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1. Introduction

In 1976, in the editorial to the first volume of Accounting Orga-
nizations and Society (AOS), Hopwood dedicated the journal to
publishing research to help understand the social, organizational
and behavioral aspects of accounting. In commenting on progress
in employing these aspects of accounting he stated, generally, “we
need to move towards a more coherent research tradition where
new developments can be seen as building on and extending prior
foundations” (Hopwood, 1976a, p. 3). One such area he noted as
showing promise was in examining a contingent view of manage-
ment accounting (MA) (specifically budgeting). This approach ex-
amines how organizational and environmental context are
implicated in the processes and outcomes of MA. There followed a
large body of literature that considered how the external envi-
ronment, technology, organizational structure and strategy are
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related to the design of MA practices. More recently this body of
literature has contributed to showing how consideration of MA
practices has evolved into concern with more complex manage-
ment control systems (MCS).

We define MCS as a set of many formal and informal input,
process and output controls that are used by management to ach-
ieve organizational goals; the controls are connected by many
complementarity relationships. MCS become more complex when
they have many controls that are connected by many relationships
that depend on their environmental and organizational context. For
example, simple MA may involve the use of a budget to assess the
extent to which a production process achieves a standard product
cost. The focus is on the efficiency of internal operations which are
assumed to be operating in settings that are relatively predictable
with clearly defined hierarchical structures. Simple MA typically
use only singe loop feedback where actual outcomes are compared
with budgets and if necessary corrective action is taken or budgets
are changed. More complex MCS may, for example, involve budgets
for product planning and control where the budgets are linked in
complementary ways to other controls. These controls may be, for
example, capital investment systems, operational controls that
include financial and non-financial data, and evaluation and
incentive systems with both objective and subjective measures and
informal personal control. More complex MCS are implemented in
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ways that involve interactive processes between levels within the
hierarchy and enable employees to deal directly with the contin-
gencies in their work. The design and use of complex MCS are
sensitive to the external environment and strategy of the organi-
zation, the technology of the organization, the structural arrange-
ments and human resource concerns.

In this paper we examine the role of innovation as an element of
context affecting the design and use of both traditional and new MA
techniques to suit notions of control that are appropriate to manage
innovation. We see MCS acting as a calculative practice focused on
innovation. We consider how traditionally conceived MA has
evolved into MCS to cater for more complex notions of control that
are apposite for the generation of innovation.

The development of MCS over the past 40 years can be char-
acterized as an evolution from relatively simple notions of control
based on cybernetic processes within formal closed-systems, to
encompass more complex, open controls. These more open con-
trols have developed to cater for the needs of organizations to
manage within increasingly uncertain and challenging settings, and
in recent years, pressure to respond by developing innovation
(Simons, 1995, p.105). The importance to organizations of being
innovative has been recognized as a significant aspect of survival
(Burns & Stalker, 1961; Tushman & O'Reilly, 1997). Innovation has
been defined in general terms as the adoption of an idea or
behavior, pertaining to a product, service, device, system, policy, or
programme, that is new to the adopting organization (Danampour
& Gopalakrishnan, 2001). Innovation may relate to products and
technical processes (Dananpour & Evans, 1984), and to adminis-
trative arrangements (Damanpour, Walker, & Avellaneda, 2009;
Evans, 1966).

Creativity and innovation are different but linked concepts.
Creativity is the production of novel ideas, while innovation is the
successful implementation of creative ideas (Amabile, Conti, Coon,
Lazenby & Herron, 1996, pp. 1154—5). We adopt the view that
innovation is the creation and implementation of new products,
services and processes which result in significant improvement in
outcomes. Individual and team creativity form the starting point for
innovation, while successful innovation depends on other factors as
well, such as organizational processes.

Accounting contingency studies have contributed to a body of
research that has helped articulate the way we think about MCS
(Chenhall, 2003, 2007). This has provided a more inclusive under-
standing of the meaning of control. This understanding is based on
the challenges of ensuring that MCS are suitable for contemporary
contextual settings of organizations where concern with innova-
tion is pervasive. The need for organizations to be innovative has
added to the challenges for control systems to help managers
accomplish innovation. Innovation has direct affects on MCS and
also indirect affects by way of other contextual variables. Innova-
tion affects how strategy should be developed to ensure attention
to new product or service offerings and how technologies and
structures should be employed. This places innovation as a key
overarching contextual variable to be considered in MCS design.

The paper is structured in the following sections. First, we
commence by claiming that more complex notions of control have
driven the development of MCS as a calculative practice to assist
managers develop and implement innovation. By way of intro-
duction, two fundamental characteristics of complexity in controls
are identified. These are understanding how MCS are used and how
controls act in combination. We discuss how Simon's (1995) Levers
of Control (LOC) framework and related research provides a win-
dow into understanding these two aspects of MCS complexity as
related to innovation. Second, we consider how more complex
approaches to MCS have evolved to suit development of product
innovations, and for performance evaluation in innovative settings.

Third, we show how accounting researchers questioned the con-
ventional idea that formal controls are unsuitable where innova-
tion is important. We elaborate on how a more comprehensive
understanding of the role of formal MCS can assist in developing
and implementing innovation. We conclude that both formal and
informal controls are appropriate in innovative settings. Fourth, we
recognize that performance measurement is an important area of
MCS and innovation. We show how the development of balanced
scorecards (BSC) and the application of the LOC framework
accommodate complex notions of MCS that are appropriate for
performance evaluation in innovative settings. We critically eval-
uate these practices as they relate to innovation and suggest areas
for development. Fifth, we acknowledge that innovation is not
restricted to products and services and may apply to technology
and organizational structure. We assess how MCS have evolved in
response to innovations in these areas. In a final sixth section, we
draw brief conclusions and suggestions for future research.

2. Taxonomies of MA usage, multiple controls and innovation

Developing understanding of how MCS research has adopted a
more complex concept of control can be derived from examining
how different types of MA practices and their usage have evolved in
response to the challenges of managing in uncertain conditions,
particularly by developing innovation.

MA can be seen as a calculative practice through which inno-
vation is achieved. In the traditional accounting control paradigm,
techniques such as budgets and standard costs are part of the
processes that implement strategies (Anthony, 1965). When
considering innovation, traditional control for implementation is
still evident but MCS have developed a more encompassing notion
of control.

These evolving ideas of control accommodate both original
practices and also newer techniques, such as activity-based costing
(ABC) and BSC, that map more closely onto organizational and
behavior concerns affecting control. Also, in addition to imple-
mentation issues, MCS have developed in ways to assist in formu-
lating innovation. This is achieved by considering how different
practices, both traditional and newer, co-exist and how they are
used to assist in forming, articulating, legitimizing and making
visible the role of innovation to the organization. It is this notion of
MA as an emerging set of calculative practices, and their develop-
ment as more complex, open control systems, that moves the focus
for enquiry from MA to MCS. These MCS provide an organizing
rationale around which discourse and debates can take place con-
cerning innovation (Miller, 2001, p. 386).

