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ABSTRACT: Several studies in management contrai have drawn upon tine concepts of
coercive and enabling forms of bureaucracy (Adier and Borys 1996) to discuss iiow
the features of a control system may affect employees' attitudes toward control. This
question is relevant because enabling forms of control allow organizations to better
manage tensions between efficiency and flexibility, which is arguably a key issue in
many organizations today. Our paper contributes to this stream of research by detailing
how enabling control functions in the particular setting of new product development.
To this end, we draw upon empirical material collected through an in-depth field study
carried out in a manufacturing organization. We use data from interviews, participant
observation, and internal documentation in this firm to demonstrate how the combination of different control mechanisms helps the organization balance efficiency and
flexibility. In addition, our paper sets out to explore how strategic change can influence
the operation of enabling control. Focusing on the introduction of a new product strategy in our case organization, we describe employees' repair efforts in adapting the
control system to their own needs. We find that these repair efforts are perceived as
not wholly satisfactory, which suggests that, in the case of important strategic changes,
repair may require more top-down management Intervention.

INTRODUCTION
key challenge for many organizations today is to find a reasonable balance between
efficiency considerations on the one hand, and the promotion of innovation on the
other (Duncan 1976; O'Reilly and Tushman 2004). Efficiency requires the exploitation of existing capabilities and is often best served by well-defined structures that specify
how different activities should be carried out. Innovation, in contrast, requires flexibility,
in that the exploration of new opportunities can best be achieved if employees are allowed
to depart from routine activities. While efficiency and flexibility are not mutually exclusive
in principle, they can easily come into conflict with each other in practice. A tension
between efficiency and fiexibility is particularly visible in those organizational units that
are dedicated to exploring and innovating, but whose output at the same time needs to be

A

Thanks to Kari Lukka and Chris Chapman for helpful comments. Also thanks to Rick Young and Joan Luft, the
current and the former editor, and to the two anonymous referees for thoughtful advice. Finally, we thank Matthew
Langsley for his language editing.

99

100

J0rgensen and Messner

predictable and manageable as it constitutes input for other, more routine organizational
functions. New product development (NPD) is a case in point. While development processes
rely on ideas, experimentation, and bricolage, they must at the same time be overseen and
controlled by management in order to prevent the development of products that are not
profitable. But what should a control system look like in such a context, if it is to allow
for both efficiency and flexibility? There is still relatively httle research on management
control for NPD practices (Davila 2000), and some of this work has produced rather equivocal results as to the usefulness of formal control systems (Rockness and Shields 1984;
Abernethy and Brownell 1997; Rockness and Shields 1988). A basic tenet reflected in the
NPD literature seems to be that control is needed, but it should work differently than in
more routine contexts such as production or sales. Nixon (1998), for example, argues that
conventional investment appraisal techniques, such as discounted cash flows, should not be
adopted too early in the development process, because they may distort innovation and
exploration. Along similar lines, Imai et al. (1985) suggest the metaphor of "subtle control,"
in order to emphasize the need to influence NPD practices in a non-distorting manner.
Likewise, Clark and Fujimoto (1992, 169) take the view that "the challenge in product
development is not so much unilateral pursuit of organic structure and permissive management style as a subtle balance of control and freedom, precision and flexibility, individualism and teamwork." Brown and Eisenhardt (1995, 371), however, point out that subtle
control, understood as a balancing act between releasing creativity and maintaining control,
is only vaguely defined as a theoretical construct and does not lend itself to empirical
investigation (see also Abdel-Kader and Yu-Ching Lin 2009). Indeed, when one looks at
the management control literature, the concept of subtle control is curiously absent.
There is, however, a similar theoretical concept that has been developed in more depth
and that has been applied in empirical studies to understand control system functionality:
enabling formalization (Adler and Borys 1996; Adler et al. 1999). This concept specifies
the features that formal systems should possess if they are to foster both efficiency and
flexibility. Several studies in management control have drawn upon this concept to discuss
how the design and implementation of a control system may affect employees' attitudes
toward control (Ahrens and Chapman 2004; Eree 2007; Wouters and Wilderom 2008;
Chapman and Kihn 2009).
In this paper, we apply the framework of enabling formalization to study the management control of new product development practices in a medium-sized manufacturing organization. To this end, we use data from interviews, participant observation, and firminternal documentation collected through an in-depth field study. We focus our analysis on
how our case organization uses different control mechanisms to balance efficiency and flexibility. We thereby combine the frameworks offered by Adler and Borys (1996) and Adler
et al. (1999) and, in doing so, extend the existing literature in management control (Ahrens
and Chapman 2004; Eree 2007; Wouters and Wilderom 2008; Chapman and Kihn 2009),
which has so far only applied one of these frameworks (i.e., Adler and Borys 1996). In
addition, our paper begins to explore how strategic change can influence the operation of
enabling control. Periods of strategic change are interesting settings for the study of control,
insofar as strategic change often goes hand in hand with change in control systems (e.g.,
Roberts 1990; Andon et al. 2007).' Eocusing on the introduction of a new product strategy
in our case organization, we argue that a satisfactory adaptation of the control system may
' The relationship between strategic change and control systems is a recursive one. Control systems may follow
strategic change, but they may also promote such change (see Skaerbaek and Tryggestad 2009). In our case, we
only address the first alternative, i.e., the adaptation of control systems to a new strategy.
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not always be possible by means of employees' own repair efforts, as suggested by the
theory of enabling formalization (Adler and Borys 1996), but may require more top-down
management intervention.
The paper is organized into five sections. In the second section, we review the literature
on management control that has drawn upon the concept of enabling control and then
position our own study within this stream of literature. The three sections that follow are
dedicated to our case study. We first introduce the case setting and describe the field study
methodology before developing the case in two separate sections. Subsequently, we discuss
the case findings and conclude with their potential impact on future research.
MANAGEMENT CONTROL AS ENABLING CONTROL
Enabling and Coercive Forms of Bureaueracy
Bureaucratic forms of management and control have often been criticized as not being
appropriate for organizations that require fiexibility (e.g.. Bums and Stalker 1966;
Mintzberg 1979). Bureaucracy can become an impediment to organizational performance,
if it increases efficiency only at the expense of lowering employees' commitment to work
and, thus, their willingness to seek out ways to improve work processes. However, this is
not necessarily the case for all forms of bureaucracy. In order to understand why bureaucracy may have a positive or a negative impact on employees' commitment and attitudes,
Adler and Borys (1996) introduce the notions of enabling and coercive formalization. Formal procedures that specify a work process are enabling if they "enable employees to deal
more effectively with [the work process'] inevitable contingencies" (Adler and Borys 1996,
69). In contrast, coercive forms of formalization "are designed to force reluctant compliance
and to extract recalcitrant effort" (Adler and Borys 1996), which is why they substitute for,
rather than complement, employee commitment.^ To differentiate between these two types
of formalization, Adler and Borys (1996) suggest looking at the features of the formal
system and at the process of designing and implementing the system. In other words,
whether bureaucracy enables or coerces will depend on how the formal system is designed
and on how the design and implementation process is organized.
There are iow features that characterize an enabling system: repair, internal transparency, global transparency and fiexibility. Repair relates to whether non-expert employees
are permitted to fix breakdowns caused by system failures or user mistakes. The basic
question is the extent to which organizational members are allowed to solve breakdowns
and continue without further interruptions to their activities. Internal transparency relates
to the extent to which users are able to see through and understand the logic of the system.
As well as assessable system logic, internal transparency also relates to the users' understanding of what constitutes best practice. Whereas internal transparency refers to the local
system, global transparency refers to the broader system of which the local system and
employees are a part. As such, global transparency denotes the extent to which users understand the up- and downstream implications of their work. Finally, the fiexibility feature
signifies the degrees of freedom granted to employees in how they use the system. The
degrees of freedom may be determined by the specific system design or by the level of
detail in the manual on how the system should be used—and, of course, by how strictly
management enforces compliance with such details.
In addition to the features of a system, the design and implementation process also
conditions whether the system enables or coerces. Design relates to whether systems are
Formalization is the process of creating formal structures (rules or procedures). Enabling formalization is thus
the creation of formal structures that enable employees.
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designed externally by technical experts (fostering coercive formalization) or on-site with
user involvement in the specification, development, and test processes (fostering enabling
formalization). Implementation refers to whether it is the organization that adapts to the
technology or vice versa. Whereas Adler and Borys (1996) treat design and implementation
as two separate dimensions, it makes sense to consider them in tandem, because they are
often hard to distinguish (Wouters and Wilderom 2008).
In addition to the features and the design and implementation process of a management
control system (MCS), there may be other formal means by which organizations can manage the tensions between efficiency and flexibility. Adler et al. (1999) suggest that organizations can achieve high levels of efficiency and flexibility by cleverly organizing the
relationship between their routine and non-routine tasks. The mechanisms that can be applied in this respect operate on a different level than the formal systems described by Adler
and Borys (1996). Whereas Adler and Borys (1996) are concerned with the formalization
of individual tasks and discuss the desirable features of such formalization, Adler et al.
(1999) are interested in meta-practices or meta-structures which formalize the relationship
between several (routine and non-routine) tasks. They refer to these practices or structural
elements as mechanisms that help an organization make tradeoffs between efficiency and
flexibility so it can achieve both high levels of efficiency and flexibility.
Whereas Adler and Borys (1996) discuss how a particular task can be formalized in a
way that allows it to be performed both efficiently and flexibly, Adler et al. (1999) explore
how an organization can support both efficiency and flexibility across multiple tasks. More
specifically, they identify four mechanisms in this respect: metaroutines, job enrichment,
switching, and partitioning.^ Metaroutines formalize the boundaries of the creative process
and, as such, tum non-routine tasks into more-routine tasks. An organization may, for
example, invest in technology that allows innovative tasks to be performed in a structured
manner. Job enrichment designates the mechanism by which employees are led to understand their right, if not their obligation, to suggest ways to improve the existing formalization. Switching refers to a formalized process of switching between routine and nonroutine tasks, as an altemative to carrying out both task types simultaneously. To the extent
that switching is not possible or powerful enough, it may be necessary to tum to partitioning. In an organization-wide perspective, for instance, the routine tasks of production are
structurally partitioned from the non-routine tasks of product development (Newell et al.
2003).
As we show next, some of the characteristics of enabling formalization as developed
by Adler and Borys (1996) and Adler et al. (1999) have been taken up in management
control literature to elaborate the meaning of enabling control systems.
Enabling Management Control Systems
In its broad sense, control is "the activity that seeks to bring order to other activities"
(Linstead et al. 2004, 234). Often, control activities will be formally institutionalized
through performance indicators, costing systems, or investment appraisal documents, for
instance. In such cases, control systems fit the definition of formal bureaucracies as adopted
by Adler and Borys (1996). Accordingly, research in management control has started to
look at the characteristics of enabling control systems and how they can promote both
' The notion of "metaroutines" that Adler et al. (1999) use for one of these mechanisms is highly generic, since
job enrichment, switching, and partitioning also rely on meta-structures or meta-practices. As we observe in the
case study, the stage-gate model that our case firm uses can be seen as a meta-structure or meta-routine that
pertains to several mechanisms (partitioning, switching, job enrichment) at the same time.
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efficiency and flexibility. Generally speaking, a control system promotes efficiency to the
extent that it focuses employees' behavior on certain rather well-defined activities or objectives and thereby prevents them from engaging in activities that are deemed inefficient
or dysfunctional. To the extent that a control system allows employees to depart from
efficiency-promoting procedures, it can be said to promote flexibility. Flexibility is desirable
whenever it is not precisely clear ex ante how a particular objective should be reached or
how a certain activity is to be carried out.
In a setting in which both efficiency and flexibility are important, a control system
ideally promotes a balance between the two."* Adler and Borys (1996) suggest that such a
balance can be achieved when formal procedures are enabling rather than coercive. How
an enabling approach to control can be put into practice has been the focus of several recent
papers in management control literature.
In the first paper of its kind, Ahrens and Chapman (2004) present a case study of a
division in a British restaurant chain, in which division management engaged in efforts to
promote a positive perception of control systems among restaurant managers, spotlighting
them "as important and practical aspects of restaurant management" (Ahrens and Chapman
2004, 295). In describing how this was done, the authors draw upon the features of enabling
formalization as suggested by Adler and Borys (1996). They show how the use of control
systems included elements of repair and flexibility, and how managers used systems to
create intemal and global transparency of operations. Overall, restaurant managers were
expected "to flexibly respond to local circumstances without stretching the efficiency parameters built into the Restaurant Division menu and its supporting food preparation and
dish specification standards" (Ahrens and Chapman 2004, 290).
Other scholars have provided similar accounts of enabling management control systems.
Free (2007) expounds on how control systems can improve buyer-supplier relations if they
are designed in an enabling rather than coercive way. Wouters and Wilderom (2008) focus
on the design and implementation process (or what they call "development process") of
enabling control systems and demonstrate the importance taken on by local knowledge,
experimentation, and a learning-centered attitude in such a process. Finally, Chapman and
Kihn (2009) examine the relationship between information system (IS) integration on the
one hand, and perceived system success and business unit performance on the other hand.
They conclude that IS integration fosters an enabling approach to management control that,
in tum, relates positively to both perceived system success and business unit performance.
Our paper extends this research on enabling control by taking a closer look at the
specific setting of new product development. We demonstrate how several formal rules and
procedures that are used to control the development process actually function, and discuss
how these types of formalization are in line with the idea of enabling control. In contrast
to the studies reviewed above, we use the frameworks of both Adler and Borys (1996) and
Adler et al. (1999) to guide our interpretation of the empirical data. Moreover, we set out
to explore the possibilities and limitations of enabling control in the case of strategic change.

