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If you want something really important to be done  
you must not merely satisfy the reason, you must move the heart also.  

~ Mahatma Gandhi (1869‐1948) 
 

Even if you are on the right track, you will get run over if you just sit there. 
~ Will Rogers, actor (1879‐1935) 

 

Abstract 

Appropriate use of management controls can assist and constrain individuals depending on the 

circumstances. Information technology has the potential to contribute significantly to the 

operation and application of management controls if the management control structures have 

been designed to leverage the capabilities of information technology. This is the case for new 

product development where many individuals from a mixed hierarchical level are involved. 

Through a case study, this thesis looks at how senior management changed in their decision-

making behaviours and how employees changed their behaviours towards task-completion after 

the implementation of information technology. Initially, senior management had not anticipated 

that the use of information technology would expose them to scrutiny by their superior, peers 

and subordinates. However, this scrutiny steered them to become more circumspect as a result of 

peer pressure. Moreover, global transparency was further enhanced as information technology 

helped communicate the same relevant local knowledge across the firm. This was possible 

because internal transparency was strong, and the management control structures were designed 

anew to leverage the capabilities of information technology.  

 

Management controls evolve and change in form and intensity over time, particularly under the 

influence of changing market conditions. To understand how management controls change 

dynamically, a more dynamic set of management controls is proposed. “Redirecting control” 

plays the role of persuading individuals to turn away from old practices and adopt new ways to 

perform and complete tasks. “Reinforcing control” plays the role of encouraging individuals to 

continue to stay on the new path following redirection with increased commitment. Both 

redirecting and reinforcing controls can play positive and negative roles for individuals. 

Interchanging between these two control approaches allows senior management to persuade their 

subordinates to behave according to the needs and plans of the firm in successive stages of 

change. Management controls are perceived as positive when individuals experience support for 

what they perceive to be their work identities; if not, they are perceived as negative. Addressing 

how controls are presented to individuals may help improve their perceptions and attainment of 

the work identities they understand and aspire to.  
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Interchanging these two control approaches allows senior management to persuade their 

subordinates to behave according to the needs and plans of the firm in the interim. A 

management control would be perceived as positive when individuals experienced support in 

attaining their work identities; if not, it would be perceived as negative. Hence, both redirecting 

and reinforcing controls can play positive and negative roles for individuals. Therefore, 

addressing how control approaches are presented to individuals may help improve their 

perceptions and attainment of work identities they understand and aspire to. 

 

 

The target date for submission is the first half of 2015 to allow any feedback from the New Directions in MA 

conference (in December-2014) and the examiners to be incorporated.  
                                                 

 
11 Earlier versions of this article were accepted for presentation at these international conferences IPDM (June-2014), AFAANZ 
(July-2014), New Directions in MA (Dec-2014) and a local conference NZMA (Nov-2014). 
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You know more of a road by having traveled it  
than by all the conjectures and descriptions in the world. 

~ William Hazlitt, English writer (1778‐1830) 
 

To live means to experience – through doing, feeling, thinking.  
Experience takes place in time, so time is the ultimate scarce resource we have.  

Over the years, the content of experience will determine the quality of life.  
Therefore one of the most essential decisions any of us can make is  

about how one's time is allocated or invested. 
~ Mihaly Csikszentmihalyi, Professor (1934‐__) 
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1.7 REFERENCES ....................................................................................................................................................................  

 

 

1.1 Research Motivation 

This thesis empirically examines how to design management control mechanisms that leverage 

the benefits of information technology to influence certain employee behaviour completing new 

product development tasks and to monitor the task progression and completion of employees. 

The research study is divided into three parts and the results explained in three original articles in 

Chapters 3, 4 and 5 in this thesis. This chapter introduces the major concepts around 

management controls, information technology and new product development.  

 

Management controls are about directing employee activities and persuading employees to act 

suitably (Merchant and van der Stede, 2007; Malmi and Brown, 2008). They have the potential to 

help address complexities and resolve emerging uncertainties particularly within a new product 

development (NPD) context (Davila, 2000). NPD is a process where innovative ideas are 

transformed into products to sell in the market (Krishnan and Ulrich, 2001). The involvement of 

senior management in NPD projects is beneficial to firms (Halman, Hofer and van Vuuren, 

2003; Marsh and Stock, 2003), but few studies provide information as to why senior management 

engage themselves in NPD projects, and why they do not (Felekoglu and Moultrie, 2014). It is 

important to note that the effects resulting from the use of management controls to manage and 

coordinate NPD may not be similar when comparing various firms (Christiansen and Varnes, 
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2009), or between high-innovating and low-innovating firms (Bisbe and Otley, 2004). Therefore, 

further studies can help expose the rationale behind similarities and differences in these effects. 

Furthermore, existing studies tend to rely on the responses and perspectives of only one 

employee group, which is either senior management or project teams, even though individuals 

within different levels and employee groups in NPD have disparate perspectives and 

interpretations of the same matter (Felekoglu and Moultrie, 2014). The disparities may have 

arisen from the emotional responses individuals have towards controls (Tessier and Otley, 2012), 

from how they add meaning to their work and so define their work identity (Wrzesniewski and 

Dutton, 2001), and how receptive they are to change as a result of the introduction of new 

management controls (Adler, 2012). Therefore, an in-depth examination of the use of 

management controls in practice that examines the responses and perspectives of different 

employee groups can provide a more balanced view of how management controls work in 

practice.  

 

Information technology is increasingly recognised and used as a tool to assist with managerial 

activities (Chapman, 2005), to impose order on work activities (Quattrone and Hopper, 2005), to 

manage and control employees (Dechow and Mouritsen, 2005), to provide surveillance capability 

for tasks and performance monitoring (Baxter and Chua, 2003; Brivot and Gendron, 2011), and 

to exercise and enforce management controls (Dechow, Granlund and Mouritsen, 2007). It is 

also being developed progressively and used by firms to better manage and coordinate their NPD 

processes and work activities (Barczak, Sultan and Hultink, 2007). Yet, many firms are still 

reluctant to adopt sophisticated information technology that is available to them to resolve their 

NPD issues and eventualities (Adams-Bigelow, 2004; Barczak and Sultan, 2006). They prefer to 

use simple and easy-to-use ubiquitous tools for managing NPD information (Barczak and Sultan, 

2006). Nevertheless, these tools provide little or no management controls to influence employee 

behaviour or monitor employee performance. Despite the increasing use and reliance on 

information technology, few studies describe the use and effects of information technology for 

NPD (Sarin, 2009; Kawakami, Durmuşoğlu and Barczak, 2011), or the managerial issues and 

control implications that come from enacting management controls through information 

technology (Granlund and Mouritsen, 2003; Dechow, Granlund et al., 2007; Berry, Coad, Harris, 

Otley and Stringer, 2009; Granlund, 2011). Among the few studies that do, some have been 

criticised for not thoroughly examining the managerial effects of how management controls 

structured through information technology actually work, or do not work, in practice (Granlund, 

2011). Furthermore, firms in the 21st century seldom design and develop information technology 
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solutions “from scratch” as they once did. They tend to purchase ready-made commercial 

information technology and adapt it for management control purposes (Granlund, 2011).  

 

How management controls are structured and enforced through information technology remains 

an under-researched topic (Granlund and Mouritsen, 2003; Berry, Coad et al., 2009) “both 

empirically and theoretically” (Granlund, 2011, p.16). There appears to be a lack of understanding 

that management control problems drive information technology solutions, and information 

technology determines how management controls are implemented (Granlund and Mouritsen, 

2003). The two need to be examined as a management control package (Malmi and Brown, 2008; 

Elbashir, Collier and Sutton, 2011). Few empirical accounting studies examine the use of 

information technology as a control technology (Granlund and Mouritsen, 2003; Teittinen, 

Pellinen and Järvenpää, 2013). Yet, in the one study that did, the control technology was found to 

have produced only a moderate impact (Dechow and Mouritsen, 2005). This result may have 

been tainted by the reproduction of existing management control structures into the information 

technology that allowed individuals to continue completing tasks in the “old way”.  