2.1. Taxonomy of control usage: LOC

Simons (1995) introduced the idea of the LOC framework which
helps describe how MA has developed into MCS comprising mul-
tiple controls and different styles of usage of MA practices. This
framework identified formal belief systems that indicate desired
organizational direction, typically a balance between innovation
and efficiency, and boundary controls that identify limits to the
domain of activities. While these formal controls provide specific
practices to define the parameters for innovation and efficiency, the
remaining two levers, diagnostic and interactive controls, suggest
different ways to use MA practices.

Specifically, diagnostic use of practices monitor organizational
outcomes and correct deviations from preset standards thereby
assisting in the efficient implementation of innovation (consistent
with traditional, cybernetic type controls) (Simons, 1995, p. 59).
Simons (1995, p. 60) notes that traditional profit plans and budgets
are the most pervasive diagnostic controls in business firms. While
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the aim of a diagnostic use of budgets is to monitor organizational
compliance to strategies, they are used in a management-by-
exception way, thereby freeing up senior managers' time to
engage in more strategic activities, such as developing innovation.

Interactive use of MA practices focuses attention on strategic
uncertainties and enables strategic renewal and innovation by
stimulating dialog and debate throughout the organization
(Simons, 1995, pp. 95—96). The ideal practices to be used interac-
tively should be simple to understand, used by both senior and
operational managers and be able to trigger revised action plans
(Simons, 1995, pp.108—9). For example, to encourage innovation,
budgets for profit planning represent an ideal practice to use
interactively. They focus attention on changing customer needs and
competitive new product introduction. Moreover, they are often
the most omnipresent MA practice that connects different levels of
management in organizations (Simons, 1995, p. 113). Other more
broadly focused control systems may also be suitable, such as,
project management systems, brand revenue systems, intelligence
systems and human development systems (Simons, 1995,
pp.108—-9).

The diagnostic/interactive dichotomy has parallels with other
more complex control characteristics such as mechanistic/organic
(Chenhall, 2003), tight/loose (Merchant, 1985; Van der Stede, 2001)
inflexible/flexible (Hopwood, 1972) and coercive/enabling (Ahrens
& Chapman, 2004). However, the diagnostic-interactive classifica-
tion has had the most pervasive effect on the research agenda that
has considered how MCS are used. This growth in popularity is
probably due to the growing interest in the 1990s of links between
MCS and how managers can be encouraged to develop plans and
practices to help ensure an organization's strategy provides a bal-
ance between innovation and efficiency (Simons, 1995, p.21). Si-
mon's approach explicitly links the LOC framework to the role of
MCS to assist in formulating and implementing strategy for inno-
vation and efficiency, in a comprehensive and persuasive way. This
extends notions of MCS to encompass the processes of dealing with
organizational and behavioral dynamics (Simons, 1995, Ch 7).
Studies by Henri (2006), Widener (2007) and Mundy (2010) have
examined how interactive, diagnostic and combinations of these
controls can attain improvements in innovation and performance.

2.2. Multiple management controls

A theme that underlies the LOC framework is that multiple
controls, to effectively relate to innovation, should be considered
collectively. The idea that considering a single control might lead to
erroneous conclusions has been recognized since the early 1980s
(Otley, 1980). This has prompted discussion on what practices and
processes should be classified as management controls. Several
attempts have been made to define the domain of management
controls (Ferreria & Otley, 2009; Malmi & Brown, 2008; Otley,
1980).! There are two main interrelated issues that have emerged
from broadening the study of MA from single practices to combi-
nations of controls. First, what should be included in management
control? Second, when is it necessary to study combinations of
controls rather than single aspects of controls, and, if it is necessary
to study combinations of controls, how is this best achieved?

! In this literature distinctions have been made between management account-
ing (MA), management accounting systems (MAS), management control systems
(MCS) and organizational controls (OC). MA refers to a collection of practices such
as budgeting or product costing, while MAS refers to the systematic use of MA to
achieve some goal. MCS is a broader term that encompasses MAS and also includes
other controls such as personnel or clan controls. OC is sometimes used to refer to
controls built into activities and processes such as statistical quality control and
just-in-time management.

Organizations tend to have a variety of formal and informal
controls. There have been efforts by researchers to describe the
array, or packages, of practices and processes that might be
employed by organizations (Ferreria & Otley, 2009; Malmi &
Brown, 2008). This has been useful in raising issues as to which
organizational design choices should be classified as belonging to a
management control package. For example, in considering what
type of organizational structure best fits efforts to develop inno-
vation, should organizational structure be treated as a contextual
variable? Or, should organizational structure be considered as a
design choice to assist in planning and controlling the innovative
effort of the organization and as such be part of an organization's
package of controls? In the first instance, accounting practices will
be designed to provide the best fit with the form of structure,
thereby enhancing effective innovation. In this approach it is
implied that structural design is in place when designing the ac-
counting system. The second approach would have accounting and
structural arrangements be designed contemporaneously to be
complementary, thereby enhancing innovation. Clearly, the inten-
tion of ensuring that accounting and structure act in harmony is
common to both approaches. However, the theories driving each
approach (e.g. contingency fit or complementarities), including
which variables are exogenous to the design of MA, will be different
as will be empirical analysis to examine the effects of each
approach.

An important question in recognizing that multiple accounting
practices can coexist is whether it is inappropriate to study only
one practice without considering other controls. Here the notion of
the difference between a package and a system of controls becomes
important (Grabner & Moers, 2013). A package of controls recog-
nizes that multiple controls exist and act collectively, whereas MCS
require that there is some systematic relationship between the
various controls. Elements of a package may be studied individually
when there is no systematic relationship between them that could
cause some misspecification of the effects of studying single prac-
tices. However, in MCS, where one control may act as a complement
or substitute for another control, consideration of the joint effects
of these controls is necessary. Clearly, several MCS may operate
within a package of controls.

The issue of when to consider single of multiple controls and
how to analyze multiple controls has been important in enabling
MCS research to accommodate more complex notions of controls.
How this has evolved from examining taxonomies that have
considered the connection between multiple controls and inno-
vation, such as the LOC, is illustrative of how contingency styled
research into the role of MCS and innovation has advanced our
thinking about how MCS have developed from simple forms of
closed-systems control to encompass more complex, open control
mechanisms.

3. MCS for developing and evaluating product innovation

While innovation can be directed at many organizational pro-
cesses, product innovation has occupied the attention of many re-
searchers. In this section we consider how more complex forms of
MCS have evolved in response to efforts to develop innovative
products, and to assess performance where innovation is impor-
tant. At a more general level we consider how MCS can emerge in
unpredictable ways during the process of innovation.

3.1. MCS and innovation in product development
While early MCS research had a strong focus on product costing

there was little work that explicitly considered innovation in
product development. Some research considered how attributes of
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MCS differed depending on functions or structural units related to
products such as marketing, production and research and devel-
opment (R&D) (Abernethy & Brownell, 1997; Hayes, 1977; Rockness
& Shields, 1984; 1988). The importance of innovation was apparent
in these studies as it was within R&D that product innovation was
seen to be generated.