The point at which a given combination of flexibility and efficiency constitutes a "good balance" is difficult to
ascertain. In a large-scale empirical or experimental study, one could test the impact on perfonnance of different
combinations of efficiency and flexibility and thereby identify the "optimal" balance. In a case study, such an
approach is usually unfeasible given the lack of comparative data. Therefore, case studies often rely on actors'
accounts of how balanced or imbalanced they perceive a given control architecture to be. Actors thereby follow
a "satisficing logic" rather than a logic of optimization (Simon 1976), i.e., typically, they are able to express
whether they are satisfied with the balance that a given control system offers, but they are not able to say whether
it is an optimal balance. For a clear illustration of this point, see Cardinal et al. (2004).
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FIELD STUDY: SETTING AND DESIGN
The case firm (Company) is a medium-sized, family-owned Danish company with annual revenues of about 170 million euros. According to Company's mission statement, it
"provides rapid, reliable, and dedicated analytical solutions for routine control of quality
and processing of agricultural, food, pharmaceutical, and chemical products." Company
was f^ounded in the 1950s. From the outset, the fundamental business idea was to automate
otherwise time-consuming analytical methods and to offer a faster, more accurate, reliable,
and cost-efficient method of analysis. Agriculture was its main market in the beginning.
Later on, the dairy industry became the largest customer group. Today, the company is
pioneering new product concepts in several fields. In 1997, Company doubled both its
tumover and payroll through acquisition. This positioned the company as the leading and
best provider of analytical solutions within the sectors of the food, agricultural, pharmaceutical, and chemical industries. From modest beginnings with a staff of only three. Company has grown into a group of firms that incorporates all aspects of development, assembly,
marketing, sales, and after-sales service, employing some 1,100 people in 21 companies
worldwide. Its export share is 97 percent and Company is well consolidated with a solvency
ratio above 70 percent and a steady pre-tax retum on sales of 13 percent.
Company has a niche focus, typically holding a market share of 80-100 percent within
its target markets. Company's products are often not only the most expensive, but also the
most reliable and accurate on the market; Company's products have more functionalities
and are in other ways differentiated from those of its competitors. Company uses the terms
"dedicated," "user-friendly," and "tailor-made" to describe its products. Notably, Company
uses the term "solutions" rather than "instruments" because it seeks to offer customers far
more than technical equipment. Pre-sales consulting, ready-to-use calibrations, customized
application development, and industry discussion forums on the Company's intranet are
believed to create a value proposition for which customers are willing to pay a premium.
The study was carried out in the R&D and production division (Division) of Company.
Division employs more than 500 people at two sites: one in Denmark and one in Sweden.
The two sites are mn as one company (i.e., with one CEO, one R&D director, etc.). The
R&D department within Division employs about 135 people, of which 40 are stationed in
Sweden. This research was conducted at the Danish site and only one visit was made to
the Swedish site. The other companies within the group are sales and service subsidiaries
(see Figure 1).
The field study was conducted over a period of 16 months: from September 2004 to
December 2005. During this period, one researcher spent about three days every other week
in the firm. Most of the days did not have programmed activities. However, to observe the
daily activities that went on outside the artificial interview situation and to increase our
acquaintance with the employees and managers, and thereby increase access to potentially
rich data, it was decided to spend as many working days as possible in the firm. The
research was based on three types of data collection: interviews, studying archival data,
and observation. For each data type, the research focused on various MCS, such as strategic
plans, budgets, NPD stage-gate models and related process manuals, NPD profitability
models, and NPD project reports. To further increase our sensitivity to the finer points of
NPD, we monitored two NPD projects closely: one (Alpha) in the very late stages of development (first variants were released for sale in autumn 2005), and one (Beta) in the very
early stages (followed during the concept and system design processes).
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FIGURE 1
Organization Chart