 

Two existing frameworks are frequently adopted in the accounting literature to describe how 

management controls are used (Tessier and Otley, 2012). Each of these presents a dual role of 

controls that is typically adopted in isolation in the literature (Ahrens and Chapman, 2004; 

Wouters and Wilderom, 2008; Chapman and Kihn, 2009), namely interactive as opposed to 

diagnostic (Simons, 1995), and enabling as opposed to coercive (Adler and Borys, 1996). 

Interactive control is used if senior management want to engage themselves with the work 

activities regularly. Diagnostic control is used if senior management want to monitor and 

intervene in the work activities regularly (Simons, 1995; Kober, Ng and Paul, 2007). Enabling 

control is used if senior management want to help committed employees to better master and 

complete their tasks appropriately. Coercive control is used if senior management want to ensure 

recalcitrant and irresponsible employees comply and complete their tasks (Adler and Borys, 1996; 

Ahrens and Chapman, 2004).  

 

Nevertheless, there is a misconception that the dual role of controls must be categorised as either 

good or bad (Tessier and Otley, 2012). Interactive control is classified as a positive control that is 

preferred, while diagnostic is a negative control; enabling control is considered to be the desired 

control approach with only a positive role to play, while coercive control is an undesirable 

control approach with only a negative role to play (Tessier and Otley, 2012). There will be times 
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when an enabling use of management control may be harmful rather than helpful for a firm 

(Mundy, 2010), or when interactive use produces negative ramifications for a firm (Bonner, 

Ruekert and Walker, 2002). There will be other times when senior management need to use a 

control diagnostically to monitor and ensure intended strategies are pursued (Merchant, 1985b; 

Simons, 1995), or execute a coercive use of management control in a controlling manner (Mundy, 

2010) such as when a new management control is introduced (Jordan and Messner, 2012). 

 

Several recent studies have challenged the norm that the controls in each framework should be 

used in isolation to describe the use of the management controls. They insist management 

controls should be implemented with both interactive and diagnostic structures to reap the full 

benefits of management controls, rather than either one in isolation (Henri, 2006; Widener, 

2007). If an enabling control is deployed, the firm may find they are alternating between enabling 

and coercive use (Jordan and Messner, 2012). If an enabling control is applied to all individuals, 

some individuals may hold diverging views on whether the control is enabling or coercive, or 

hold ambivalent views that it is both enabling and coercive (Adler, 2012). Accordingly, each of 

these two frameworks has a role to play in describing the use of management controls, 

demonstrating that interactive and diagnostic controls can be used in both enabling and 

constraining ways (Mundy, 2010; Adler and Chen, 2011; Tessier and Otley, 2012). However, it 

can be problematic and confusing to mix and match controls from each framework when 

describing the use of management controls. These controls come with ingrained presumptions 

and preconceived interpretations.  

 

NPD is a process where innovative ideas are substantiated and converted into marketable new 

products (Krishnan and Ulrich, 2001). There are often many individuals involved in NPD, and 

each individual holds a different role. Davila (2000) explains management control systems are 

excellent tools for reducing uncertainty in NPD because each project brings a different set of 

concerns, particularly when uncertainty comes from the market or project scope. Furthermore, 

other characteristics (e.g. product life cycle) can add further complexity and uncertainty to the 

NPD process. The food industry presents an interesting setting of low-innovating firms 

confronted with a number of unique characteristics. The industry is considered as low-innovating 

because they produce more products of incremental innovation than radical. Thus, the 

multifaceted nature of NPD, particularly in a low-innovating industry, provides a useful context 

for illustrating the use of management control systems.  
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The motivation for this study is a gap in the literature concerning the use of information 

technology as a control technology. This gap is even more pronounced when considering the use 

of information technology for management controls in a NPD setting. There is also disagreement 

over the prescriptive nature of controls in either interactive/enabling or diagnostic/coercive but 

not combination thereof. This disagreement provides for the aims of this study, which is to 

understand how information technology can be used as a management control mechanism to 

influence and monitor employee behaviour in completing NPD tasks. This motivation calls for a 

study that intersects across three research areas, namely management controls, information 

technology and new product development.  

 

1.2 Research Objectives and Questions 

More formally, this thesis aims to understand how firms can design a management control 

mechanism that leverages the benefits of information technology to influence certain employee 

behaviours when completing NPD tasks, and monitor the task progression and accomplishment 

of employees. The leverage of information technology for management control purposes is 

referred to in this thesis as “technology-structured management control”. The approach to 

obtaining the understanding was through an in-depth and thorough study of the reasons, 

rationale and journey senior management experience, as well as of how various individuals 

perceive, respond and make use of the information technology to complete their NPD tasks. The 

overarching research objective for this thesis is therefore:  

 

Overarching Research Objective: How can information technology be used as a 

management control mechanism to influence the way employees behave and to 

monitor them in completing their assigned NPD tasks?  

 

In this thesis, I pursue an approach that translates the overarching research objective to five 

specific research questions.  

 

Research Question 1: How does a technology-structured management control influence 

the implementers of management control to change their behaviour when they make 

NPD decisions? 

 

Research Question 2: How does a technology-structured management control affect the 

task completion behaviour of individuals involved in completing NPD tasks? 
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Research Question 3: How do senior management apply different control approaches to 

direct and persuade their employees to behave in the firm’s interest in completing 

their NPD tasks? 

 

Research Question 4: How do different employees perceive and react to the different 

control approaches that are designed to control and manage them in completing their 

designated NPD tasks?   

 

Research Question 5: How does a technology-structured management control continue 

to develop and progress as it is used over an extended period? 

 

The next section in this chapter explains the research methodology adopted in this research study 

to answer and address the above five research questions. This is followed by the ethical 

considerations that were taken into account when conducting the study. After that, how these 

five research questions contribute to the literature is given. The chapter ends with a description 

of how the thesis is structured and organised to present the findings from these research 

questions.  

 

1.3 Research Methodology 

This thesis adopts a longitudinal case study approach which is suited for exploring issues and 

problems faced by organisations, by observing them in their “naturally occurring” environment 

over a continuous period (Silverman, 2010) without any manipulation or control from researchers 

(Benbasat, Goldstein and Mead, 1987). Mouritsen (2014, p.350) explains “the advantage of the case 

study approach is the ability to become surprised about elements and relations that were not clear beforehand: there 

is an in-built attempt at becoming surprised about the empirical world”. 

 

The results reported and presented in this thesis are those obtained from carrying out an in-depth 

study at a vertically integrated food company in New Zealand that rears, farms, develops and 

processes its own branded salmon products. A synopsis of the NPD projects mentioned 

throughout this thesis is described in the appendices Section 7.1, which describes the resulting 

“new products” launched during the data collection period together with photographs of the 

products. 
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Big Fish1 was chosen for the study because it used a commercial software package extensively to 

manage and coordinate its NPD process and tasks. This information technology is adopted in a 

number of industries and large companies around the globe, e.g. chemical, consumer goods, food 

and beverage, high tech, and aerospace and defence (Sopheon, 2010b). The information 

technology had been installed2 onsite for nearly two years and had been used for managing NPD 

for over a year when the data collection3 process began. A summary of the important NPD 

events and activities mentioned throughout this thesis, including the data collection period, is 

presented in a timeline in the Appendices Section 7.2.1.  

 

To better understand and examine the interaction between senior management and their 

subordinates (i.e. NPD project teams4), the case study data was gathered from formal interviews, 

meeting observations, and data stored in the information technology. The following provides 

some information about the data collection and the case study data. 

 

 An organisational chart of the different individuals involved in NPD is depicted in the 

appendices Section 7.2.3; 

 An overview of the employee groups that the different individuals involved in NPD 

belonged to is shown in the appendices Section 7.2.2; 

 A full list of personnel interviewed and/or observed in meetings at the case site is 

detailed in the appendices Section 7.2.4;  

 Specifics about the formal interviews conducted are detailed in the appendices Section 

7.2.5, and the interview guide used is itemised in the appendices Section 7.3;  

 Specifics about the meeting observations are detailed in the appendices Sections 7.2.6, 

7.2.7, 7.2.8 and 7.2.9;  

 The data stored in the information technology contained proprietary information about 

software package and the case study site and is therefore not released in this thesis; and  

 A list of research activities completed on site is detailed in the appendices Section 7.2.10.  