Drawing on early contingency ideas of how control systems
should fit organizational context (e.g. Burns & Stalker, 1961; Ouchi,
1977; Perrow, 1967; Thompson, 1967), one line of research showed
that the importance of more complex MCS, in R&D work units,
depended on the nature of the task. For example, Rockness and
Shields (1984) found that the importance of input controls, such
as social controls and expenditure budgets, were associated with
little knowledge of the transformation process. However, behavior
controls, such as rules and procedures, were most important when
there were high levels of knowledge in the transformation process.

Abernethy and Brownell (1997) reported that personnel con-
trols were more effective than behavioral or accounting controls
when task uncertainty was high within R&D. Rockness and Shields
(1988) discovered that social controls can substitute for expendi-
ture budgets when controlling the planning and evaluation func-
tion in R&D settings. However, for the monitoring stage of control,
the importance of budgets was high regardless of the importance of
social control. At the rewarding stage, budgets were more impor-
tant when the importance of social control was high.

Hayes (1977) found that R&D managers perceived financial
measures of their department's performance to be less effective
than in the case of production and marketing managers. Also, this
research suggests that company controllers found it difficult to
employ, effectively, measures of interdependence and the envi-
ronment within R&D departments. This may possibly have been
due to the difficulty that R&D managers have with cooperative
activity and differences in the time horizons of these managers.

More recent studies have examined how more broadly-based
MCS have developed to suit approaches to develop product in-
novations. Nixon (1998) reported a case study of performance
management for product development. In this case study a
broadly-based MCS focused on projects rather than functions,
included target costing and tailored information that was relevant
to different stages in the product development process. The MCS
aimed to reconcile the project outcomes related to customer per-
formance, quality and cost requirements with the company's
contribution and cash flow needs, and with product portfolio and
strategic considerations. The MCS also supported co-ordination and
communications for the many disparate activities over the duration
of project development.

Guilding (1999) found evidence on the usefulness of more broad
scope planning information for prospector companies and for those
following build strategies (both of which favor product innovation)
compared to harvest strategies. In this study, the scope of the in-
formation related to competitor cost assessment, competitive po-
sition monitoring, competitor appraisal based on published
financial statements, strategic costing and strategic pricing.
Bouwens and Abernethy (2000) reported that the level of impor-
tance to operational decision making of more integrated, aggre-
gated and timely information was correlated with customization
strategies. Chenhall (2005) identified that integrative performance
measurement systems (strategic and operational linkages,
customer orientation and a supplier orientation) assisted organi-
zations to develop competitive product innovation related to de-
livery, flexibility and low cost-price.

Collectively, a theme in this body of work is that more broadly
based MCS are found to be particularly useful in settings where the
environment is demanding due to customer needs for innovative
products. Also, broad MCS are useful when the task setting for R&D

is challenging due to high task uncertainty and low levels of
knowledge of transformation processes.

3.2. Performance evaluation and product innovation

Research into the connection between the type of information
used for performance evaluation and developing product innova-
tion has shown that the conventional approach to financial ac-
counting controls has limited usefulness. For example, Merchant
(1990) found that pressure to meet financial targets was associ-
ated with a short-term focus and a discouragement of new ideas, at
least for controls related to discretionary programs. This line of
research has extended understanding of the beneficial attributes of
performance evaluation information beyond traditional, financial
accounting measures.

Evidence on the diminished role of financial accounting for
performance evaluation in innovative settings was provided by
Govindarajan (1988) who found that product differentiation stra-
tegies were associated with a de-emphasis on budgetary controls.
Also, Van der Stede (2000) reported less rigid budgetary controls
and more budgetary slack in these settings.

Concerning broader attributes of control in innovative settings,
an early study by Govindarajan and Gupta (1985) showed that
companies following build, compared to harvest strategies, that
employed long term and subjective evaluation for managers' bo-
nuses were associated with enhanced effectiveness. The argument
underlying these results is that the innovative efforts needed to be
successful when following a build strategy are inadequately re-
flected in short-term, focused accounting measures. Subsequent
studies have relied on this argument to examine the determinants
of the use of subjectivity in performance measurement. These
studies have shown that the use of subjectivity increases with
longer product development cycles (Bushman, Indjeikian, & Smith.,
1996), and employee training which is seen as an investment with
longer term consequences (Gibbs, Merchant, Van der Stede, &
Vargus, 2004).

More recently, Grabner (2014) showed that creativity-
dependent firms complement performance-based pay with sub-
jective evaluations of non-task related performance to assure the
development of products that are both creative and profitable. In
addition, Hoppe and Moers (2011) established that subjectivity is
applied to a greater extent when the unpredictability in the envi-
ronment is high, a characteristic that is typical for environments in
which product innovation takes place.

Contemporaneous to the development of research on subjec-
tivity was the development of research on the use of non-financial
performance measures. One of the claimed benefits for using non-
financial performance measures is that they are “leading in-
dicators”, which makes them especially useful for incentivizing
innovative, long-term oriented efforts. The literature in this area
has focused directly on examining this claim (e.g. Banker &
Mashruwala, 2007; Ittner & Larcker, 1998), as well as examining
the extent to which innovation-oriented firms are more likely to
use non-financial measures. Regarding the latter, Ittner, Larcker,
and Rajan (1997), for example, find that firms that followed a
prospector strategy, with its emphasis on product innovation, were
more likely to emphasize non-financial performance measures in
CEO bonus plans.

To summarize, research into the role of performance measure-
ment in settings where innovation is important confirms that the
traditional use of financial controls for evaluation is insufficient and
potentially ineffective. Rather, broader controls, such as non-
financial metrics and subjective measures, are more useful. This is
because these measures are able to encourage and evaluate inno-
vative effort, the effects of which have a longer time horizon.
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3.3. Emerging MCS during the process of innovation

Recently, research has investigated how MCS are implicated in
the processes involved in developing innovations. This has raised
issues as to how innovation may emerge in unpredictable ways
from the adaptive processes involved in innovative effort. For
example, innovation may commence with an initial “soft” idea that
adapts during development to challenges of competing interests
and changing environmental concerns into something quite
different from the initial idea. More complex controls are employed
in different ways depending on the challenges presented during the
process of innovation (Revellino & Mouritsen, 2007).

In this innovation-process approach, complexity of MCS has
been captured as the difference between “short and long trans-
lations” (Mouritsen, Hansen, & Hansen, 2009). Short translations
are where MCS are tightly coupled to decisions to regulate the
innovation to ensure a profitable outcome. Long translations are
where more open, complex MCS involve interactions between
many MA practices. Long translations ensure that consideration is
taken into account of the tensions between elements from the
whole system of innovation, both within and outside the organi-
zation. Here the evolving innovative ideas might bring about an
adjustment to strategic priorities.

4. Discovering control complexity and innovation

Early organizational research suggested that organizations
following strategies requiring flexibility and innovation, such as
entrepreneurial, prospector, differentiator and build strategies,
would find more formal controls inappropriate and organic ap-
proaches would be more suitable (Burns & Stalker, 1961; Miles &
Snow, 1978; Minzberg, 1987; Porter, 1980; Quinn, 1985). However,
research findings in accounting revealed that formal, sophisticated
control systems were used by firms following strategies with
intense product competition requiring novel product offerings
(Khandwalla, 1972). Simons (1987) reported that prospectors, that
embraced innovation, employed forecast data, tight budgets and
carefully monitored outputs. On the other hand, large defenders,
with less ambitious approaches to innovation, did not use these
practices.

