parts of the
business, all functions and activities.

In many management studies especially product innovation (including
services) has been considered as a source to sustain competitive advantage and
to increase performance. Understanding how an organization can use its formal
control systems to support product innovation has emerged as an important
research question (Shields 1997). According to Bisbe and Otley (2004: 710), most
of the studies that study the relationship between formal MCS and product
innovation, study it in the subunit level, like R&D department or product
development teams (e.g. Abernethy & Brownell 1997; Brown et al. 1995; Davila
2000). However, studies that focus on the relationship between the use of
formal MCS at top management level and product innovation from an

organizational perspective are limited in number (Bisbe et al. 2004: 710).

Simons (1995, 2000) has explored the problem of how organizations could

balance between innovation and predictable goal achievement and turn this
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tension between these two aspects in to a profitable growth. In Levers of
Control framework (LOC) developed by Simons, strategic control is achieved
through beliefs systems, boundary systems, diagnostic control systems and interactive
control systems. Interactive and belief control systems motivate organizational
participants to search creatively and expand opportunity space. Diagnostic and
boundary systems are used to constrain search behavior and allocate scarce
attention. In effective organizations managers must know how to achieve both
high degrees of learning and high degrees of control, a balance between the
levers of controls. (Simons 1995, 2000.)

MCS that enhance innovation are in the studies of Simons referred as
interactive. According to Simons (1995) the purpose of the interactive control
system is to strengthen managers’ ability to anticipate and effectively manage
future uncertainties. Henri (2006) and Bisbe et al. (2004) have applied the LOC
framework to examine among other things, if there exists an indirect positive
relationship between interactive use of MCS through innovation on the
organizational performance. However, any significant relationship was not
found. Jankala (2010), instead, has included foresight activity as a new variable
to the model. The results of this study will be provided in the following chapter.

2.4.3. Foresight and innovation in MCS

Hines (2002) and Ratcliffe (2006) have claimed that future orientation together
with strong foresight capability and capacity, based on flexible and adaptable
systems is essential for the success of any company. Darkow et al. (2009: 2-3)
suggest that foresight can contribute to innovation process in two different
situations; before the idea is born and when the idea is already established. In
the former situation the foresight is applied to inspire and create new
opportunities. In the second situation, foresight helps to cope with the
uncertainty by preventing companies from investing resources, like time and
money in ideas that might not develop to successful innovations in the future.

A fundamental thought is that firms need some kind of forward thinking to put
forward new uses and new combinations (innovations) of existing resources
(Kaivo-oja 2006: 9). Therefore there undoubtedly exists a relationship between

the foresight activities of some kind and innovation in organizations. Kaivo-oja
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(2006) has studied the interaction between organizations” foresight and
innovation systems. An important finding from this study is that the differences
between the firms’ innovation regimes are not fully explained by the differences
in R&D systems and innovation systems as such, but they can be explained by
the complex nature of the firms’ foresight systems. In other words, the strategic
role of foresight knowledge is different in different innovation processes.

The role of management control systems in the corporate foresight and
innovation processes has been researched, and findings indicate that MCS
indeed is an important element in foresight process and enhancing innovation.
In these studies according to Davila et al. (2009) MCS are viewed as flexible and
dynamic frames adapting and evolving to the unpredictability of innovation,
but stable enough to frame cognitive models, communication patterns and
actions. MCS as a tool to manage uncertainty is an opposite perspective to the
traditional one, which considers MCS as a system of mechanistic organizations,

a system that supports the periodic execution of the same routines with little if
any changes. (Davila et al. 2009: 322-323, 327.)

Jankald (2010) has studied the companies” foresight activity towards the future
business, organizational learning, innovation and performance. More
specifically Jankédld's study focuses on the interactive use of management
control systems of competitive environment and its relationship with
companies” foresight activity. According to the study, more interactive use of
management control systems of competitive environment is related to more
future oriented foresight activities especially through organizational learning.
Furthermore these kinds of activities together seem to increase the product
innovation in companies and thus the competitive advantage. This supports the
assumption that foresight activity improves capability of an innovation system
and supports the innovation activities.