 

                                                 

 
1 Big Fish is a fictional company name used throughout the thesis for ease of reference. 
2 The information technology was first implemented on site in June 2007. 
3 The data collection period took place between April 2009 and December 2010. 
4 Each NPD project team consists of a NPD technologist who is functioning as a project manager, and several middle managers 
who are contributing in the capacity of functional managers in the firm.  
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1.4 Ethical Considerations 

Since the research methodology involved observing and interviewing human participants, ethics 

approval was necessary. An ethics application for conducting this case study was lodged and 

subsequently approved by the University of Auckland Human Participants Ethics Committee on 11 

March 2009 for the period ending 11 March 2012 (Reference Number 2009/035). On 6 March 

2012 the ethics approval was extended until 11 March 2015 (Reference Number 5870).  

 

Copies of the information sheet presented to participants are provided in the appendices Section 

7.5. Copies of the participation consent forms given to participants to sign are provided in the 

appendices Section 7.6. 

 

1.5 Research Contributions 

This thesis seeks to contribute to the understanding of how information technology can be used 

to enforce management controls on employees completing NPD tasks, encompassing a body of 

knowledge from three different research areas: management controls, information technology 

and NPD. Each research area has a wealth of existing literature and studies of its own. Yet, few 

studies have investigated the relationships between them and this thesis is among the first to 

examine an intersection of all three areas. 

 

Each article in this thesis seeks to achieve a number of contributions. Article I empirically 

investigates why senior management design a management control mechanism that is structured 

and enacted through information technology to get involved, or to not get involved, in NPD 

projects. This in-depth empirical investigation describes the managerial effects of how 

information technology works as a management control mechanism. The empirical investigation 

also helps to unravel the ramifications and impact of the change in positions in the control 

system where supposed “watchers” become “targets of surveillance”, of which little is currently 

known. 

 

Article II shows how an enabling management control can be designed anew and implemented 

through information technology to produce significant impact. Only when individuals are forced 

to change and do things in the new information technology environment can new behaviour be 

cultivated for completing tasks. This change in behaviour can be investigated through observing 

the interactions of individuals from different employee groups that are known to hold disparate 

perspectives and interpretations about the same NPD matters. This contributes to the literature 
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by presenting a balanced view of employee perceptions between the enforcers and receivers of 

management controls, as well as among the receivers of management controls. As information 

technology creates visibility, which in turn increases transparency and openness within a firm 

(Brivot and Gendron, 2011), this article adds to the body of knowledge concerning the four 

design principles in Adler and Borys’ (1996) enabling control framework, particularly in both 

internal and global transparency.  

 

Article III seeks to contribute several facets to the literature: 

 by demonstrating how interactive and diagnostic controls can be used in both enabling 

and constraining manners;  

 by proposing control approaches that give individuals the autonomy to complete their 

designated tasks while still providing them with a definite direction to take. Individuals are 

told either to continue completing tasks with increased commitment along familiar lines, 

or to make a change and adopt new ways of  completing tasks;  

 by depicting how different control approaches can be employed interchangeably to 

achieve interim targets of  influencing and monitoring employee behaviour for task 

completion;  

 by providing a theoretical lens that better explains the operation of  management controls 

in their entirety, irrespective of  who uses the management control systems to manage and 

control other individuals – whether it is used by senior management, or lower level 

management;  

 by acknowledging the divergent views between individual perceptions and original 

intentions of  the magnitude and intensity of  the control approaches; and 

 by depicting how management control systems can evolve and transform in form and 

intensity over an extended period.  
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1.6 Thesis Structure 

This thesis is structured and organised in the manner depicted in Figure 1-1. The study is divided 

into three parts and the results in each part are presented in the form of an original article. Article 

I attempts to answer Research Question 1; Article II Research Question 2; and Article III 

Research Questions 3 to 5.  

 

Chapter 1: Introduction. This chapter introduces the research motivations, the research 

objectives and questions, the research methodology and its ethical considerations, and the 

chapter closes with a summary of the research contributions of the research.  

 
Figure 1-1: Organisation and Structure of This Thesis 

Chapter	6:	Conclusion	
and	Future	Research

Chapter	1:	Introduction

Chapter	2:	Literature	
Review

Chapter	4:	Article	II

Chapter	3:	Article	I

Chapter	5:	Article	III

O
ri
gi
n
al
	A
rt
ic
le
s

How	do	senior	management	apply	different	
control	approaches	to	direct	and	persuade	their	
employees	to	behave	in	the	firm’s	interest?

How	do	different	employees	perceive	and	react	
to	the	different	control	approaches?

How	does	a	technology‐structured	management	
control	continue	to	develop	and	progress	over	
time?

How	does	a	technology‐structured	management	
control	affect	the	task‐completion	behaviour?

RQ2:

RQ3:

RQ4:

RQ5:

RQ1: How	does	a	technology‐structured	management	
control	influence	the	implementers	of	
management	control	to	change	their	behaviour?
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Chapter 2: Literature Review. This chapter introduces the literature for each of the three main 

research areas that informs the studies presented in the original articles, namely new product 

development, management control systems, and information technology.  

 

Chapters 3 to 5 contain the three original articles. All three articles in this thesis adopt the same 

research approach and data collection methods. Although the data examined in the three articles 

came from the same data pool, the data subsets presented in each differ to a certain extent. 

Figure 1-2 presents an outline of the data subsets used in each article. Given that each article 

comes with its own dedicated Sub-section detailing the research design and methods, a separate 

research methodology chapter is not provided in this thesis. 

 

   Article  
 Employee Groups  Head Count I II III  
 Chief Executive Officer 1     
 Senior Management 5     
 Middle Management 4     
 NPD Technologists 3     

       
Figure 1-2: Outline of Data Subsets Used Across The Articles in This Thesis 

 

 

Chapter 3: Article I. This article sets a platform for the thesis. It describes the reasons, rationale 

and journey behind senior management’s involvement and adoption of an information 

technology to structure and administer management controls upon their employees. The study 

aims to understand how the decision-making behaviours of enforcers for management control 

are affected by the technology-structured management control that they have implemented and 

enforced.  

 

Chapter 4: Article II. This article examines the behavioural changes in task-completion of those 

project teams monitored and managed by the management controls. The study is analysed using 

Adler and Borys’ (1996) four design principles to describe how an enabling management control 

system can be designed and implemented through information technology. Through an 

examination of the interactions between the enforcers and receivers of management controls, this 

article aims to explain the effects of management controls that have been purpose designed to fit 

with information technology.  
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Chapter 5: Article III. This article further develops two frequently used frameworks in the 

accounting literature, Simons’ (1995) levers of control and Adler and Borys’ (1996) enabling 

control framework. This is achieved by proposing a new theoretical lens that demonstrates how 

interactive and diagnostic controls can be used in both enabling and constraining ways, and how 

different control approaches can evolve and be employed interchangeably over an extended 

period. The proposed control approaches provide individuals with a direction to take; either to 

continue completing tasks in the same way with increased commitment, or to make a change and 

adopt new ways of completing tasks. This article aims to illustrate each control approach has a 

role to play at different intervals while the management control system is in use, and to abolish 

the presumption that some controls have only negative roles to play and some only positive roles.  

 

Chapter 6: Conclusion and Future Research. This chapter summarises the thesis, setting out 

the major findings and contributions from the three original articles together with the limitations 

of the thesis. The chapter concludes with a reflection of the lessons learnt and avenues for future 

research.  

 

To sum up, this chapter explains the motivation and objectives behind this thesis, how the study 

is carried out and provides an overview to the structure of the thesis. The next chapter reviews 

the literature that is relevant in achieving the objectives of this thesis.   
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The highest form of ignorance is when  
you reject something you don't know anything about.  

~ Wayne Dyer (1940‐__) 
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2.1 Introduction 

As discussed in Chapter 1, this thesis investigates the use of information technology to enforce 

management controls in new product development processes. Such a topic represents an 

intersection of three main strands of research focused upon in this thesis, namely management 

controls, information technology, and new product development. Each specific research area has 

a wealth of existing literature of its own. Previous research has focused at most on the 

intersection of two of these three areas, and has examined a number of aspects within each area.  
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The following provides a summary of the intersecting topics that have been examined in the past, 

where each research area is emphasised in bold font.   