Simons (1990) provided an important elucidation on these
findings from MA research by focusing on how formal controls are
used by firms following different strategies. Firms facing high levels
of strategic uncertainties, due to rapidly changing markets with
needs for innovation, used formal controls interactively to set
agendas for debate. Firms following low cost strategies within more
stable settings used formal controls in more diagnostic ways. This
was a significant advance in thinking about how MA is used, rather
than identifying the practices to suit context, which developed into
the LOC framework (Simons, 1995). It is also an amplification of
research into ideas about how formal and more informal combi-
nations of practices, and uses of controls, may be employed to
generate innovative outcomes (Chenhall, 2003, 2007). These issues
are developed in the next sub-sections.

4.1. Elaborating on formal controls for managing innovation

In situations in which innovation is important, it is apparent that
effective MCS require a focus on both innovation and efficiency.
This has enabled MCS research to reconsider the roles of various
practices and how they might operate in combination. It is in these
situations where innovation is a key to survival that the simple
predictive approach to prescribing financial plans, characterized by
traditional MA controls, is incomplete and more complex notions of
control are required. The role of formal controls provides an

illustration of how research into the design of MCS within settings
where innovation is an imperative has moved from simple pre-
scriptions to a more inclusive appreciation of the control issues.

Initially it was believed that traditional formal controls were
unsuitable in situations that necessitated innovative effort, while
more organic controls support the generation of innovation (Burns
& Stalker, 1961). At best, formal controls were seen as appropriate
for formalizing plans to carry out innovative strategies and for
evaluating their outcomes. Because of their prescriptive approach
and inflexibility, formal MA practices were seen as an anathema to
the looser, organic forms of control that were suitable for nurturing
innovation. However, more recent research that accommodates a
broad approach to control that is informed by both organizationally
focused technical prescriptions and facilitating organizational
processes, has shown how formal controls can assist in innovation.

Prescriptive roles for formal controls to enhance innovation
have been presented in recent years, sometimes in more subtle
forms than simple formal, cybernetic financial planning models.
Formal controls can help enhance the potential for innovation by
identifying possible areas of the business that are likely to produce
innovation though planning techniques such as SWOT analysis and
examining internal capabilities (Chakravarthy & Lorange, 1999).
Davila (2000) found that formal controls, particularly non-financial
measures related to costs and design, had a positive effect on
product development performance, by responding to the infor-
mation demands of projects.

Formal cost management practices, such as target costing, have
been identified as useful to assist in profitable product develop-
ment (Ansari, Bell, & Okano, 2007). Target costing, as convention-
ally conceived, is most effective when modeling cost behavior is
relatively straightforward and costs are a dominant aspect of
product development.” However, in many situations project
development objectives require more innovative approaches to
value creation than just cost reduction. In these cases a broader
approach to cost management that accommodates costs around,
rather than within, the project has been suggested (Davila &
Wouters, 2004). Here cost management practices address the
tension between technological innovation, product performance,
time-to-market and cost effectiveness. Within this approach a
broader external focus is achieved by parallel cost management
teams, modular design for costs, clearly defined cost management
strategies and cost policies and product portfolio analysis. For an
elaboration of how broad approaches to cost management have
enhanced product development see Davila and Wouters (2007, pp.
832-837).

While budgets are often identified with more static, traditional
hierarchical control, they can be used in ways that are consistent
with flexible modes of management that accommodate innovative
effort. Drawing evidence from a case study, Frow, Marginson, and
Ogden (2010) showed that ‘continuous budgeting’ provides an
expectation to achieve preset targets but also allows budget re-
visions and a reallocation of resources when circumstances require
an innovative response. Importantly, continuous budgets operated
as an integral part of a broader MCS including strategically focused
planning, performance plans and evaluation. Other controls
covered improvement processes, customer centered interactions,
fact-based displays of operations, and protocols for meetings.

A further prescriptive role for formal controls is to evaluate the

2 Even where target costing is used for cost reduction it has been shown that
using specific, rather than general cost targets to reduce costs, is effective when the
production design process is sequential but not when it is concurrent. This was due
to the task uncertainty in concurrent product design processes (Gopalakrishnan,
Libby, Samuels, & Swenson, 2015).
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extent to which innovative ideas are consistent with organizational
objectives and whether they are economically feasible and viable in
terms of implementation issues. Formal controls that focus on
planning are useful for aligning potential innovations with objec-
tives. The on-going use of formal controls helps managers learn
about taking ideas to effective innovation and provides them with
confidence in assessing the viability of developing and imple-
menting the innovations (Davila, Epstein, & Shelton, 2006, pp.
233-234).

Formal controls can assist in motivating innovative behavior.
They provide an expediting structure that can assist, encourage and
motivate individuals to instigate innovative thinking (Haas &
Kleingeld, 1999). Also, formal controls can be used for motivating
managers by developing reward systems targeted on managers
effectiveness in generating innovation (Simons, 2000, pp. 117—119).
Formal controls to systematically evaluate managerial and senior
staff personnel are relevant to assist in this area (Simons, 1995, pp.
117—119). An additional insight, provided by Marginson and Ogden
(2005), is the way in which formal controls can be useful in
ambiguous settings by providing managers with a “comfort zone”
providing structure and certainty.

In summary, it is the pressure for organizations to be innovative
that has highlighted the potential role of formal controls to help
initiate and motive innovative effort. These formal controls, when
instigated by innovation, can ensure confidence in taking projects
from ideas to the launch stage which is likely to result in enduring
effort into developing innovation (Simons, 1995, p. 160; Davila et al.,
2006, pp. 222—227).

4.2. Combining formal and informal controls

While there are reasons to believe that there are separate ad-
vantageous effects to managing uncertainty and innovation from
employing both formal and organic controls independently, theory
and findings indicate potential combined benefits whereby formal
controls can complement organic controls. Here organic systems
provided a supportive culture to develop innovation and flexibility
to identify opportunities from uncertain settings and formal sys-
tems curb excessive attention to potentially unviable innovations
(Chenhall, 2003, 2007).

The conclusion that combinations of formal and informal con-
trols are beneficial has encouraged theorizing about MCS design in
a way that accommodates multiple controls, with in-
terdependencies capturing the dynamic tension between con-
trasting controls. A variety of taxonomies have been developed to
elaborate on combinations of controls. These include formal con-
trols and organic decision processes (Chenhall & Morris, 1995;
Ylinen & Gullkvist, 2014), diagnostic and interactive use of con-
trols (Henri, 2006; Marginson, McAulay, Roush, & van Zijl, 2014;
Mundy, 2010; Simons, 1995; Widener, 2007); coercive and
enabling controls (Ahrens & Chapman, 2004; Chapman & Kihn,
2009; Wouters & Wilderom, 2008), formal controls, organic con-
trols and social networking (Chenhall, Kallunki, & Silvola, 2011), as
well as the early classifications of tight and loose (Merchant, 1985;
Van der Stede, 2001) and inflexible and flexible (Hopwood, 1972).