Company

Sales & Service
Subsidiaries

Division

Finance

R&D

HRM

Production

Sales & Marketing

Team Project Support

T
Business Development

Team Greenhouse

Team Hardware Creation
Team Module Creation
Team Product Creation

Data Collection
Two formal interview rounds were conducted with a 12-month interval. The ñrst round
was rather wide in its scope and thus may be characterized as theoretical sampling (Strauss
and Corbin 1998). The aim of the second round was to probe deeper into themes identifled
in the first round and, more generally, during the many days spent in the flrm (see Figure 2).
Interviews were recorded and transcribed. Notes were taken during the interviews and,
on most occasions, more detailed notes were made immediately after the interviews in
order to capture ideas that emerged during the conversations. The archival data reviewed
were primarily concerned with the authorization documents for the NPD projects studied.
In the case flrm, each time a project had developed one stage further, it had to be authorized
by the Management Board, consisting of the CEO, the R&D director, the production director, the sales and marketing manager, the finance director, and, in principle, also the HR
director, to pass the gate and continue to the next stage. The stages, gates, and authorization
criteria were all described in the NPD process manual, which we scrutinized. Moreover,
strategic documents about future plans and targets and other top management communication were also reviewed. Documents were primarily accessed through the firm's intranet,
but some were provided during interviews or left on the researcher's desk.
Journal of Management Accounting Research, 2009
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FIGURE 2
Interview Protocol

Time
Interviewees

Round one

Round two

December-January 2004/2005
lCEO
1 finance director
1 production director
1 R&D director
1 group controller (from Company)
11 middle managers across the organization
1 R&D strategist
1 project coordinator
1 production planner
19 interviews in total

November-December 2005
lCEO
1 R&D director
1 middle manager
2 project managers
1 maiket analyst
3 development engineers
9 interviews in total