 

 how information technology can be used to enforce management controls (see 

Granlund and Mouritsen, 2003; Dechow and Mouritsen, 2005; Dechow, Granlund et al., 

2007; Chapman and Kihn, 2009; Dowling and Leech, 2014);  

 how information technology can be used to better manage and coordinate NPD 

process and work activities (see Barczak and Sultan, 2006; Barczak, Sultan et al., 2007; 

Sarin, 2009; Kawakami, Durmuşoğlu et al., 2011); 

 what drives NPD practices to design and adopt management controls (Davila, 2000; 

Davila, Foster and Li, 2009); 

 how management controls can be used to manage NPD processes, project activities 

and/or project performance (Christiansen and Varnes, 2009; Schultz, Salomo, Brentani 

and Kleinschmidt, 2013); 

 how management controls can be used in an interactive manner to stimulate NPD 

creativity and influence product innovation (Bisbe and Otley, 2004); and 

 how management controls can be used in an enabling manner to foster task-

completion in NPD (Jørgensen and Messner, 2009; 2010).  

 

In addition to the three research areas, the research objective of this thesis touches upon other 

research areas such as accounting information systems, food science, and management 

accounting. However, only literature that is directly relevant to this thesis is included and 

described in this literature review chapter. Figure 2-1 outlines the relevant literature (in smaller 

“coloured” bubbles) referred to throughout this thesis in conjunction with the main research 

areas (in larger “blue” bubbles). Each pocket of literature is depicted with a corresponding sub-

section heading number. These pockets are strategically placed to connect with the research area 

in which they have been published and the research area(s) their supporting literature is mainly 

sourced from. The varying sizes of the smaller bubbles are intended to demonstrate the indicative 

array of literature that currently exists on the subject matter. The sizes are by no means a perfect 

or accurate measurement of the literatures but are there to provide a comparative illustration. The 

literature becomes more limiting and sparse when a research topic intersects with the research 

areas, to the point where there is barely any literature that exists within the intersection of the 

multiple research areas.  
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Two particular intersecting areas are focused upon in this thesis, which are the areas shaded in 

red in Figure 2-1. Articles I and II contribute to the intersecting area in the middle of information 

technology, new product development (NPD), and management controls, marked by a question 

mark in Figure 2-1. Information technology plays a lesser role in Article III, where the focus is 

more on management controls within a NPD context, but with a view to building and extending 

on the literature explained in Sub-sections 2.3.3 and 2.3.4. 

 

 

Figure 2-1: Literature Review of This Thesis 
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2.1.1 Article I 

Article I looks at the perceived behavioural changes in senior management as a result of 

embracing information technology to enact and enforce management controls in NPD. This 

article requires some background knowledge on the use of management controls in addressing 

the uncertainties in NPD as well as for managing and coordinating NPD, both of which are 

described in Sub-sections 2.3.1 and 2.3.4. The context of NPD is illustrated at length in Section 

2.2, which introduces what NPD is and what it entails, particularly in the food industry, and how 

it is managed. The study is analysed through the theoretical lens of technology surveillance and 

transparency, which is discussed in Sub-section 2.4.1. A summary of the relevant research topics 

and section headings in relation to all three articles is depicted in Figure 2-2. 

 

2.1.2 Article II 

Article II explores and analyses how management controls structured and enforced through 

information technology can influence the task-completion behaviour of individuals involved in 

NPD. This article requires some background knowledge of the use of management controls as 

well as the use of information technology for managing and coordinating NPD, both of which 

are described in Sub-sections 2.3.4 and 2.4.2. Again, the context of NPD is illustrated at length in 

Section 2.2, which introduces what NPD is and what it entails, particularly in the food industry, 

and how it is managed. As this article explores and analyses how management controls are 

structured and enforced through information technology, existing literature relating to the use of 

information technology for enacting management controls is also discussed, but separately, in 

Section 2.4.3.  

 

This article adopts Adler and Borys’ (1996) four design principles to analyse how technology-

structured management controls operate in practice. The enabling control framework and its four 

design principles are discussed in more detail in Sub-section 2.3.3 and in Sub-section 2.4.4 when 

the controls are enacted and enforced through information technology.  
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2.1.3 Article III 

Article III reflects on the research gaps relating to the use and effects of management controls 

and explores the evolution of management controls over time. Two existing frameworks that are 

frequently adopted to describe the use of management controls are discussed in Sub-sections 

2.3.2 and 2.3.3, with further discussion in Sub-section 2.3.4 on the current state of literature 

describing the use of management controls for managing and coordinating NPD. To understand 

why individuals conclude that some controls are positive and some others are negative, Sub-

section 2.3.5 examines the literature that describes how employees behave when confronted with 

change, and Sub-section 2.3.6 examines how they construct the meaning of work. Figure 2-2 

shows the mapping between each sub-section and the three articles. 

 

 Article 
 I II III 

2.2 NEW PRODUCT DEVELOPMENT (NPD) ..................................................................    
2.2.1 NPD in the Food Industry .................................................................................................   
2.2.2 Project Management in NPD .............................................................................................   
2.2.3 Stage-Gate Product Innovation Process for Managing NPD ................................................   
2.2.4 Top Management Involvement in NPD ..............................................................................   

    
2.3 MANAGEMENT CONTROL SYSTEMS ........................................................................    

2.3.1 Addressing the Uncertainty in NPD ..................................................................................    
2.3.2 Levers of Control – Interactive and Diagnostic Controls.......................................................   
2.3.3 Enabling and Coercive Controls and the Four Design Principles ..........................................   
2.3.4 The Use of Management Controls for Managing and Coordinating NPD ............................   
2.3.5 Employees Facing Changes .................................................................................................   
2.3.6 Work Identity (The Meaning of Work for Employees) ........................................................   

    
2.4 INFORMATION TECHNOLOGY .................................................................................    

2.4.1 Technology Surveillance and Transparency ...........................................................................    
2.4.2 The Use of Information Technology for Managing and Coordinating NPD ..........................    
2.4.3 The Use of Information Technology for Enacting Management Controls ...............................    
2.4.4 Applying the Four Design Principles to Technology-Structured Management Controls ...........    
    

Figure 2-2: Literature Review Relating to Each Article 
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2.2 New Product Development (NPD) 

New Product Development (NPD) is a process where innovative ideas are investigated, 

developed, and tested with the intention of launching them as new products in the market 

(Krishnan and Ulrich, 2001). There are numerous stages involved in the process, depending on 

the innovation type. There are three types of innovative new products: radical, semi-radical and 

incremental innovation (Davila, Epstein and Robert, 2013). Radical innovation occurs when new 

products are made and delivered in new ways that the firm has no prior knowledge of in both 

their technology and business model. Such new ways need not be new to the country or industry. 

Semi-radical innovation involves significant change either in the firm’s technology or in its 

business model, but not both. Incremental innovation draws on the firm’s existing knowledge of 

technology and its business model to make a small change that extends the firm’s existing 

products, e.g. a change of flavour from an existing product. The various topics on NPD that are 

relevant to this thesis are discussed in this section, starting with NPD in the food industry.  

 

2.2.1 NPD in the Food Industry 

NPD is an important decision-making process in ensuring market competitiveness and survival 

for a business (Earle, 1997). Businesses are under constant pressure to develop new food 

products (Jónsdóttir, Vesterager and Børresen, 1998) that meet consumers’ needs (Grunert, 

Harmsen, Larsen, Sørensen and Bisp, 1997), behavioural habits (Calatone, Chan and Cui, 2006), 

demands and their lifestyle (Earle, 1997). Product innovation is vital if businesses want to survive 

in the global food market (Galizzi and Venturini, 1996; Grunert, Baadsgaard, Larsen and Madsen, 

1996; Trail and Grunert, 1997). A number of unique characteristics are associated with 

developing new products in the food industry. Many of these unique characteristics relate to 

human behaviour and thus add further complexity and uncertainty to the NPD process. 

Furthermore, these characteristics exist irrespective of whether the firms have the technology, 

expertise or capacity to develop radical new products (Benner, Geerts, Linnemann, Jongen, 

Folstar and Cnossen, 2003).  