Recently, research has provided an elaboration on the formal-
informal distinction by exploring ‘vernacular accountings’. This
approach to describing MCS specifies the way MCS can be defined
in terms of the ‘hardness’ or ‘softness’ of information and the source
of legitimization of the MCS (Kilfoyle, Richardson, & MacDonald,
2013). Hardness depends on the extent to which individuals are
prepared to act on the information, which is determined by the
epistemological preferences of the users. Hardening information
involves a social process whereby ambiguous information is made
acceptable to users (Rowe, Shields, & Birnberg, 2012). Sources of

legitimization are either the formal hierarchy or the local social
order.

From the viewpoint of innovation, vernacular accountings are of
particular interest. Vernacular accountings, which exist in parallel
with formal MCS, provide an inventory of knowledge at the local
level that enables innovation. This knowledge is based on hard
information (that might include mental models, narratives, arti-
facts as well as inscriptions), which is regarded as legitimate by the
local social order. This form of control may overcome the limita-
tions of formal systems and provide local hard information to
support innovation to address complex task environments, densely
interconnected task environments in turbulent settings, and
enhance efforts to learn through exploration (beyond formal sys-
tems) (Kilfoyle et al., 2013). There are research opportunities to
develop understanding of how local vernacular accountings are (or
are not) integrated into enterprise wide systems to contribute to
organizational knowledge bases, learning and innovation.

5. Performance measurement complexity and innovation

When considering performance measurement systems, the
most important advances in incorporating more complex notions
of control that relate to innovation, arguably, have been strategic
performance measurement systems, notably BSC (Kaplan & Norton,
1996, 2001, 2004, 2006, 2008), and the application of the LOC
framework (Simons, 1995, 2000). As with many developments in
MCS these topics have been more inclusive of organization and
behavioral issues than traditional performance measures based on
standard financial performance metrics and single loop feedback.
In doing so they rely on theorizing about how information can be
prepared and applied to have a motivating affect on innovative
effort. They consider how coordination and control of innovation
can be achieved by communications to assist in integration across
the value chain, and how innovation can be aligned with strategy
and organizational purpose.

5.1. BSC and innovation

BSC have evolved from combinations of financial and non-
financial measures to mechanisms for developing and imple-
menting strategy. The use of BSC in an interactive way, combines
ideas related to BSC and the LOC, which is seen as transforming BSC
from a simple control mechanism based on a performance mea-
surement system to an interactive management system for strategy
execution (Kaplan, 2009, pp.1265—1266). Kaplan's (2009) conclu-
sions suggests that for the innovative firm, BSC can be used inter-
actively to: mobilize innovation and change through executive
leadership; translate and align innovation to the strategy; motivate
employees to make innovation their everyday job; and govern to
make innovation a continual processes.

Part of the research agenda into the development of BSC has
been to refine the notion of control that is at the foundation of this
comprehensive performance measurement system. This has
involved criticisms of BSC from researchers who are concerned that
the approach lacks rigor, that terminology is loose, constructs are ill
defined, the notion of causal strategy maps are difficult to apply,
and implementation issues are not given careful consideration (see
Journal of Accounting and Organizational Change, 8, 4, 2012 for a
special edition on BSC). However, BSC have had a significant impact
on how accountants, and others, think about relating MCS to
strategy and innovation, based on broad notions of control.

It may be expected that the control imperatives employed in
BSC-type approaches will continue to be refined with advances in
the approach having particular relevance for how BSC may help
achieve innovation. Concern with modeling causality within BSC
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strategic maps may be addressed by applying more dynamic
methodologies such as systems dynamics. BSC can provide a focus
on stakeholders other than shareholders and the primacy of
financial matters, which is particularly pertinent in the not-for-
profit sectors. Attention will likely be directed at ensuring that
the measures used in BSC are congruent, valid and reliable, and
strategy maps are comprehensible to managers. Concerns with
human resources will help focus on intangible assets. Imple-
mentation issues will draw attention to the need for strong and
focused leadership. It will be important to ensure that IT is devel-
oped to support efficient communications. Structural issues will be
debated concerning matters such as the appropriate roles of senior
and operational management, and concerns about the role of
empowerment, particularly in flatter organizational structures.

5.2. LOC and innovation

As with BSC, the LOC, as a framework for comprehensive control
to assist in balancing innovation and efficiency, has been subjected
to a variety of reflections. First, the framework is based on a
restricted definition of controls, specifically formal controls. Con-
trols to be used within the framework are defined as “the formal,
information-based routines and procedures managers use to
maintain or alter patterns in organizational activities” (Simons,
1995, p. 5). Thus, when considering the use of controls it is
formal controls, which excludes more informal controls such as
organic controls, clan controls and enabling controls (Ferreria &
Otley, 2009). This is particularly important for the study of inno-
vation as organic processes are an integral part of idea generation.
Care is required when theorizing about interactive use of formal
controls not to confuse this application with the potential influence
of organic, clan or enabling controls. While there may be com-
monalities in purpose between an interactive use of formal controls
and more open, organic controls they are different forms of control
having different theoretical processes and potential outcomes on
innovation.

As with many MA practices the precise meaning of the different
aspects of the LOC is not clear (Tessier & Otley, 2012) (see Bisbe,
Basista-Foguet, & Chenhall (2007) for a discussion of defining
interactive controls). Definitional issues can lead to ambiguity in
meaning of constructs and difficulties in the legitimacy of the
conceptual model. This is not to say that the definition of the LOC is
not subject to change. For research to remain relevant any evolu-
tionary changes in the constructs and the conceptual model will
require careful consideration with subsequent attention to mea-
surement of constructs. Most research has focused on the interac-
tive and diagnostic use of controls, excluding belief and boundary
systems. This is a limitation as to be most effective in balancing
innovation and efficiency, the LOC framework was envisaged to
operate with the four levers working in combination. An important
area of work is to identify which and how many formal controls
should be employed interactively and diagnostically (Bisbe &
Malagueno, 2009). Additionally, research should investigate in
what circumstances are different uses of different controls appro-
priate to support innovation (Abernethy & Brownell, 1999; Bisbe &
Otley, 2004; Tuomela, 2005).

Notwithstanding issues related to the conceptual development
of the LOC framework, the affects of the framework, particularly the
interactive use of controls on innovation, learning, adaptation and
strategic change have been well supported (e.g. Abernethy &
Brownell, 1999; Bisbe & Otley, 2004; Henri, 2006; Kober, Ng, &
Paul, 2007; Moulang, 2013).

Developments may be expected in refining how the application
of the LOC relates to different aspects of the process of generating
innovation (Tessier & Otley, 2012). The process of innovation

involves a series of stages, typically defined as initiation or
discovering a need for innovation, ideation or generating ideas,
integration or elaboration, and finally implementation (Eveleens,
2010; Teece, 2010). The LOC may have different roles across these
aspects of innovation and in integrating them (Davila, Foster, &
Oyen, 2010, pp. 285—6). Similarly, the LOC may have different
functions depending on whether innovation is radical or exploit-
ative, with the former involving more novelty and uncertainty
(Davila, 2005; Van de Ven, Andrew, Polley, Garud & Venkataraman,
1999; Ylinen & Gullkvist, 2014). The special circumstances of the
role of MCS and innovation for firms at early stages of development,
also, warrants special attention (Davila, Foster, & Li, 2009).