The firm's acceptance to grant access was subject to one researcher's commitment to
provide feedback and recommendations at the end of the observation period. This concemed
particularly the calculation model that Division used to estimate the profitability of its NPD
projects. In the wake of working with the model, some project managers enlisted the researcher as a loosely coupled project member to participate in parts of their projects related
to cost estimation. Therefore, in addition to the formal interviews in which interviewees
were fully aware of the research purpose of the interview, other observational data were
retrieved in a largely unstructured and informal manner. For instance, a number of NPD
project meetings, department meetings, etc., were attended. Other than at meetings, observation and informal interviewing took place during lunch breaks, coffee breaks, and office
conversations and by overhearing and observing communication and actions in daily
operations.
Data Analysis
The process of data analysis may be divided into two major stages. Stage one refers
to the initial coding and first attempts to aggregate codes into themes. This went on in
parallel with the empirical work. Stage two refers to the period following the fieldwork.
Here the "final" coding and theorizing were carried out—without further empirical input
other than what was received by email or phone to clarify any ambiguous points in the
material. This analytical stage proceeded in an iterative manner, as suggested by Ahrens
and Dent (1998), as opposed to the more structured approach suggested by Eisenhardt
(1989).
The write-up of our empirical study unfolds in two steps. We first describe the control
architecture of Division and show that Division is an organization with a commitment to
enabling formalization (see section "A Commitment to Enabling Control"). We argue that
this helps the organization deal with the tensions between flexibility and efficiency that are
particularly apparent in a context such as NPD, where formal systems are necessary but
need to be handled fiexibly. We then explain that, at one point in time, management decides
to introduce a new product strategy (modular design) in order to shift the fiexibility/
efficiency frontier outwards (see section "A New Product Strategy"). Subsequent to the
introduction of modularity, members of the organization voice some dissatisfaction with
the existing control systems and their relevance to decision-making. We describe employees'
repair efforts and show the extent to which these were perceived as complete.
Journal of Management Accounting Research, 2009
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A COMMITMENT TO ENABLING CONTROL
Strategy and Control at Division
Division's R&D department was organized as a mirror image of the structure of the
NPD process (or vice versa). This meant that each R&D sub-department had a very specific
role in developing new products, as described in the process manual. This development
process was structured by a stage-gate model (Cooper 1999). Business Development identified market needs. Team Greenhouse were responsible for concept design. Team Module
Creation for system design and module creation, and Team Product Creation were in charge
of integrating modules to make products ready for transfer to production and sales release.^
To pass each gate, a project had to fulfill a number of criteria specified in the process
manual. Among these criteria were two financial key performance indicators (KPI). Each
project had to show a specific contribution ratio level, and a payback ratio level calculated
as the sum of expected contribution margin over five years divided by the development
costs. NPD projects were authorized by the Management Board at each gate, subject to
meeting these KPIs and other less specified criteria relating to the market and technology.
NPD projects typically lasted for two to three years and product life-cycles of seven years
were used in budgets.
Due to Division's role in Company—being the only development and production facility—and not least due to its size relative to other Company subsidiaries, its strategy was
developed in close cooperation with Company. Company worked hard to make the group
of firms think and act like one firm. This was continuously emphasized in the monthly
newsletters from the CEO. Also, the ongoing SAP implementation project was called
"OneCompany" to signify that work should be organized as if the firm were a single unit.
Division is in many respects the continuation of the firm founded 50 years ago, and the
conservatism that inevitably characterizes a firm that has been owned and run by the same
person for so many years was evident. Even though the founder had passed on the position
of CEO of Company to his son, he was still the chairman of the board. The conservatism
certainly did not pertain to the innovative, market-leading instruments, but rather to "the
way we do things around here."
When you are a family-owned company like we are, then this [values] is like the
wallpaper in every room: a common background that everybody shares. The values are
evident in everything: in the way we think, the way we develop, the way we behave.
We are a family-owned company with the values of the owners reflected in all aspects
of our behavior. (R&D Director)
Company had a set of four values that were made explicit and were enforced on its
divisions: First, Customer Satisfaction, Knowledge, and People & Teams. Each value was
explained in six or seven bullet points and constituted a control mechanism that should
guide implementation of the strategy: "We only enter if we can be number one. We may
end up being number two, but we enter with a clear and justified objective of being number
one," explained a Senior Manager of Team Greenhouse, implicitly referring to the First
value bullet point relating to market share.
While target markets were specified in the mission statement and other high-profile
strategic documents, tales told in the firm about how bad it might tum out if one went
outside the safety zone of one's home ground also seemed to play a role as an implicit
control mechanism:
This is the department structure after the introduction of modularity, which we describe in the second part of the
case study.
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We have taken some beatings. At one point, we ventured into [another market] which
technologically was very different from our normal trade. We could not figure out how
to do that. We tried to transfer our existing technology into this [market], but without
much success. So on this matter, there was a lot of "once bitten, twice shy." (Group
Controller)
Whereas the mission and value statements of Company were designed to affect the
behavior of all employees within the organization, there were also more proximate mechanisms of control that infiuenced the people working in new product development in particular. To these we now tum.
Enabling Formalization in NPD
Regarding control in NPD, it seems useful to distinguish between two levels of control—in line with the two levels at which enabling mechanisms may exist, as explained
above. On the first level, control takes place through formalization of the performance of
a certain task. This may include output control (e.g., control through cost targets, budgets)
or control of processes or inputs (e.g., control through specification of steps or inputs). An
enabling form of control would then be one in which tasks and their outputs are specified
in such a way that employees adopt a positive attitude toward formalization in the sense
that they regard it as a support for, rather than as an impediment to, their own efforts for
improvement (Adler and Borys 1996). Control may, however, also take place on a second
level. Here, tasks are not directly formalized in terms of their desired inputs, process, or
outputs, but are managed rather indirectly through meta-routines or meta-structures. Job
rotation, for example, may be seen as a formal meta-routine through which employees
become acquainted with different work contexts and thereby can increase their understanding of the global system. In this sense, it is a mechanism of control, albeit one that operates
in a more indirect way than immediate output or process controls. Accordingly, enabling
meta-routines or meta-structures are those mechanisms that enable the organization to
achieve a high level of both efficiency and fiexibility (Adler et al. 1999).
Control Through Task Formalization
Control of the NPD process was strongly shaped by the stage-gate model (Cooper
1999) according to which Division was organized. As explained above, each department in
Division was assigned a particular role within the development process and this assignment
was in line with the distinction between different stages in product development. After each
stage, a gate was to be passed. This process was formalized in the Product Development
Process Manual, which specified the different stages, the responsibilities, the desired outputs, the required documentation, etc. Overall, this kind of formalization was perceived as
helpful in maintaining a certain level of efficiency.
[Formalization] helps, in that we are forced to make objectives and milestones—we
cannot just go off in 38 different directions. A lot of people really want to ... they are
a bit crazy. They must be! I mean, we need people that do not always listen, but we
also need every now and then to stop to evaluate what we know: are we clear about
this level? Can we move on to the next? Otherwise, I think we run the risk of taking
things too far, with uncertainties that are far too large. We are forced to ask: "Are we
clear about the major uncertainties?" so that we only carry minor ones forward to the
next stage. This is definitely a good thing. (Project Manager)
In addition, where formalized procedures existed, they were dealt with in what Adler
and Borys (1996) refer to as an enabling mode of formalization. That is to say, formalization
Journal of Management Accounting Research, 2009
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had certain design features that encouraged employees to work with the system rather than
giving them reason to work against it. In Division, this became apparent in different ways.
To begin with, although there was formalization, the need for a flexible attitude toward
the specific content was recognized at the very outset of the product development process
manual:
This document describes the Product Development Process at [Division]. The described
processes are to be regarded as guidelines. This implies that the process can be organized, optimised, and adjusted to suit the individual project. However, any deviation
from the guidelines must be documented in the project authorisation proposal.
The purpose of the Product Development Process is to enable development of innovative and world-class solutions for dedicated, rapid, and accurate analytical solutions
that analyze and control the quality and production of products to the enhancement of
our customers' business.
The objective of the Product Development Process is to enable creation of innovative
and unique products on time with the right quality and cost, based on motivated and
highly competent employees working in teams in an inspiring, committed, and creative
process and environment. (Product Development Process Manual, March 2004, 3)
By emphasizing that the formalized procedures are to be regarded as guidelines and
by stressing the need to support the creativity and commitment of employees, the manual
illustrates Division's commitment to an enabling form of control. Project managers and
development engineers were given the autonomy to bend or break the formal mies as
specified in the process manual—depending on how inappropriate the mies were to the
task at hand. There was no intention to set out the development process in full; rather,
the way in which it was described was supposed to "enable employees to deal more effectively with its inevitable contingencies" (Adler and Borys 1996:, 69).*" Neither the development engineers, project managers, senior managers, nor the R&D director seemed to
have a problem with this—quite the opposite, in fact. Stmctures were bent without anyone
losing faith in the control systems. The control systems (such as the Process Manual)
provided a control base in relation to which any deviation should be documented and
explained. Thus, even though the systems did not control the NPD activities directly, they
had an important disciplining role in that everyone knew that they were accountable for
any deviations; they had to be able to explain why they had departed from the base control
so that "lessons from experience" could be leamed (Adler and Borys 1996, 69). The formal
system formed a common benchmark from which all discussions sprang.
The Beta project provides an account of how stmctures were first used flexibly and
subsequently subject to permanent repair—two features that Adler and Borys (1996) take
as evidence for an enabling form of control. As the Beta project was approaching the end
of the system design stage and thus had to pass the gate to tlie product creation stage, the
process manual prescribed that the next step to be taken include a review meeting with
participants from all relevant departments before the Management Board was approached.
But instead of following this procedure, the project team summoned everyone who was
Adler and Borys (1996) suggest that a full specification of tasks would be costly in terms of unduly constraining
employee engagement and the flexibility of the organization. A somewhat related argument has been made in
the literature on incomplete contracts that builds upon the idea that the economic costs of fully specifying
contracts may easily outweigh the economic benefits of doing so (see, e.g., Hart and Moore 1999; Tiróle 1999).
Likewise, interesting links could be made to the literature on bounded rationality, insofar as this literature
discusses the actual possibilities to foresee contingencies (see Simon 1976).
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intended to participate in the review meeting to a preview meeting two weeks before the
actual review meeting was scheduled. All documents were prepared but not uploaded to
the intranet project site until after the meeting. At the meeting, participants were told that
they had one week to preview any material relevant to them. The project team provided
participants with a matrix conveniently showing who had to preview which documents. A
discussion forum was opened on the project site where people could post their objections
and questions. Not only did this allow project members to work on and answer questions
as they were posted, but it also allowed everyone else to participate in the debate and
problem solving. After one week, they all met again to discuss any remaining questions,