 

At the outset, firms in the food industry have small windows of opportunity to launch their new 

food products to coincide with the appropriate trend or season in the market (Stewart-Knox and 

Michell, 2003; van Trijp and van Kleef, 2008). Unlike other industries, the intense competition in 

the food industry is consumer and retailer led, rather than production led (Jónsdóttir, Vesterager 

et al., 1998). This makes the development of new food products a challenging undertaking for the 

industry (Rudolph, 1995). Consumer conservatism needs to be taken into consideration when 
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developing new food products, as consumers’ appreciation and acceptance of new food products 

are often affected by their conservative tastes (Rozin and Vollmecke, 1986), cultural influences 

(Jin, Kim, Choi, Kim and Hur, 2009), scepticism (Backstrom, Pirttilä-Backman and Tuorila, 2003; 

2004; Huotilainen, Pirttilä-Backman and Tuorila, 2006), dislikes (Pliner and Salvy, 2006), 

ingredients (Jin, Kim et al., 2009), nutritional and safety concerns (Kristensen, Østergaard and 

Juhl, 1998), concerns about the production technologies used (Huotilainen and Tuorila, 2005), 

and avoidance of new innovative food products (Rozin, 1976; Fischler, 1990). Many consumers 

are slow and reluctant in accepting new technology-enabled innovations and consider these 

innovations to be more risky than traditional technology-enabled food products (Siegrist, Keller 

and Kiers, 2006). Nonetheless, some of these concerns can be overcome, e.g. if there are clear 

health benefits associated with the new food products (Siegrist, 2008), if the prices of the new 

food products are cheaper than traditional foods (Spence and Townsend, 2006), or if the 

consumers trust the people doing the innovative product research (Verbeke, 2006; Siegrist, 2008). 

Consumer conservatism often leads to uncertain market demand that affects the profitability of 

the new product launched. 

 

Besides consumer conservatism, businesses in the food industry are often confronted with the 

hesitation and unwillingness of retailers to take risks with new products. Apart from being risk 

adverse, physical packaging, including the shapes of new products, can affect the willingness of 

retailers to provide shelf space. Furthermore, retailers are unwilling to continue putting new 

products on their shelves if there is no returning demand for the new products (Lin and Chang, 

2012). Even if retailers are willing to take the risk of putting new products on their shelves, 

research shows that many new consumer food products experience short lifecycles. They tend to 

“disappear” from retailer shelves within the first year of their introduction (Benner, Geerts et al., 

2003).  

 

All these unique characteristics not only constrain NPD but are why incremental innovation is 

the preferred and widespread approach within the food industry (Rudolph, 1995). Firms take this 

approach because they want to minimise the failure rates of their new products (van Trijp and 

Meulinberg, 1996; Kristensen, Østergaard et al., 1998; Liori, Oke and Sanni, 2001). However, this 

can often put firms in a vicious cycle to maintain financial performance to survive and thrive 

(Hertenstein and Platt, 2000; Gemser and Leenders, 2001; Hertenstein, Platt and Veryzer, 2005), 

particularly in an already intense and saturated market where new food products experience short 

lifecycles. In terms of surviving and succeeding, firms should not always operate in an overly 
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cautious manner by introducing only incremental new products. However, to diversify into semi-

radical or radical innovations, firms need to have good processes in place to assess and evaluate 

project prospects, as well as allocate NPD resources in an efficient and timely manner (Benner, 

Geerts et al., 2003). The next two sub-sections discuss two specific processes that are commonly 

adopted for managing and coordinating NPD.  

 

2.2.2 Project Management in NPD 

Project management in NPD is about managing and coordinating various ideas and projects in 

the firm (Schultz, Salomo et al., 2013). Projects are in fact approved ideas that are allocated NPD 

resources. As well as managing and coordinating ideas and projects, project management involves 

keeping track of rejected ideas for future reference. Progress reports are possible if information is 

collected and documented at each stage of a project’s advancement. These reports may provide 

for a list of working projects, a list of captured ideas, and a list of project decisions and progress 

statuses for active projects. Keeping track of specific information about each project and 

detailing the actual steps for NPD process are outside the scope of project management. These 

aspects are usually within the scope of the Stage-Gate Product Innovation Process, which is 

discussed in the next sub-section.  

 

2.2.3 Stage-Gate Product Innovation Process for Managing NPD 

The Stage-GateTM Product Innovation Process (hereafter referred to as the Stage-Gate Process) is 

a conceptual and operational roadmap developed from best practice (Cooper, 1990). It is 

designed to help guide those involved in NPD to move projects from idea inception through to 

product launch (Cooper, 1990; 1994). It is a widely adopted NPD practice for managing 

individual projects (Griffin, 1997), but not for overseeing, prioritising and allocating scarce 

resources across numerous projects (Cooper, 1994). The Stage-Gate Process recommends certain 

activities and tasks to undertake for each project. “[It] is not a substitute for sound project management 

methods”, but the two methods should be used together to complement each other (Cooper, 2008, 

p.214).  

 

The Stage-Gate Process covers all facets and phases of NPD and is subdivided into a number of 

stages and gates. The process is scalable depending on the complexity and innovativeness of the 

project, whether it is radical, semi-radical or incremental innovation. Besides the discovery stage, 

there are five further stages involved in radical innovation projects (Cooper, 2008). “Stages” are 

specific activities and actions where project teams carry out investigations, product developments 



2: Literature Review 
 

 
Page 25 

and/or testing. “Gates” are specific points in time when top or senior management meet, discuss, 

and decide on the progression or termination of ideas and projects based on information and 

findings uncovered during the stages. The advancement of projects is also decided at these gates. 

Projects may be terminated during the NPD process and never make it through the entire 

process.  

 

Figure 2-3 provides a pictorial illustration of the complete Stage-Gate process. “The process begins 

with an ideation stage called ‘discovery’, and ends with the ‘post-launch review’” (Cooper, 2008, p.214). The 

process also alternates between a stage and a gate. Each stage is designed to be cross-functional 

and is not meant to be dominated by any specific functional area (Cooper, 2008). Even though 

the entire process is displayed in a linear format, the activities and tasks within each stage are not 

meant to be arranged in a strict linear order. Some of the activities and tasks are arranged in 

parallel, overlapping or repetitive form to each other. Each stage and gate in the Stage-Gate 

Process has specific objectives and is described as follows. 

 

Figure 2-3: The Complete Stage-Gate Product Innovation Process (Cooper, 2008, p.215) 
 

 

Stage 0: Discovery 

This is the stage where ideas are discovered, captured, and submitted for consideration at Gate 1. 

 

Gate 1: Idea Screen 

This first gate is where ideas are screened to assess strategy fit and viability for the firm. Once 

approved, these ideas will have some resources allocated to them.  
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Stage 1: Scoping 

This first stage is intended to collect more information about the ideas for further evaluation in 

Gate 2. The purpose of this stage is to assess and understand how many resources are required 

and how much demand is out in the market before more resources are committed.  

 

Gate 2: Second Screen 

This second gate is where approved ideas are screened (again) but with more information. Once 

approved, each idea will be provided with more resources for developing it into a business case. 

 

Stage 2: Build Business Case 

This second stage is the last stage before heavy investment of resources is committed and NPD 

activities commence. In essence, this stage is about devising detailed plans and financial analyses, 

exploring legal compliance, and conducting market research.  

 

Gate 3: Go To Development 

This third gate is where the firm assesses and decides whether to invest substantial financial 

commitment into the business case. Once approved, the ideas will be elevated to working 

projects. 

 

Stage 3: Development 

This third stage is about producing prototypes to confirm the ideas can be converted into reality. 

The cost structure for production must also be verified in this stage.  

 

Gate 4: Go To Testing 

This fourth gate evaluates the results from the previous development stage and determines 

whether the projects are worthy of proceeding further with additional resources.  

 

Stage 4: Testing and Validation 

This fourth stage tests and validates the projects before launch. Prototypes should be provided to 

customers at this stage to gauge their reactions towards the potential new products. Pilot 

productions should be carried out at this stage to determine the precise production rates and 

costs.  
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Gate 5: Go To Launch 

This is the final gate in the NPD process in deciding whether a project is ready for market 

launch. Sales and financial projections are closely scrutinised at this gate, particularly for the first 

batch of sales orders.  