By management control systems of competitive environment Jankéld (2010: 3)
means control systems relating to customers, competitors, developments of
technology and more general developments of market. By emphasizing
forward-looking, active and frequent dialogue among managers and
subordinates in strategic decision-making this type of MCS is used
interactively. (Jankala 2010:2.)
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2.5. Weak signals

The discussion about weak signals started in 1970s by Ansoff. In contrast to
traditional strategic thinking, which is based on acting on strong signals, Ansoff
(1975) suggested organizations to response and act gradually in the base of
weak signals. Ansoff (1975: 23) suggested the use of weak signals as the answer
for the paradox, which was already present at the 70s as the speed of change
had started to accelerate and predicting changes had become more difficult. The
paradox was that if the firm waits until information is adequate, it will be
surprised by crises. On the other hand if the firm decides to accept vague
information, the content will not be specific enough for a thorough analysis and
well-considered response to the issue. By early detection of weak signals firm
can determine what progressive steps are feasible as strategic information
becomes available in the course of evolution of a threat or an opportunity.
Ansoff (1982: 12) defined weak signals as internal or external warnings that are too
incomplete to permit an accurate estimation of their impact, and/or to determine a
complete response.

A futurist G. T. Molitor is, besides Ansoff, another weak signal thinking pioneer
from the 1970s. He did not use the exact word weak signal, but according to
Hiltunen (2010: 53), weak signal thinking can be seen in his works, via phrases
of evolutionary process of change. Molitor has focused on the change process,
especially in the public sector. Molitor (1981) suggests that by scanning the
emerging issues, the future changes may be easier to anticipate. By emerging
issues he means for example leading events, leading literature, leading
authorities/advocates and leading organizations.

Also Coffman’s contribution to the research of weak signals has been
important. Coffman’s series of articles was published in 1997 by the Mc Taylor
Consulting Groups Internet journal. Coffman combines theories of information,
cybernetics and also complexity and self-organization in his research of weak
signals. Coffman’s (1997a) definition for weak signal is following:

1. an idea or trend that will affect how we do business, what business we
do, and the environment in which we will work

2. new and surprising from the signals receiver’s vantage point

3. sometimes difficult to track down amid other noise and signals

4. athreat or opportunity to organization
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5. often scoffed by other people who “know”
6. usually has substantial lag time before it will mature and become
mainstream

7. therefore represents an opportunity to learn, grow and evolve

Citing Coffman (1997d) “investment in weak signals before they come
mainstream is risky but includes the greater potential rewards”. Thus Coffman
links weak signals in high risks; “to maintain homeostasis and stave off threats
to this balance”, but also to a possibility for greater opportunities; “another
realm of whose purpose is to allow systems to evolve and innovate, spotting
non-linear, hart to predict ideas long before they reach mainstream

recognition”.

In Finland, the discussion concerning weak signals has during the past ten
years been relatively active (e.g. Mannermaa 1999, 2004; Hiltunen 2006, 2008a,
2008b, 2010; Moijanen 2003; Kuosa 2009). The discussion about the
characteristics of weak signals started by Kuusi et al. (2000) as a study called
Delphi was conducted. In this study the leading futurists in Finland were asked
about their views of the characteristics of weak signals. The most supported
definition for a weak future signal is according to the study:

“A weak future signal is an early warning of change, which typically becomes stronger by
combining with other signals. The significance of a weak signal is determined by the objectives of
its recipient, and finding it typically requires systematic searching. A weak future signal requires:
i) support, ii) critical mass, iii) growth of its influence space, and dedicated actors, in order to
become a strong future signal, or to prevent itself to become a strong negative signal. A weak

future signal is usually recognized by pioneers or special groups not by acknowledged experts. “
(Kuusi et al. 2000: 80).

In several studies the problem of accurate definition of weak signal has been
acknowledged (e.g. Kaivo-oja, Cunha, Mendoca & Ruff 2004: 205). Hiltunen
(2006, 2008a, 2008b) has explored widely the existing weak signal research with
an ambition to clarify the concept of weak signals. In doctoral thesis (2010)
”"Weak Signals in Organizational Futures Learning”, Hiltunen calls for more
general and universal model of weak signals as there exist so many diffe