but there were hardly any left as most had been taken care of in cyberspace. Eor the few
obstacles left, fast-working task forces were formed, reporting directly to the project manager. After this intermediate meeting, the project team had another week to update the
project documents before everyone met again at the real review meeting to decide whether
they would finally approve presentation of the project to the Management Board. When
discussing the process, the project manager said:
I think more about what is right in a given situation than whether it fits a certain
structure. Of course, I do not bypass the structures just to be an anarchist, but if I think
my task does not fit the structures, I will try to bend them rather than squeeze the task
into frames that do not fit. (Project Manager)
The Beta project team bent rules, ignored some, and added others, but nobody involved
had any problem with that. Indeed, participants from other departments were very positive
in their evaluation of the project team's work. The preview meeting allowed them to make
comments that they might have held back under normal procedures due to their relative
insignificance. The actors were fully aware that they had to be able to explain any deviations
from base control—not that they would necessarily be tested on every decision that they
made, but it was expected that, if asked, they would be able to account for their decisions.
Thus, what may at first sight be interpreted as traces of a mock bureaucracy where rules
were ignored (Gouldner 1954, as referenced in Adler and Borys 1996, 67) were actually
system features oí flexibility and repair. This is not to say that power games could not be
identified, and surely membership and identity (Jönsson 2004, 238fO also played a role. If
one had already done one's duty, so to speak, or if one were known as someone who only
raised one's voice when necessary, then one would probably have a greater degree of
freedom:
So it is an advantage to have been here for some time. And it has been an advantage
to have some things that have sold well. People listen. They are willing to listen to me.
Whereas people who have not done their bit are left to babble on because no one wants
to listen to them. If I ask to speak, I am usually allowed. (Senior Manager, Team
Greenhouse)
This statement relates to trust as a contextual factor, which was also found at NUMMI
by Adler et al. (1999) and at Restaurant Division by Ahrens and Chapman (2002). In the
latter case, the manager of restaurant A was permitted some latitude in his compliance with
financial performance indicators due to his proven track record (Ahrens and Chapman 2002,
161).
When fiexibility is allowed, things may go wrong—not in terms of failing to follow
the rules, but rather in terms of not achieving the expected outcome. Although Adler and
Borys (1996) do not exphcitly discuss how an enabling system relates to the acceptance of
errors, we would argue that there is a need to accept that errors may occur if flexibility is
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to be fostered. Eor employees will only be willing to mindfully bend the rules if they know
that, in the case of a negative outcome, they will not be penalized for not having followed
the rules, even if, ex post facto, following the routine would have been the right thing to
do. Such power demonstrations by management would quickly induce risk-averse behavior
among actors and make them stick to the rules no matter how obviously dysfunctional they
appear. In Division, such a culture of tolerance existed. One manifestation of this culture
can be seen in what was referred to as the "chamber of horrors." This was like a museum,
where ideas that had completely flopped were on display:
These are the things that have cost a lot of money, but never materialized—profit that
never materialized. Do not get me wrong! It is actually something I am proud of [he
had two items on display from his time as a project manager], and actually we are all
a little bit proud that we have a chamber of horrors because that shows that we do not
just do facelifts. We dare to challenge things, and we know that we sometimes cross
the line. We have to accept that sometimes we fail... Otherwise we do not get anywhere.
Then it will just be "me too." ... We do not want to go there. According to our firm's
values, we want to be first. You do not get to be first by making things that succeed
every time. (Senior Manager, Team Greenhouse)
The fact that this senior manager had advanced from project manager regardless of his
two contributions to the "chamber of horrors" is also evidence to demonstrate the failureaccepting culture at Division.
A fiexible handling of rules also requires that employees have the necessary information
on what is really important and on their progress with regard to these objectives. This is
what Adler and Borys (1996) refer to as transparency. Rather than keeping infonnation
about work processes for themselves, management should seek to provide employees with
this information in order to enable them to improve the work processes in a self-organizing
manner. In Division, transparency regarding project costs and project progress was mainly
established at the gates, where the management board would evaluate the project and decide
on its continuation. The team project manager currently working on the project prepared a
summary of the project's progress, including key financial indicators. This report was then
discussed with the management board, which would usually inquire in more detail into
some of the information contained in the report to get a fuller picture of the project.
Because project managers had to defend the project at each gate, they had an interest
in making sure that cost and time targets were kept in mind throughout each stage. To
assess the profitability of instruments and to guide decision-making during the development
process. Division used a spreadsheet model that required engineers or managers to fill in
estimated unit costs in production, as well as material and labor costs for the development
of the product. Investments in technology shared by several products were not included in
individual profitability calculations. The calculation model included a calculation of net
present value, but for all practical purposes it was two other key performance indicators—
contribution margin ratio and payback ratio—that were evaluated.
What was apparent during a particular development stage was how conversations within
the development team increasingly centered on costs and project progress the closer the
next gate came, as project managers were collecting the information they needed to complete their reports. Although it was clear that this information was primarily used by the
management board to evaluate the project stage, the engineers and designers seemed constantly aware of what was demanded in terms of costs and progress. Over and over again,
in interviews, meetings, and other instances, the two key performance indicators (contribution margin ratio and payback ratio) were mentioned. Not everyone had the exact levels
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of the required ratios in mind or knew the formulae by heart, but just about everyone knew
that it related to a contribution ratio of so many percent and that contributions over a number
of years should be able to cover the development cost a certain number of times. And what
they all told us was that direct costs should be minimized, as this would improve both key
perfonnance indicators. Direct costs were rather easy to understand for engineers and designers, since in most cases it was obvious that a certain material was more costly than an
altemative one. Where it was not so obvious, employees could consult the ERP system,
which contained the costs of all materials. Therefore, the spreadsheet model could easily
be used to make sense of the expected profitability of a project, once costs were compared
to expected revenues. In addition, project managers were keeping track of the overall costs
in their development stage through budgets. When there were several options on how to
design or manufacture a particular part of the product, the financial impact of the alternatives was discussed between engineers and the project manager. In this respect, there was
therefore considerable internal transparency within each department. However, this transparency was not generated so much through the control system provided by top management, as it was in the restaurant division studied by Ahrens and Chapman (2004). Rather,
it was developed locally (Jönsson and Grönlund 1988), mainly through the efforts of project
managers who kept track of costs and progress and shared this information with engineers
and designers. Put another way, there was an implicit expectation by top management that
project managers would organize themselves bottom-up to manage project costs and progress during the stages, while at the gates, control would be enforced from the top.
Informal information sharing was also dominant when it came to understanding how a
particular development stage related to the entire development process, in terms of mutual
dependencies between departments, for example. Formally, each department was managed
as an autonomous unit and coordination with other departments was left to the management
board, which would check at each gate whether a continuation of the project was justified—
in light of what was to be expected to happen later on in the process. There was no
particular control system that would have provided team members with information that
they could use to coordinate with their peers in other departments. In this respect, global
transparency (Adler and Borys 1996) was of little concem. At the same time, the way in
which the management board examined projects at the gates made it clear that, on an
informal level, the creation of global transparency was clearly expected. Eor the board
would always check whether the project manager had the "big picture" in mind when
presenting the project at the gate. Project managers were asked, for instance, whether they
had talked to members of other teams to see whether their future needs would be given
sufficient attention.
[B]eing a project manager is not so much about controlling. I mean, of course you
need to control, but it is more like coordinating what is going on by being in dialog
with all the parties involved in the project. So you talk a lot, go to a lot of meetings
and walk around to be on top of things and to find out what people are working with.
Some of it is related to hardcore development issues, you know engineering stuff: does
this technology work, what are the parameters and things like that—how do we develop this new instrument. But a large part of it is also to make sure that what we do
is in line with marketing, service and production. You need to have your relations in
place and to call on the right people at the right time. (Project Manager)
Global transparency was to be achieved not through a formal system, but through the
"hands-on" efforts (see Mouritsen 1999) of project managers. The meetings at the gates
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made it clear that project managers' understanding of the process was considered "a valuable resource both in their efforts to optimize the performance of the part for which they
are directly responsible and in their contributions to identifying local and system-wide
opportunities for improvement" (Adler and Borys 1996, 73).
Control Through Task Organization
While the control systems described above are supposed to infiuence employees' behavior directly, there are other mechanisms that arguabiy have a more indirect impact on
work processes. Rather than formalizing individual tasks, these mechanisms are designed
to organize the way in which several different tasks are performed and, in this respect, can
be viewed as "meta-practices." Again, these practices may operate in a more or less enabling mode (Adler et al. 1999).
In Division, such meta-structuring was mainly achieved through the stage-gate model.
First, the stmcture imposed on the development process by the stage-gate model resulted
in a sequential altemation between routine and non-routine tasks: in between the gates, the
process would fiow "freely" and the development engineers could stray off course, using
unorthodox methods to arrive at the required solution. Then at the gates, the opportunity
space (Simons 1995) is closed and there are rather strict guidelines that have to be followed
on how to account for a specified set of criteria. As mentioned above, this change in focus
became most visible when the end of a stage was approaching and project managers were
keen to get some data in their hands to be prepared for the presentation at the gate. This
kind of switching between tasks (Adler et al. 1999) allows for a separation in time between
activities that need more fiexibility and those that are in need of more efficiency.
Second, the separation of different stages in product development can be seen as a
mechanism of partitioning work into tasks that are, by nature, more innovative and those
that are more routine. This goes along with allowing engineers to perform exactly the types
of tasks that they preferred and excelled at.
With the organizational restmcturing into three units [Team Greenhouse, Team Module
Creation and Team Product Creation],'' we got the opportunity to stop and take a look
at people and say, "The ones that thrive as specialists will have a job in that area and
will not be bothered with other tasks, the ones that thrive as architects and like to think
in concepts will work in another place, and the ones that thrive by being in contact
with production, etc., they also get their own little comer." (Senior Manager, Team
Project Support)
Thus, development engineers oriented more toward non-routine tasks were placed in
Team Greenhouse where new ideas were coined and concept designs drawn up. Then, at
the gate, the entire project would be handed over to Team Hardware Creation where the
more-routine tasks of system design and physical prototyping were carried out. Altematively—and this is what they used to do before the "big bang"—the same project team
wouid carry the project through all phases of development until transfer to production.
This kind of partitioning obviously stands opposed to another feature of an enabling
system, namdy job enrichment (Adler et al. 1999). It may be argued that the reorganization
initiated by the new R&D director effectively deskilled jobs and thereby introduced the risk
that people would become mindless in performing their work routines. Before the reorganization, a project team was responsible for the project from the very first technology studies
Business Development was moved from Sales & Marketing to R&D during the research.