 

Stage 5: Launch 

This is the final stage where projects are manufactured as new products to launch in the market.  

 

Gate 6: Post-Launch Review 

Once the new products are released in the market, the results are reviewed in this post-launch 

gate. Depending on the launch outcome, important decisions may need to be made, Such as 

whether to discontinue the new product from the market; or whether to accept it as a regular 

product of the firm. The entire process should also be assessed to identify any lessons to be 

learnt and whether continuous improvement can be made in the future.  

The stages and gates described here provide an overview into the Stage-Gate Process. The 

structure brings discipline and efficiency to NPD (Cooper, 2008) and helps manage individual 

NPD projects (Griffin, 1997). The next sub-section describes why top management get involved 

in NPD. 

 

2.2.4 Top Management Involvement in NPD 

Top management “refers to a group of managers who occupy formally defined positions of authority (Pettigrew, 

1992; Hambrick, 2007) and have decision-making responsibilities over NPD-related activities (Hegarty and 

Hoffman, 1990)” (Felekoglu and Moultrie, 2014, p.2). A number of studies have shown that the 

involvement of top management in NPD is beneficial to firms, either by developing the firms’ 

capabilities (Marsh and Stock, 2003), or formulating strategic plans for NPD (Halman, Hofer et 

al., 2003). Top management’s involvement is consistently acknowledged as one of the most 

critical success factors in NPD (e.g. Zirger and Maidique, 1990; Cooper and Kleinschmidt, 1996; 

Cormican and O'Sullivan, 2004; Barczak, Griffin and Kahn, 2009). Despite the growing 

awareness of top management’s involvement, there was no systematic review of existing literature 

until Felekoglu and Moultrie (2014) carried out a literature review on top management 

involvement in NPD. Their literature review identified five major gaps and deficiencies that 

existed in the empirical studies into the involvement and support of top management in NPD:  
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Firstly, very few studies provide information as to why top management get involved in NPD 

projects, and why they do not. Understanding the reasons and rationale behind why top 

management get involved allows researchers to predict top management’s involvement, or no 

involvement, in future NPD projects.  

 

Secondly, the operationalisation of top management involvement is inconsistent across various 

studies. Some studies reflect on the “technical” aspect of top management involvement. Some 

studies reflect on the “social” aspect. The technical aspects are “activities that relate to the executive 

and procedurally mandated requirements of the project” with a view to ensure progress of the project 

(Felekoglu and Moultrie, 2014, p.15). The social aspect “refers to the ‘human’ side of their involvement 

where top management spend time and is in contact with other people” (p.15).  

 

Thirdly, existing literature emphasises the technical aspects more than the social aspects of top 

management involvement. A more balanced view encompassing both technical and social aspects 

of top management involvement is needed. 

 

Fourthly, there is a need to investigate the interaction between top management and NPD teams. 

“The nature and quality of this interaction could be a predictor of the nature and quality of top management 

involvement” (p.15).  

 

The fifth reason is that “existing studies mostly rely on responses that reflect either the senior management 

perspective or the NPD team perspective” (p.16). Very few existing studies acknowledge respondents 

from different levels possess different perceptions about the same matter under consideration.  

 

In this section, the various topics on NPD that are relevant to this thesis are discussed. In the 

next section, the use of management control systems will be discussed and described, with 

emphasis on the relevance and application to an NPD context. 
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2.3 Management Control Systems 

Management control is about “the formal, information-based routines and procedures managers use to 

maintain or alter patterns in organizational activities” (Simons, 1995, p.5). It “includes all the devices or 

systems managers use to ensure that the behaviours and decisions of their employees are consistent with the 

organisation’s objectives and strategies” (Merchant and van der Stede, 2007, p.5).  

 

Management control deals with employees’ behaviour (Merchant and van der Stede, 2007; Malmi 

and Brown, 2008) and influencing the employees through “encouraging, enabling, or, sometimes, forcing 

[them] to act in the organisation’s best interest” (Merchant and van der Stede, 2007, p.5). In order for a 

system to be considered a management control, it must possess some mechanisms of monitoring 

employees’ behaviour (Malmi and Brown, 2008). The mere gathering and supplying of necessary 

information in helping make the “right” decisions is essentially a decision-support system, rather 

than a management control system (Malmi and Brown, 2008). 

 

2.3.1 Addressing the Uncertainty in NPD 

“The objective of [new] product development is to translate an idea into a tangible physical asset. The [NPD] 

process is structured around well-defined phases; each phase ends with a decision-making meeting where 

management decides about the future of the project” (Davila, 2000, p.385). NPD is an uncertain process 

where “each new product development process presents a different set of problems and organizations need 

information to solve uncertainties as they emerge” (p.386). Three types of uncertainty exist in NPD: 

market-related uncertainty, technology-related uncertainty, and uncertainty resulting from project 

scope. These uncertainties are also known as the “information gaps” according to Galbraith’s 

(1973) concept of uncertainty. Davila (2000) conducted one of the early studies examining the 

drivers in the design of management control systems for NPD. He found management control 

systems are good instruments for reducing uncertainty when the uncertainty comes from the 

market or from project scope, which is why they are often adopted in NPD to help with 

obtaining the necessary information needed to reduce uncertainty. The content of the 

information cannot be restricted to traditional accounting numbers (cost, profitability and 

budget), but must be wide-ranging, capturing non-financial measures (Davila, 2000). The next 

two sub-sections describe two particular frameworks that are often adopted in the accounting 

literature for describing the use of  management controls. 
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2.3.2 Levers of Control – Interactive and Diagnostic Controls 

Senior management may use management controls in an interactive or a diagnostic manner to 

manage their subordinates (Simons, 1995). Simons (1995) claims diagnostic control essentially 

represents the term “management control” and serves the purpose of “keeping things on track” 

(Merchant, 1985b, p.10). Diagnostic control is often employed “to monitor organizational outcomes 

and correct deviations from pre-set standards of performance” (Simons, 1995, p.59). It is effective in 

assisting firms pursue their intended strategies, but not in encouraging them to pursue new 

opportunities (Kober, Ng et al., 2007).  

 

Interactive control is a different kind of formal system to diagnostic control. Senior management 

often use interactive control “to involve themselves regularly and personally in the decision activities of [their] 

subordinates” (Simons, 1995, p.95). Kober, Ng et al. (2007) explain that an interactive control 

system must exhibit the four characteristics mentioned in Simons’ (1995) framework. Each of 

these characteristic is noticeable in the Stage-Gate Process (Cooper, 1990; 1994; 2008). The 

interactive use of a Stage-Gate Process can be described in relation to the four characteristics as 

follows. 

 

 Information generated by the interactive control system is an important and recurring 

agenda addressed by senior management. NPD is a recurring agenda that requires senior 

management’s attention and approval for ideas to continue and progress until commercial 

launch.  

 Information generated by the interactive control system demands frequent and regular 

attention from managers across all levels of the organisation. Each individual directly 

involved in NPD has a role. In the context of NPD, middle management are responsible 

for providing local knowledge about the internal processes, while senior management are 

responsible for overseeing that NPD resources are fairly allocated. 

 Information generated by the interactive control system needs to be interpreted and 

discussed during face-to-face meetings. Gate meetings are the face-to-face meetings 

prescribed in the Stage-Gate Process. Project team leaders present the results and 

findings of specific working projects during these meetings. Senior management would 

then discuss and decide whether the projects should receive approval to proceed further. 

 Information generated by the interactive control system sparks continual challenge and 

debate about underlying information, assumptions, and action plans that drive an 

organisation’s activities. Gate meetings are a formal channel for senior management to 
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meet and debate about the underlying assumptions and action plans relating to NPD. The 

debate may steer the outcome on project approvals, the specifics of project activities, and 

even the NPD strategy of the firm. 