At the individual level, the association between LOC and an in-
dividual's motivation to be creative provides opportunities for
important insights into developing innovation. Adler and Chen
(2011) suggest that it is likely that an optimal mix of interactive
and diagnostic controls will be positively associated with three
motivational factors that are required for large-scale collaborative
creativity, which involves both individual creativity and coordina-
tion with others. These factors are intrinsic motivation (persistence
with interesting tasks), identified motivation (persistence with
uninteresting tasks), and interdependent self-construal's (collec-
tivist values).

The LOC may also have motivational affects at the team level.
Chong & Mahama (2014) found that interactive (but not diagnostic)
controls enhanced team effectiveness in a biotech setting where
innovation is an imperative for success. The association between
interactive controls and team effectiveness was mediated by the
role of perceived collective efficacy.

Additionally, it will be useful to examine the circumstances
when particular controls are best employed interactively and
diagnostically, and how the framework relates to other aspects of
control. There is also the issue of the extent to which the applica-
tion of the framework may assist in increasing the relevance of MCS
to managers innovative strategic decision making. The important
concern here being how the LOC can enhance efforts to sensitize
employees to develop emergent innovations within the acceptable
domain of organizational action.

Overall, BSC and the LOC have been significant in influencing the
way management accounting has developed more complex sys-
tems to evaluate performance where innovation is important. They
have emphasized the usefulness of MCS for strategic management.
Also, they have enhanced the relevance of management accoun-
tants to many other functional areas and emerging concerns such
as sustainable development and environmental issues. BSC and the
LOC have stimulated extensive research into many aspects of per-
formance management in settings where innovation is an imper-
ative. Of importance are issues such as the meaning of causality
within strategy models, developing congruent, valid and reliable
measurement, concern with communications within and across
organizations, and human relations issues associated with perfor-
mance management.

6. Innovation in technology and structure and complex
control

Developing products and services is often the focus for inno-
vation, however innovation is more pervasive covering technolo-
gies and administrative structures. MCS research has been mindful
of the way innovation in technology and organizational structure
has encouraged development in thinking about MCS.

6.1. Innovation in technology and complex control

Revelations that conventional costing was inappropriate for
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contemporary business technologies and operations encouraged
developments to provide enhanced understanding of costing, with
newer costing systems being developed including ABC, target
costing and life-cycle costing. These approaches to costing repre-
sent an important illustration of how costing evolved from a
practice firmly focused on traditional notions of MA to one that is
pertinent to wider MCS with its more comprehensive orientation to
control.

Research interest in costing as part of MCS appeared to intensify
as ABC gained broad acceptance. ABC was seen as an improved
costing methodology with a more strategically focused approach,
evolving, first, into activity-based management (ABM) and then
into strategic cost management (SCM). Using ideas from ABM and
SCM has provided managers with an enhanced approach to control
in settings of strategic importance. This has been the case partic-
ularly when developing innovation, as these approaches to costing
focus on market based issues as well as improved costing. ABM and
SCM link information related to innovative market opportunities
with the need to efficiently employ resources in the pursuit of
innovation.

Related practices, such as target costing (Ansari et al., 2007) and
life-cycle costing (Berliner & Brimson, 1988), also provide ap-
proaches that focus on how contemporary accounting, as a calcu-
lative practice, can be used as organizing rationales. Here any
proposed innovation is subjected to heightened scrutiny in terms of
market driven constraints and long-term economic considerations
of the innovation. Advancements such as ABM, and its elaborations,
have provided potentially powerful tools to employ in interactive
ways to provide rich information for debate and dialog between
senior and operational managers. This can assist managers to
identify the viability of novel product and service innovations and
new ways of developing, marketing and producing both new and
existing products and services.

Innovative advances in manufacturing technologies have raised
the importance of managing interdependencies within the value
chain to ensure that innovative product and service ideas can be
resourced and scheduled effectively. Much of the work on Activity-
Based Cost Management (ABCM) and integrated cost systems
(Kaplan & Cooper, 1998), and elaborations such as target costing
(Ansari et al., 2007) and life cycle costing (Berliner & Brimson, 1988)
were a response to innovations in manufacturing. These ap-
proaches sought to provide an integrated approach whereby costs
of products or services could be related to the activities involved in
resource consumption from suppliers through production to cus-
tomers, and across the life cycle of the product. A great deal of this
work drew on innovative theories and ideas on control from pro-
duction management but then focusing on the financial impact of
improvements from these techniques.

There has been a wide variety of MCS that have developed in
response to innovation in manufacturing. These include the pro-
vision of non-financial performance measures (Abernethy & Lillis,
1995), quality costing (Atkinson, Hohner, Mundt, Troxel, &
Winchell, 1991), theory of constraints (Goldratt & Cox, 1992),
customer focused accounting (Foster & Sjoblom, 1996), supply
chain management (Dekker, 2003), open book accounting (Carr &
Ng, 1995), lean accounting (Maskell & Baggaley, 2003), time-
based activity-based costing (Kaplan & Anderson, 2004) and total
cost of ownership (Wouters, Anderson, & Wynstra, 2005).

We can expect further challenges from technology innovations
such as semi-customization and additive manufacturing. These
innovations make it possible for end users to participate in the
design of customized, innovative products. The technologies enable
a design-driven manufacturing process, where design determines
production and not the other way around. Additive manufacturing
provides a high degree of design freedom, the optimization and

integration of functional features, the manufacture of small batch
sizes at reasonable unit cost, and a high degree of product cus-
tomization even in serial production (Excell & Nathan, 2010). Also
developments in nano-manufacturing have had an impact on
business (Uldrich & Newberry, 2003). Nano-scale materials can be
used to produce the next generation of products that provide
higher performance at a lower cost and improved functionality.
These types of technological advances are likely to provide a novel
context with implications for how MCS are to operate.

MA has always had strong links to the technology of organiza-
tions with traditional costing systems designed differently for jobs,
batches and processes. Recognizing that MA had not maintained its
relevance to advances in technology stimulated developments in
costing systems such as ABC, and then ABM and SCM. As in-
novations in technology emerged, management accountants and
others have been very active in designing a wide variety of MCS to
suit the new technologies. These systems incorporate a broad
scope, typically transforming traditional costing and performance
measurement practices into comprehensive MCS, capturing costs
and value along the value chain.

6.2. Innovation in organizational structure and complex control

It is recognized widely that MCS should be consistent with the
intent of structural arrangements within and between organiza-
tions. Structural arrangements aim to ensure that individual man-
agers are provided with decision making rights to implement a
certain degree of delegation within the organization. Additionally,
the structural arrangements aim to support efforts for coordination
and integration between the various decision making segments
within and between organizations. In this section we explore, first,
how MCS research has been concerned with the challenge of
matching control systems with the levels of differentiation and
integration within the organization. Next, we examine how MCS
research has explored how controls can be designed in ways to suit
more innovative “horizontal” structures that provide a lateral
dimension to managing the value chain. Finally, we discuss how
MCS research has addressed the control implications for structures
that have evolved to manage inter-organizational relationships.