Journal of Management Accounting Research, 2009

114

J0rgensen and Messner

until transfer to production, but this process was later divided between three project teams.
The result of this was some extra coordination, but otherwise we found no evidence to
suggest that limiting the development engineers' jobs on a horizontal dimension had an
adverse impact. The development engineers even seemed to prefer this stmcture because
deskilling jobs horizontally allowed for more vertical immersion. Also, management did
not seem to be concemed with increasing job enrichment. Arguably, job enrichment is not
as critical an issue in a context such as product development as it is in a more routine
context such as production (such as in NUMMI; see Adler et al. 1999). Engineers in
Division were engaged in work practices that were rather interesting and varied per se; they
had to deal with a lot of non-routine and challenging issues in their daily work practices,
and this arguably makes the need for additional job enrichment less pressing.
Evidence for a more indirect form of job enrichment can be found, for example, in the
fact that engineers were sometimes given special innovation tasks that were clearly nonroutine. From time to time, in between projects or even during projects, they were told to
bypass the usual organizational structures and ignore "routine" tasks for a certain period
of time. The engineers would be told to dive into some specific technology and within a
certain time frame come up with new ideas on how, if at all, this could be relevant to
Division's products.
You really have to plan what you cannot plan, and this may sound stupid, but we have
created something we call innovation events, and an innovation event may for example
be that we say to [the development engineer]: "Now you have one and a half months
to do whatever you like. We would like you to look into this area, and then tell us in
one and a half months what you have found, but there are no strings attached, only it
should not take more than one and a half months because then you have to retum to
the process. (Senior Manager, Team Greenhouse)
While this probably contributed to job enrichment, the actual intention was more in
line with what Adler et al. (1999) refer to as switching. Development projects were routine
tasks that should not be disturbed by the non-routine tasks of technology development. By
asking engineers to switch their mode of operation from routine to non-routine temporally,
additional flexibility was allowed. Given that these non-routine tasks were limited to rather
short periods of time, resulting losses in efficiency were perceived as comparatively
negligible.
When organizations differentiate between different tasks through switching or partitioning, they create a need for coordination and integration of these tasks (Adler et al. i 999,
46; see also Duncan 1976). Lack of integration will potentially lead to glitches, i.e., costly
mistakes that could have been avoided (Hoopes and Postrel 1999). It may, accordingly, also
decrease global transparency, insofar as the separated units do not fully oversee the whole
process. This tension was also felt at Division:
I think we are getting gate passing to work now. It is damn hard to deliver and receive.
We need to put more focus on this time-consuming process and we must also minimize
the number of gates. It is so time-consuming, and if it does not take time, a lot of
information is lost. There aren't really any short cuts. (Project Manager)
In Division, integration was to some extent codified in the process manual with its
guidelines on what to deliver at the various gates. However, as explained above, coordination was mostly an informal management task. The project managers had numerous
meetings to coordinate progress from a project perspective with other sub-departments from
across the firm.
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Synthesis
Our description of the main control systems in Division suggests they do reflect several
of the features that characterize enabling forms of control. Direct forms of control, if
formalized, appear in the form of specifications, tools, or performance measures that relate
to a particular task at hand. These controls are enabling if they feature the characteristics
outlined by Adler and Borys (1996). In Division, flexibihty and repair are allowed, for
example, when it comes to applying development procedures. Transparency is partly created
through formal control mechanisms such as the calculation tool, cost and time budgets, and
reports produced at the gates; to a large degree, however, transparency is supposed to be
organically produced through informal information sharing among employees and
managers.
Indirect controls formalize the way in which tasks are organized in relation to each
other. In doing so, they can help an organization reach a higher level of efficiency and
flexibility (Adler et al. 1999). In the case of Division, the stage-gate model is particularly
important in this respect as it allows for partitioning and switching. Job enrichment, in
contrast, is paid scant attention formally in Division, given that many of the tasks are rich
in variety in and of themselves.
It seems worthwhile, at this point, to recognize the interdependencies between the
different mechanisms of enabling control, and it is here that combining the frameworks of
Adler and Borys (1996) and Adler et al. (1999) proves valuable. Enabling control in Division is strongly based on the stage-gate process that structures the relationship between
tasks and provides the basis for more specific definitions of what is expected in the different
stages. The stage-gate model establishes a difference between control at the gates (feedback
control) and control during the stages (feed-forward control). In a sense, this goes along
with the distinction between global and internal transparency: at the gates, it is global
transparency that management seeks to achieve; during the stages, engineers and managers
use the same tools (budgets, profitability calculation tools) to achieve mainly internal transparency regarding their local practice. There is a certain risk that such a form of partitioning
decreases global transparency at the local level; while top management may obtain a good
idea about the whole process at the gates, engineers in a particular team may not fully
grasp the interdependencies. To some extent. Division's management tried to prevent this
from happening by enticing engineers and project managers to coordinate among themselves across teams. Presentations at the gates were not "rituals of verification" (Power
1997) in a ceremonial sense. Management was interested in seeing whether project managers, in addition to "presenting their numbers," also had a good understanding of the
demands of other departments in the value chain. By requesting this, they indirectly sought
horizontal coordination among departments that would create global transparency at the
local level.
In the following section, we explain how the introduction of a new product strategy
was supposed to move the efficiency-flexibility frontier and how this process of organizational change challenged the existing management control system. We demonstrate how
Company's commitment to enabling control allowed employees to repair the control system,
but we also point to the perceived limitations of these repair efforts.
A NEW PRODUCT STRATEGY: CONTROL SYSTEMS IN NEED
OE RE-DESIGN
Increasing Efficiency and Elexibility through Modularity
Company had a clear commitment to revenue growth, which it emphasized in its fiveyear strategic plan from 2000 and reemphasized in its new plans from 2005. Even though
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this appeared to be the most important objective for the company as a whole, it had to be
achieved within certain strategic boundaries. On the one hand. Company's major strategic
objective (strong revenue growth) clearly called for exploration of knowledge to be used
in new business segments and/or technologies (see March 1991), otherwise it would arguably be difficult to meet the objective of doubling revenues within five years. The limits
of exploiting existing knowledge were apparent in the fact that the top line had not improved
despite five years of efforts toward this goal. On the other hand, there was resistance to
going too far in terms of exploration; the firm's mission statement, its values, and past
experience worked together to remind the organization of the risks of over-exploration.
In late 2000, Company's top management decided on a far-reaching change in its
product strategy, intended to shift the focus of NPD more strongly toward exploitation of
existing capabilities and technologies. Future products should be based on modular design,
i.e., instead of developing and producing stand-alone instruments. Division would design and create modules that could be combined and used in different types of instruments.
This decision to go modular was not so much the outcome of a deliberate strategy-making
process, but rather emerged from several experiences that Company had been through with
some of their products and customers. In the late 1990s, a customer had found out that one
of Company's instruments, which had been designed for the analysis of milk, could actually
be used for the analysis of wine as well—if some modifications were made to the instrument. A development project was set up to investigate this possibility in greater depth and,
soon after, a slightly modified product was successfully sold to wine producers. When some
of Company's customers inquired about the availability of instruments to analyze grape
must, this again raised the attention of development engineers and a third product variant,
this time for grape must, was designed. Given that the three products only differed with
respect to some of their components, it was just a small step to realizing that a modular
product architecture would perhaps make it easier to produce these different variants—as
well as possible future variants or product extensions. This was good news, especially at a
time when Company had set itself a demanding objective in terms of revenue growth:
The current growth strategy of [Company] has shown difficult to implement. Although
lots of opportunities for increased sales appear in the market, the realization is hampered by the inflexibility and inertia of the organization. It seems impossible to increase
the output of the organization and reach the growth objectives without radically changing the way of managing and thereby increase the organizational flexibility. (Modularity