 

One other objective of an interactive control system is to help individuals focus their attention on 

strategic uncertainties (Kober, Ng et al., 2007). This objective of focusing on strategic 

uncertainties is realised in the Stage-Gate Process through its prescribed stage and gate events, 

particularly through the prescribed gate meetings, by encouraging continuous dialogues and 

debates. The four characteristics of an interactive control illustrated above explain the importance 

of continuous dialogues and debates in NPD. Simons’ (1995) claims an interactive control system 

helps make firms become innovative and able to adapt faster to new strategies.  

 

However, Bisbe and Otley (2004) argue Simons’ framework does not distinguish “between whether 

an interactive control system makes companies more innovative or whether it makes innovative companies more 

successful in terms of improved performance” (p. 711). They conducted a study to clarify this ambiguity. 

They found interactive use of management controls stimulates creativity and product innovation 

in low-innovating firms, but not in high-innovating firms. They also found that performance on 

innovation is improved when management controls are used more interactively. Although 

improvement occurred in both low-innovating and high-innovating firms, high-innovating firms 

experienced substantially more improvement than low-innovating firms.  

 

The underlying principle in Simons’ (1995) levers of control is the use of opposing forces 

(positive and negative controls) to manage tensions and provide control. Such tensions can occur 

“between freedom and constraint, between empowerment and accountability, between top-down direction and 

bottom-up creativity, between experimentation and efficiency” (Simons, 1995, p.4). Positive controls 

“motivate, reward, guide and promote learning” while negative controls “coerce, punish, prescribe and control” 

(Tessier and Otley, 2012, p.172). An interactive control system is categorised as a positive control 

while diagnostic is a negative control. However, the interactive use of management controls can 

bring negative ramifications if senior management are not selective when intervening in project 

activities, or if they intervene in a directive rather than facilitative/integrative manner (Bonner, 

Ruekert et al., 2002).  

 

Although in existing literature management control systems have been adopted in either an 

interactive or a diagnostic manner, some researchers believe senior management should 
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implement both interactive and diagnostic structures concurrently to reap their full benefits 

rather than using either one in isolation (Henri, 2006; Widener, 2007). Furthermore, Tessier and 

Otley’s (2012) argue that the existence of positive and negative controls within management 

control systems continues to be ignored by the accounting literature in spite of the positive and 

negative emotional responses that employees have towards controls. For example, pre-action 

reviews are known to produce negative emotional responses (Merchant, 1985a).  

 

Simons’ (1995) levers of control may be effective in describing how senior management use 

management controls to manage and control their subordinates, but it is ineffective in explaining 

“the operation of controls at lower hierarchical levels [and is therefore unable to] adequately explain the operation 

of the ‘whole’ control system” (Ferreira and Otley, 2009, p.266). Tessier and Otley (2012) criticise 

Simons’ (1995) levers of control as ambiguous in its definitions and vague in its application and 

they attempt to revise this framework. However, Tessier and Otley’s (2012) revised framework is 

complex to adopt and apply. The revised framework still disregards the fact that management 

control is ever-changing in form and intensity over time (Jordan and Messner, 2012), and 

continues to ignore why individuals conclude some controls are positive and some are negative. 

The next sub-section describes an alternative framework often adopted in accounting literature to 

describe the use of management controls. 

 

2.3.3 Enabling and Coercive Controls and the Four Design Principles 

Adler and Borys (1996) describe two types of formalisation in management controls: enabling 

control and coercive control (Adler and Borys, 1996; Ahrens and Chapman, 2004). Senior 

management can choose to support their subordinates in completing tasks either in an enabling 

manner or in a coercive manner. An enabling control system “helps committed employees do their job 

more effectively and reinforce their commitment” (Adler and Borys, 1996, p.83). It also helps them “to 

master their tasks” (Adler and Borys, 1996, p.61) and allow them to make intelligent choices when 

faced with unforeseen events that are not built into a management control system (Ahrens and 

Chapman, 2004). Under this control system, senior management often “seek to put employees in a 

position to deal directly with the inevitable contingencies in their work” by giving them the freedom to make 

intelligent choices when faced with unforeseen events (Ahrens and Chapman, 2004, p. 271).  

 

A coercive control system is programmed to include all possible contingencies and dictates how 

employees should operate in a mechanical fashion and complete their tasks without making any 

intelligent choices (Ahrens and Chapman, 2004). It is “a foolproof system” (Ahrens and Chapman, 
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2004, p.279) that forces “recalcitrant or irresponsible employees” to exert effort as well as comply (Adler 

and Borys, 1996, p.62). Coercive control is essentially a “stereotypical top-down control approach that 

emphasizes centralization and preplanning” that employees must follow (Ahrens and Chapman, 2004, 

p. 271). If inevitable contingencies appear, the matter will be taken away from the employees 

involved and be resolved by “others” (Adler and Borys, 1996). Figure 2-4 depicts a typology of 

organisations in terms of the type and degree of formalisation.  

 

 

Figure 2-4: A Typology of Organisations (Adler and Borys, 1996, p.78) 
 

Nonetheless, Adler and Borys (1996) seem to infer, through their definitions, that “committed 

employees” only exist in an enabling system, and “recalcitrant or irresponsible employees” in a 

coercive system, but not vice-versa. This presumption might have arisen because the tasks set for 

the employees mentioned and managed in Adler and Borys (1996) and Ahrens and Chapman’s 

(2004) case studies were not required to have the same level of expertise as the educated 

knowledge workers identified in Dowling and Leech’s (2014) study.  

 

There are four design principles in Adler and Borys’ (1996) framework for describing how a 

formal system should be designed, implemented and organised. Ahrens and Chapman (2004) first 

applied this framework to management control systems and examined how management controls 

can be designed using these four design principles in an enabling manner when managing a 

restaurant chain. Many accounting researchers have since followed suit in adopting this 

framework to investigate the enactment of management control systems in practice (Free, 2007; 

Chapman and Kihn, 2009; Jørgensen and Messner, 2009; Jordan and Messner, 2012; Dowling 

and Leech, 2014; Neu, Rahaman and Everett, 2014). Four design principles in Adler and Borys’ 
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(1996) framework, namely repair, internal transparency, global transparency and flexibility, help 

distinguish whether a management control system is enabling or coercive (Free, 2007). Each of 

the design principles is described as follows.  

 

Repair concerns the ability and autonomy of employees to develop solutions and make necessary 

alterations to the prescribed rules and procedures to help them complete their tasks. It does, 

however, assume that employees understand why company standards and procedures are 

important to the firm as a whole (Ahrens and Chapman, 2004). In situations where they are 

unable to use their own repair efforts to resolve uncertainties, contingencies or breakdowns, they 

would need to seek management guidance or intervention to continue with their task completion 

(Jørgensen and Messner, 2009). In a coercive system, the tasks are removed from the individuals 

if they are unable to complete them. “Repair requires managers to analyse control process. Analysis in turn 

depends on internal transparency” (Ahrens and Chapman, 2004, p.293).  

 

Internal transparency is about “an understanding and mastery of local processes” (Free, 2007, p.923). It is 

difficult to “repair” the control processes unless individuals have a good understanding of how 

their local processes operate (Ahrens and Chapman, 2004). Local processes may be defined as 

business units (Chapman and Kihn, 2009), groups of individuals or working projects (Dowling 

and Leech, 2014). An enabling system enables individuals to develop a better understanding of 

their local processes, while a coercive system inhibits internal transparency (Ahrens and 

Chapman, 2004).  

 

Global transparency is about the “visibility of the overall context in which organizational members perform 

their specific duties” (Free, 2007, p.923). It occurs when employees “understand the up- and downstream 

implications of their work” (Jørgensen and Messner, 2009, p. 101). It is about communicating across 

the firm, whether across various local processes or different hierarchical levels. Research shows 

that employees often focus too much on the detailed operations of their local processes when 

they should focus on understanding “where and how these local processes fit into the organisation as a 

whole” (Ahrens and Chapman, 2004, p. 277).  

 

Flexibility “refers to the organizational members’ discretion over the use of control systems” (Ahrens and 

Chapman, 2004, p.277) whether it be of strict compliance or outright avoidance (Free, 2007). 