As managers recognized the need to address uncertainty and
innovation it became apparent to early researchers that organiza-
tional structures should be designed to delegate autonomy to those
with potential to manage local uncertainty and to identify and
generate innovative ideas. At the same time structures were
required to ensure integration of ideas across the organization and
that ideas were consistent with the overall organization goals
(Lawrence & Lorsch, 1967). Elements of structure such as decen-
tralization and divisionalization indicate how an organization del-
egates and differentiates decision rights, while specialization, rules,
and liaison mechanisms provide integration and coordination.

Differentiation was seen as the appropriate structure to
generate innovative decision making, particularly in more uncer-
tain settings. However, the more differentiated the organization the
more the difficulties of integration that will preserve the decision
rights of managers to act independently in response to local envi-
ronmental conditions, thus the less useful are rules and standard-
ization. More complex integration is required using mechanisms
and processes such as direct contact between managers, liaison
roles and personnel, temporary task forces, permanent interde-
partmental teams, creating an integrating role and translating this
into a linking-managerial function (Galbraith, 1973; 2005;
Lawrence & Lorsch, 1967).

The specification of structure as comprising differentiation and
integration to encourage innovation has required consideration of
MCS to support the appropriate combination of these attributes of
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structure. Research has confirmed that aggregated measures, such
as divisional profit, suit differentiated structures and decentral-
ization (Abernethy, Bouwens, & van Lent, 2004; Bruns &
Waterhouse, 1975; Chenhall & Morris, 1986; Gul, Tsui, Fong, &
Kwok, 1995; Merchant, 1981). Evidence suggests that aggregate
financial performance measures that have the properties of good
incentive measures (i.e. congruity of measures with desired out-
comes, high sensitivity, precision and verifiability) can complement
the delegation choice, which results in increased delegation
(Moers, 2006). Studies have shown that integration requires formal
MA such as budgets, formal patterns of communications and
participation in budgets (Bruns & Waterhouse, 1975; Merchant,
1981). Also, integration can be effected by transfer pricing sys-
tems based on various rules, market or cost based, and negotiation
(Spicer, 1988). These approaches have largely employed conven-
tional, simple approaches to control.

The need to integrate interdependent decentralized units has
presented challenges to MCS design of preserving decentralized
managers' decision rights while ensuring effective integration be-
tween the decentralized units. Here the role has become apparent
of more complex management controls involving non-financial
performance measures to track the effectiveness of managing in-
terdependencies within decentralized organizations. Gibbs et al.
(2004) found that subjective measures used to assess bonuses
were related to high levels of departmental interdependencies. This
was seen to assist in rewarding cooperation between departments
and to overcome performance measurement noise due to the in-
fluence of other departments. Abernethy et al. (2004) found that if
one division has interdependencies such that the focal division
affects another division's performance then corporate use of divi-
sional summary measures such as income becomes less important
which was then associated with increased use of firm summary
measures and specific divisional non-summary measures such as
quality and product cost (although where the focal division's per-
formance is affected by other divisions then there was an increase
in use of the divisional summary measures).

Faced with a need to prosper in increasingly competitive global
markets organizational theorists have devised a number of in-
novations in structural arrangements. One such innovation is a
move away from traditional decentralized divisions with vertical
structures to lateral structures, processes and information to sup-
port a horizontal dimension to the organization (Galbraith, 2005).
The emergence of these “horizontal organizations” presents chal-
lenges for control that have implications for the role of MCS
(Chenhall, 2008). Certainly, with the development of more complex
control models based on more comprehensive approaches to
costing, such as ABC, and performance measurement systems, such
as BSC, there has been the opportunity to focus on lateral flows and
interdependencies between parts of the value chain. Despite this,
most approaches to ABC and BSC propose that MCS be designed to
operate within conventional vertical structures. This means that
divisions or departments act as responsibility centres that cut
vertically across the value chain. Target Costing represents one
approach that has fully embraced the ethos of the horizontal or-
ganization, at least as it relates to product development and
competitive analysis (Schonberger, 1996).

While the benefits of horizontal organizations have been pro-
posed widely, there is a view that more holistic performance
management systems, such as BSC, should not employ structures
involving horizontal structural arrangements. It is argued that
horizontal structures could impede innovative effort because of
confusion of joint responsibilities focused on product development
and sales on the one hand and functional activities that cut across
product boundaries on the other (Kaplan & Norton, 2006, p. 36).
The tendency to maintain traditional vertical structures even when

lateral resource flows are important was noted by Hopwood
(1976b). Hopwood claimed that traditional vertical structures are
more powerful than arrangements to manage lateral relations
which, he suggested, are more fragile and need considerable sup-
port to maintain visibility.

In the main, MCS research related to consideration of intra-
organizational processes has been concerned with team-based
structures that aim to provide an horizontal approach (Chenhall
& Langfield-Smith, 2003; Chalos & Poon, 2000; Ditillo, 2004;
Drake, Haka, & Ravenscroft, 1999; Scott & Tiessen, 1999; Young &
Selto, 1993). However, recently there has been more general theo-
rizing as to how MCS might operate within horizontal organiza-
tions that aim to ensure innovation (for example, Anderson, 2007;
Hansen & Mouritsen, 2007; Jergensen & Messner, 2010, p. 202;
Mouritsen, 1999; Mouritsen & Hansen, 2006). This area holds
promise to explore how MCS can be designed and operated to
support the intent of innovation employing control paradigms
informed by horizontal structural arrangements (see Chenhall,
2008 for an overview).

As well as intra-organizational interdependences, innovative
inter-organizational operational logistical relationships present
challenges to structuring the value-chain with implications for the
application of MCS. Faced with innovation to manage growth in
inter-organizational relationships to create competitive advantage,
MCS research has examined a variety of practices to assist in supply
chain management including value chain analysis (Dekker, 2003),
inter-organizational cost management (Fayard, Lee, Leitch, &
Kettinger, 2012), enterprise resource planning (Chapman, 2005;
Dechow & Mouritsen, 2005), analysis of joint ventures
(Kamminga & Van der Meer-Kooistra, 2007) and supplier-customer
alliances (Cooper & Slagmulder, 2004; Dekker, 2003, 2004;
Hdakansson & Lind, 2004). Additionally, work has considered mea-
sures to assess the benefits of supplier partnerships (Seal, Cullen,
Dunlop, Berry, & Ahmed, 1999), and using total cost of ownership
for sourcing decisions (Van den Abbeele, Roodhooft, & Warlop,
2009; Wouters et al., 2005), and open book accounting (Kajiiter &
Kulmala, 2005).