Strategy, January 2003)^
Modularity seemed to be the perfect solution for this challenge of growth, as its introduction was expected to result in an upward shift in both flexibility and efficiency. This
can be seen from extracts taken from the authorization document for Alpha, the first product
variant to be based on modularity:
[Alpha's] impact on production is big. We have to find new ways of organizing our
production from instrument groups to module groups. This will make the production
more flexible and as all modules shall be produced in great numbers (500-1000 a
year), it is profitable to design dedicated test equipment for the modules. The result of
this is a better quality of instruments and less hours spent on the instruments in [quality
control]. (Authorization document Alpha, April 2001, 8.)
* This describes the situation before the introduction of modularity in 2000 and, thus, the impetus for introducing
modularity. The fact that it was written in January 2003 implies that, at this time, modularity was not yet fully
implemented.
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Designing in the modules and technology family is a very efficient way of using [Company's] R&D resources, as you do not have to do almost the same job several times.
As an example we can mention that we have developed at least 6 different high-pressure
pumps, every one optimised to an individual instrument and to the (low) cost demands
for that instrument. We have 8 different sample cells, we have 4 different heat exchangers, we have ... The list of examples is not endless, but long. We must not forget that
the reason for this list of examples is caused by the demands we have put upon R&D
by wanting optimization on cost and focusing on individual instruments. (Authorization
document Alpha, April 2001, 9)
Similarly, the focus on efficiency and flexibility was apparent in a report that summarized "initial experiences" made in the product development of Alpha:
A common platform with modules like Lego blocks should increase production and
service efficiency, and at the same time enable great variance with dedicated (i.e.,
purpose built) instruments. iAlpha Case Report, September 2002, 9)
The expected upward shift in efficiency and flexibility was not easily achieved, however.
More specifically, the introduction of modules implied that some trade-off decisions had to
be made. These concerned in particular the size and functionality of modules. Eor example,
the bigger the modules, the less flexibly these modules could be used in production. At the
same time, big modules had advantages in terms of quality, because they could be tested
more efficiently. Small modules, in contrast, improved not only production flexibility and
thus lead-time for new products, but they were also favored by sales teams who were
concerned about customers' total cost of ownership. In other words, the balance between
flexibility and efficiency came down to the question of how to trade off different strategic
objectives, such as quality, lead-time, or functionality.
In principle, it was clear what Company expected from modularity, namely higher
efficiency and greater flexibility. But it was less clear how to break down this overall
"vision" to everyday decision making in design.
I think that, at a general level, in terms of our vision and ideas, we know that we want
a lot of things. But there is a missing link between our vision and ideas, on the one
hand, and our operational level, on the other hand. (Senior manager. Team Product
Creation)
Furthermore, and in line with what was said above, it seemed difficult for Division to
get a precise picture of the financial benefits that modularization would bring, although the
overall change in the cost structure was rather predictable:
The direct cost of [an Alpha] variant is expected to be considerable higher than [that
of] the present [...] instruments. During traditional [one-product-at-a-time] projects in
[Division] it has been possible to optimise product designs on direct cost, but with
[Alpha's] extra intelligence, the instruments cannot be economically justified on direct
costs alone in a profitability study.
On the other hand the [Alpha] goal for indirect product cost (IPC) is a maximum
of [XXX Danish kroner] for a medium equipped variant. This is similar to a 50 percent
cut-off compared to IPC of the present [...] instruments. The reduction is mainly expected through a decrease in e.g., maintenance costs and improved yield in production.
iAlpha Case Report, September 2002, 21)
The expected decrease in indirect production costs could not really be pinned down in
the existing control system that was used to assess product profitability at the gates and
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that was supposed to inform decision-making during the stages. In fact, when a senior
manager first suggested to the management board to embark on the development of Alpha
as a modular product, the board decided against it, based upon the existing profitability
calculation that strongly focused on direct product costs. Alpha was eventually approved,
but the issue of how to calculate product costs and assess product profitability with accuracy
was far from resolved:
[T]he company is actually beginning a shift from traditional focus on direct cost (i.e.,
materials and production lead-time) to a new focus on drivers of total cost. It should
be outlined that this focus shift requires new systems for intercepting, calculating, and
controlling indirect costs—systems that yet are unavailable in [Division]. {Alpha Case
Report, September 2002, 8)
When organizational change such as the introduction of a new product strategy challenges existing systems of representation and calculation, employees may find ways to
repair these systems in order to adapt them to their needs. The next section examines the
perceived need for such repair activities in Division and the extent to which repair actually
took place.
Repair Efforts
Before the introduction of modularity. Division developed and produced only standalone instmments. When modularity was introduced, the representational limits of the earlier mentioned calculation model became apparent. Reflecting upon the experience with
Alpha, the Senior Manager of Team Greenhouse explained that the management board had
been really concemed about the budget overmn of Alpha in the initial stages of the project.
Although it was obvious that total costs were higher than expected, the exact drivers for
the cost overmn were not evident. In particular, it was not clear how decisions about
modules affected the costs and whether the right decisions had been taken in this respect.
As a consequence, the management board agreed that the finance director should look into
the calculation of modular products in more detail. However, the finance director did not
start an initiative to this end, which was regrettable according to the Senior Manager:
This is absolutely necessary, because otherwise, we do not know what we are getting
into. And some of the things we claim [about the cost and benefits of modularity] may
be wrong. We actually do not know if—God forbid—it is wrong to modularize! (Senior
Manager, Team Greenhouse)
As there was no new system, development engineers, and project managers kept the
existing profitability calculation tool when discussing design clioices. But they faced an
obvious problem: How should the development costs for a particular module, designed to
be used in several product variants, be split among these product variants? On the one hand.
Company wanted to know whether it is worthwhile to produce each of the variants, i.e.,
they were interested in the individual profitability of each product. On the other hand, the
profitability of individual products was affected by the number of product variants that
would be produced in the future, if development costs for modules were allocated across
these product variants. In addition, direct costs for one product would be affected by functionality requirements for the other product variants that had to be designed into the common modules. This kind of mutual dependence of costs could not be accounted for in the
existing spreadsheet model that was based on individual products. A senior manager referred to this issue as follows:
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How many products must our department bring out in the first place? At least
three? How do we calculate how many we have to bring out in order to break even?
We always mn the risk that the first one cannot carry all the costs ... Do we need new
key perfonnance indicators? (Senior Manager, Team Product Creation)
In this situation, engineers came up with solutions for repairing the existing model.
For example, in order to be able to fill in a particular line item in the old spreadsheet, they
created add-on spreadsheets in which they tried to split up total development and direct
costs in a reasonable way. One way to do this was simply to allocate all the development costs to the first product variant, thereby avoiding lengthy discussions of how best to
allocate. A different approach—more difficult and therefore less common, however—was
to allocate costs in such a way that different functionality demands among the product
variants were somehow reflected.
Such repair efforts were undertaken for two main reasons. First, engineers wanted to
understand what caused product costs and how decisions on module design would change
these costs. Second, they wanted to satisfy top management and be able to justify products
at the gates.
While repair was frequent, engineers and project managers were not very happy with
this way of dealing with the existing calculation model. From discussions with them, it
became obvious that a new model, which would allow exact cost calculations in the case
of modularity, was deemed desirable.
We need something on the financial side, so that we do not have to "mess around"
every time when authorizing a product, when authorizing a family of products, and
when authorizing a module. And what do we do with a technology project [i.e., a
project dedicated to developing a specific technology that will go into several products
in the future]? How do we justify a decision that has consequences for other departments? Again and again, it is about how to allocate costs and, thus, where to realize
contribution margins. (Senior Manager, Team Product Creation)
Sticking to the existing model, even if repaired, implied that the benefits and costs of
modularity across products and across departments were not entirely visible:
We need the big picture. We do not want silo thinking [in the departments]. We have
to really understand this phenomenon of modularity that is supposed to bring us a lot
of benefits. (Project Coordinator, Production)
The Senior Manager in Team Production Creation saw this in a similar way:
We need a tool to evaluate the costs and benefits of choosing a new supplier, of reusing
an existing component, of potential quality issues, or of whatever it could be ... So it
is the total cost transparency that [we do not have], I mean the costs that our decisions
cause in other departments. (Senior Manager, Team Product Creation)
In addition to more technical repair activities, engineers and project managers relied
on another way of dealing with this situation. Instead of basing their judgment entirely on
calculations, they discussed the consequences that different design choices would have
on each of the strategic objectives that had been defined for modularity. In discussions,
they would try to balance different demands from sales, production, and development and
thereby arrive at a solution that was acceptable to all parties involved. Although the exact
costs could not be calculated, strategic arguments served as "proxies" for financial
arguments.
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Even this solution, however, had its limitations. On the one hand, there were a huge
number of objectives (often referred to as "drivers") that modularity was supposed to help
achieve, and it was not clear whether some of them should have greater priority than others.
On the other hand, it was not fully satisfactory to talk only with respect to these objectives,
without knowing in detail the financial dimension of design decisions.
I can point to a number of benefits [from modularity]. If we take my own case first,
then we can discuss what is best for production. And for production, it is about three
parameters: quality, efficiency, and flexibility ... But then the big issue is the profitability
of modularity. What do we get out of it? it means a lot whether you modularize for
this reason or for that. At one time, we identified about 30 different modularity drivers
... You would have to select the right drivers based on financial arguments. But how
the heck do you do that? (Project Coordinator, Production)
Such critical attitudes toward the aims of modularity were also reflected in the Ranking
Report, a document that was written in November 2003 by members of the development
department of Division. It was based on discussions with employees from different departments and tried to compare and contrast their views. The report recognizes that modularity was supposed to further several different objectives and emphasizes that:
the company has not a pronounced strategy for prioritizing different drivers and it is
not certain that all the departments have the same picture of what modularization means.
If the company does not early find out where to focus, it will run the risk of getting
sub-optimization and unmotivated employees. (Ranking Report, 4)
In other words, the report criticized the lack of a well-specified "corporate objective
function" (Jensen 2001) that would tell employees how to make trade-offs between different
objectives. Hence, it was concluded in the report that the management group should decide
on a "priority list" for modularity. This, however, had not happened when we left the
research site about two years after the Ranking Report was written. The question that
remains, then, is how to make sense of the possibilities and limitations of the repair efforts
by employees described above.
DISCUSSION AND CONCLUSION
Division is an organization strongly comtnitted to an enabling form of control. The first
part of our case study demonstrates how this commitment is inscribed in management
control systems and carried out in the everyday practice of new product development.
Elexibility is, for example, inscribed into the Product Development Process Manual, which
stresses the need to adjust formal rules to local circumstances (Adler and Borys 1996). It
is supported by a culture of trust and non-retaliation, which is illustrated by the "chamber
of horrors." In order to allow engineers and managers to mindfully bend the rules, a certain
degree of transparency is needed. Transparency is formally established at the gates while,
during the stages, it is produced rather organically through lateral coordination efforts. The
existing calculation tool and project managers' local budgets support this informal
information-sharing process. On a different level, meta-routines for switching and partitioning help the organization deal with the tension between routine and non-routine tasks
(Adler et al. 1999). This commitment to enabling control allowed the organization to balance efficiency and fiexibility in such a way that neither top management nor engineers
and managers felt that either one was given too little attention. While it is impossible to
say whether this was an optimal balance, our evidence suggests that the existing control
architecture constituted a "harmonious configuration" (see Cardinal et al. 2004), insofar as
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managers and employees did not voice dissatisfaction with the existing blend of efficiency
and flexibility.
As we show in the first part of the case study, global transparency in Division is mainly
achieved through informal practices of information sharing among engineers and project
managers. At the gates, project managers are challenged by the management board as to
whether they have sufficient understanding of the process as a whole and the needs of the
different parties involved. It seems that the introduction of modularity brings to light some
limitations of such an informal approach to control. Modularization makes "local" actions
become more "global," in terms of both the consequences of and assumptions underlying
local actions. As such, it provides a challenge to local control solutions (see Davila and
Wouters 2004). As we see in the second part of the case study, new interdependencies
between departments create new control issues. How should the demands of sales teams
regarding module design, for example, be refiected in the control system? Or how should
greater efforts in module production trade off against smaller efforts in quality control? In
Division, the introduction of modularity means that the calculation model used to make
sense of product profitability no longer offers the relevant information for decision making
and control. In this situation, a change in the management control systems seems necessary.
Division's commitment to enabling control allows employees to repair the existing calculation tool. Engineers and project managers create their own add-on spreadsheets that allow
them to complete the existing template. But they are aware that this solution is imperfect
and agree that more accounting information would be desirable to make really informed
decisions. Since no initiative in this respect has taken place, employees resort to other
means of making sense of the benefits and costs of design decisions. Module design choices
are discussed in terms of their effect on different strategic objectives, such as quality, leadtime, or production efficiency. Again, this informal solution helps to ensure a workable
process. Yet questions about how to prioritize different strategic objectives surface and, in
time, a Ranking Report signals the need for a top management decision on this issue.
Our case study therefore suggests that in the case of organizational change, an enabling
approach to control can prove very fruitful as it allows employees to repair the control
system in light of new needs and circumstances. However, if change becomes very pronounced, as in the case of the introduction of a modular product strategy, employees' repair
efforts may not be sufficient to properly deal with it. In Division, a more radical re-design
was viewed as desirable by several organizational members, but this had not yet been carried
out when we finished our observation. This was quite probably due to a lack of top management initiative. As previous research has argued, top management support is important
for successful implementation of control systems (e.g.. Shields 1995; Kasurinen 2002).
While it is impossible to know, with hindsight, whether top management intervention would
have resulted in a better combination of efficiency and flexibility in Division, there is reason
to believe that such a move could have done away with some of the dissatisfaction evidenced in the second part of our case analysis.
One could even imagine that, in some cases, incremental repair efforts by employees
can tum out to be costly and detrimental to the organization, if they prevent organizational
members from realizing the need for more radical re-designs. This may be an issue to
explore in future research. At the same time, we should point out that re-design triggered
by top management initiative is not completely at odds with the idea of enabling control.
To say that top management should kick off the re-design of a control system is not to say
that the re-design process should follow a coercive development logic (Adler and Borys
1996). It simply means that the impetus for re-design should come from management. This
does not preclude the subsequent development process from being organized according to
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an enabling logic that is arguably more likely to lead to a system that is accepted and used
by employees (Wouters and Wilderom 2008).
In our paper, we have looked at management control in a particular subset of organizational practice, namely new product development. By doing so, we have offered a detailed
account of how management control may actually be practiced in the context of new product
development (NPD) and have highlighted the tensions between efficiency and flexibility
that are likely to arise in such a context. Some of the mechanisms of enabling control that
we found in our case company will exist equally in similar form in other organizations.
The stage-gate model, for example, is widely used to structure NPD practices. Still, different
organizations may come up with different solutions to the issue of controlling their NPD
processes and, accordingly, to the challenge of balancing efficiency and flexibility. Eurther
research in this area could draw out similarities and differences with respect to our case
and, by making several cases "talk to each other" in this way (Lukka and Mouritsen 2002,
808), improve our understanding of management control practice in NPD.
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