Triggered, in part, by an increased need for innovation there has
been growth in interest in structural arrangements related to inter-
firm strategic alliance networks. During the 1980s and 1990s there
was a dramatic increase of R&D alliances in high-tech industries.
This inspired a growing literature on these strategic alliances as a
critical determinant of firm innovation (Hagedoorn, 2002). Stra-
tegic alliances have also become more popular compared to join
ventures since the 1990s (e.g. Anderson & Sedatole, 2003). These
developments have, more recently, influenced the management
control literature by creating a focus on issues that are significant
for inter-firm alliances. These include trust (Van der Meer-Kooistra
& Vosselman, 2000; Vosselman & Van der Meer-Kooistra, 2009),
alternative forms of contracting (Anderson, Glenn, & Sedatole,
2000; Krishnan, Miller, & Sedatole, 2011), partner selection
(Dekker, 2008), as well as risk management (Anderson, Christ,
Dekker, & Sedatole, 2014).

Consideration of innovation in organisational structure has been
central to the design of MCS for many years. There has been
considerable concern focused on how MCS should be consistent
with the extent to which decision rights are delegated. More
recently this has promoted research into the qualities of informa-
tion to be used in assessing managers in delegated settings, such as
congruity, sensitivity, precision and verifiability. Innovations in
structural arrangements to ensure integration and co-ordination
promoted deliberation on the need for more elaborate controls,
involving non-financial and subjective measures, to protect deci-
sion rights but encourage integration. Recently, innovations in
developing horizontal organizations have produced developments
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in MCS including target costing, assessment of teams, and inter-
organizational accounting such as supply-chain accounting. The
design of MCS for the horizontal organization presents many
challenges for practitioners and researchers. Finally, as organiza-
tions become involved in networks involving other entities, the
boundaries between what is internal and external become blurred
and consequently the role of MCS will likely change.

7. Conclusion

In this paper we have sought to demonstrate how MCS have
evolved from control parameters based on simple closed systems,
employing mainly a financial-based logic to more complex calcu-
lative practices. This evolution has been a response to the chal-
lenges of managing in uncertain conditions, where innovation has
become an imperative. These complex MCS incorporate both the
design and use of controls and are based on notions of control that
engage with organizational and behavioral processes. We show
that innovation has been a key variable that has motivated thinking
about control in more complex ways. Concern with innovation has
elevated it to an overarching contextual variable. Innovation has
explicit direct effects by way of generating novel products, services
and processes. Also, innovation acts indirectly on organizational
outcomes as it is implicated in dealing with the organization's
external environment, its strategy, technology and structure.

It seems clear that innovation will remain a key to successful
organizational adaptation. As such innovation will continue to
occupy the attention of MCS researchers. In this review it is
apparent that a dominant proportion of early MCS research into
innovation focused on product innovation. However, innovation is
more diverse than this and the focal objectives of innovation can
also be services, processes and business models. We offer some
suggestions as to areas for future research that may elaborate on
existing work, or examine ideas not yet explored in the MCS
literature.

It is apparent that little MCS work has been undertaken in
considering innovation in services. This area may involve service
functions like marketing operations or transportation, and service
industries like banking or health care. The role of MCS related to
these service areas would seem to offer many opportunities for
research. A similar line of argumentation applies to the role of MCS
to innovations in business models.

Concern with the mechanisms of innovation is an important
part of studying innovation. Our review has shown that there has
been considerable work that has considered innovations in tech-
nological procedures and in administrative arrangements related to
innovation, both within and between organizations. However there
has been only limited work in considering how innovations emerge
from the dynamic, adaptive processes of organizations, often in
unpredictable ways. This line of research is likely to provide a
deeper analysis of the evolution of the information flows and
control processes that are part of the success (or failure) in the
production of innovations over a period of time. Consequently, we
may expect more research to focus on understanding how MCS
relate to more complex notions of innovation that examine the
mechanisms and processes by which novel products, services and
processes are identified and developed within organizations.

Research could clarify if there are differences in the design and
use of MCS between highly innovative, risk taking ventures driven
by entrepreneurs who are the owner-operators of their ventures
and the more prevalent intrapreneurs operating within companies.
Intrapreneurs operate within companies that accept the burden of
risk and provide the means for overall guidance for innovation,
whereas entrepreneurs personally accept this risk. It seems likely
that entrepreneurs have little need of formal MCS as they are highly

motivated and can rely on personal controls. As their ventures grow
in size and innovativeness starts to depend on intrapreneurs then
MCS will have a role in assisting coordination and control but
without stultifying the innovative culture of the organization.
Another somewhat related area of research could identify if
different MCS are likely to be required for active and passive in-
novators. Active innovation is a continual process and does not rely
on the pull of market pressure, competition or falling profits. Pas-
sive innovation is more spasmodically driven by shocks that
threaten the competitive position of the organization.

While there has been some work on differences in MCS design
for the stages in the innovative process (initiation, ideation, elab-
oration, implementation), it would be informative to examine how
these stages are interrelated and the implications for MCS. Also,
there may be scope to investigate the processes involved in how
MCS can assist in generating a rapid, timely response to “needs” for
innovation and the ability to elaborate and implement the novel
ideas quickly enough to gain competitive advantage. Research
might explore if there are differences in the design of MCS between
innovations that are market (demand pull) or technology driven
(discovery push), or a combination of both.

Finally, the issue of open innovation has attracted considerable
attention from both management scholars and practitioners since
Chesbrough's (2003) book on this topic. Open innovation is
defined as “the use of purposive inflows and outflows of knowl-
edge to accelerate internal innovation, and expand the markets for
external use of innovation, respectively” (Chesbrough, 2006). It
implies opening the boundaries of R&D and it has become an
important element for improving a company's innovation process.
Examples of open innovation include: sharing knowledge with
partners; licensing of fully developed ideas from external bodies
or entering into arrangements where external bodies develop or
market the organization's ideas; R&D focused on external rather
than internally developed ideas; and joint ventures. Opening the
boundaries of innovation and R&D has implications for the design
of MCS. For example, Cassiman and Valentini (2015) suggest that
future research should more carefully examine the costs of orga-
nizing for open innovation, costs which are clearly affected by
MCS.

To conclude, MA practices were initially based on simple cy-
bernetic controls where goals and standards are set, inputs and
outputs are compared with goals and standards and, as a conse-
quence, appropriate corrective actions are taken or goals and
standards are revised. These processes involved, in the main,
financial data and the setting was assumed to be relatively stable,
with tractable technologies and clear lines of responsibility within a
hierarchal structures. As the importance of the influence of envi-
ronmental uncertainty was recognized, organizations were
compelled to develop strategies that focused on product and ser-
vice innovations to provide competitive advantage. As a conse-
quence, technologies and organizational structures were designed
to help achieve the requirements for innovations in effective ways.
It is in this setting that MCS developed in response to the need for
control systems that were sufficiently open to external factors to
help identify possible innovative products and services. Also,
examining the way in which MCS were implemented drew atten-
tion to understanding uses of MCS, such as interactive or enabling,
that were supportive of innovation effort. Given the identification
of innovative ideas, MCS could then assess the efficiency and
effectiveness with which organizational processes and individual
behavior could deliver the innovations to market in cost effective
ways. It is the evolution of openness, flexibility and comprehen-
siveness in the design and implementation of MCS that has pro-
vided a basis upon which efforts for innovation can be motivated
and sustained.
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