This design principle is largely about the rigidness of the formal system, rather than the 

specifications of the system with which repair is concerned. “Flexibility is desirable whenever it is not 
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precisely clear ex ante how a particular objective should be reached or how a certain activity is to be carried out” 

(Jørgensen and Messner, 2009, p. 103). An enabling system provides employees with the freedom 

to decide how strictly they wish to follow the rules and procedures “to the extent that they can even 

turn them off” (Ahrens and Chapman, 2004, p.277). A coercive system disallows employees to 

deviate from or ignore rules and procedures.  

 

Jørgensen and Messner (2009) conducted one of the early studies that applied Adler and Borys’ 

(1996) enabling control framework to an NPD context. They described how employees in 

practice make use of  management control systems to balance efficiency and flexibility for their 

NPD process. They noted employees were given the autonomy “to repair the control system in light of  

new needs and circumstances” with enough flexibility to adjust formal rules according to the local 

circumstances (Jørgensen and Messner, 2009, p.121).  

 

As part of introducing a new product strategy, Jørgensen and Messner (2009) noticed that 

employees are not always able to adapt accordingly through their own repair efforts as Adler and 

Borys (1996) claim. At such times, employees may desire top-down intervention from senior 

management, as seen in Jørgensen and Messner’s case study. They also observed that employees 

were given permission to flexibly adjust when needed. The flexibility to adjust was part of  the 

company culture and stated in the company task manual, which was prepared according to the 

Stage-Gate Process. However, flexibility could only be achieved if  there had been a certain degree 

of  transparency. “At the gates, it is global transparency that management seek to achieve; during the stage, 

engineers and managers use the same tools (budgets, profitability calculation tools) [with add-on spreadsheets which 

they created] to achieve mainly internal transparency regarding their local practice” (Jørgensen and Messner, 

2009, p. 115). In other words, “transparency [was] formally established at the gates while, during the stages, it 

[was] produced rather originally through lateral coordination efforts” (Jørgensen and Messner, 2009, p. 120). 

The control system instigated by senior management had enabled senior management to have a 

good understanding of the whole process during the gate meetings and thus facilitated their 

global transparency. However, the same understanding and global transparency were neither 

formally provided to the engineers and managers outside of gate meetings nor through the 

control system.  

 

A number of  limitations need to be taken into consideration when understanding Jørgensen and 

Messner’s (2009) study. Firstly, their case study was confined to using a paper-based Stage-Gate 

Process that provided limited ability for senior management to readily monitor their employees. 
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Secondly, their study focused on the adaptation of  an existing control system to the introduction 

of  a new strategy in NPD, but ignored the occurrences when control systems promoted strategy 

change as a result of  the recursive relationship between strategic change and control systems 

(Skærbæk and Tryggestad, 2010). Thirdly, the “design features” of Adler and Borys’ (1996) 

framework were applied and interpreted strictly as the system design of the management controls 

and did not distinguish between how employees had used them and how senior management had 

intended them be used. This limitation could be addressed if management controls were analysed 

“as the outcome of an on-going interaction between different actors involved, i.e. top management and operational 

managers.” (Jordan and Messner, 2012, p.546). Fourthly, the design and use of management 

controls should not be examined as a static process but as a dynamic process. This is because a 

management control system evolves and changes in form and intensity when it is being used over 

an extended period (Jordan and Messner, 2012). 

 

For many years, enabling and coercive controls have been interpreted as being mutually exclusive 

(Ahrens and Chapman, 2004; Wouters and Wilderom, 2008; Chapman and Kihn, 2009). Such 

interpretation may have resulted from most studies suggesting there was a predominant 

orientation towards either of the two categories (Free, 2007). In their case study, Jordan and 

Messner (2012) uncover in their case study that firms experience swaying between enabling and 

coercive controls over time and at different momentums than other firms. Hence, they deem that 

management controls play multiple and changing roles in practice, and that coercive control has 

an important role when management control is first introduced. On analysing the original case 

study, Adler (2012) found that the factory workers in the automobile assembly plant had 

diverging and ambivalence views that management control was both enabling and coercive. 

Therefore, more studies are needed to better understand this phenomenon in the perceived 

change of control approach experienced at both organisation level and at individual level. 

Furthermore, Tessier and Otley’s (2012) argue that the dual role of controls, enabling and 

coercive, is both complementary and helpful.  

 

The ways in which management controls are designed, implemented and organised also 

determine whether they are enabling or coercive (Free, 2007; Chapman and Kihn, 2009; 

Jørgensen and Messner, 2009; Jordan and Messner, 2012; Dowling and Leech, 2014; Neu, 

Rahaman et al., 2014). “[The] enabling uses of accounting information predispose interorganizational members 

to enjoy more cohesive work groups and enhanced global transparency, coercive uses of accounting frustrate 

interorganizational communication and may potentially lead to relationship insecurity” (Free, 2007, p.927). 
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However, Tessier and Otley’s (2012) claim that there is a misconception that enabling control is 

the preferred control approach with only a positive role to play; while coercive control is an 

undesirable control approach with only a negative role to play. Enabling control has been 

associated with positive outcomes such as flexibility, while coercive control has been associated 

with negative outcomes such as mistrust, resentment, and robotic management (Ahrens and 

Chapman, 2004).  

 

Mundy (2010) questions this fallacy and points out two issues. Firstly, senior management are 

prone to applying management controls in a coercive manner that is controlling. She argues that 

senior management may be willing to give their subordinates some freedom to carry out their 

tasks, but maintains they are unwilling to give their subordinates full autonomy as some 

researchers claim (Ahrens and Chapman, 2004; Wouters and Wilderom, 2008). Secondly, Mundy 

(2010) questions the usefulness of enabling control, which has long been described as being 

good. In her empirical results, she finds “enabling use is potentially harmful to organisations that operate in 

stable environments, because their control processes require established and effective ways of operating (Abernethy 

and Brownell, 1999; Wouters and Wilderom, 2008)” (p.500). This means an enabling use of control 

can be harmful rather than helpful to firms. This may explain why many empirical studies that 

examine the adoption and enforcement of new management controls in an NPD context focus 

only on entrepreneurial firms that are in their early stage of development and ignore more 

established firms. The next sub-section provides more details on how and why management 

control systems are designed for managing and coordinating NPD. 

 

2.3.4 The Use of Management Control Systems for Managing and Coordinating NPD 

There have been ongoing debates over the relevance and impact of management controls in 

NPD. Some studies suggest management controls reduce innovation (Rockness and Shields, 

1984; 1988; Abernethy and Brownell, 1997) and produces negative impacts when too much 

rigidity is imposed while completing NPD tasks (Bonner, Ruekert et al., 2002; Sethi and Iqbal, 

2008). Some even reveal management controls restrict employees’ freedom to experiment (Davila 

and Wouters, 2007), or interfere with their creativity (Abernethy and Stoelwinder, 1991) to the 

point that their creative inspiration is exterminated (Amabile, 1998). Other studies conversely 

show management controls play a useful role in managing and coordinating NPD (Cooper and 

Kleinschmidt, 1987; Zirger and Maidique, 1990; Davila, 2000). They enable innovation in NPD 

(Davila, 2000; Cooper and Slagmulder, 2004; Davila and Wouters, 2004; Davila, Foster et al., 2009; 



2: Literature Review 
 

 
Page 38 

Jørgensen and Messner, 2009; 2010), bring discipline and efficiency to NPD (Cooper, 2008) and 

do not impinge on innovation performance (Damanpour, 1991). 

 

The positive roles management controls play in NPD are not restricted to the strand of 

management controls literature. The NPD literature also acknowledges formality as a key to 

NPD success (Christiansen and Varnes, 2009; Schultz, Salomo et al., 2013). Two formal controls, 

in particular, project management and the Stage-Gate Process, are commonly used in NPD to 

“create the needed structure for managing projects, supporting coordination between different functional groups 

(Brown and Eisenhardt, 1995), and reducing uncertainty and error” (Schultz, Salomo et al., 2013, p.1). 

Although independent, these two formal controls are often employed together (Cooper, 2008) 

even though they “have different aims and are carried out at different hierarchical levels” (Schultz, Salomo et 

al., 2013, p.4). Each of these formal controls is described in the previous section. Project 

management is described in Sub-section 2.2.2; Stage-Gate Process in Sub-section 2.2.3. 

 

Schultz, Salomo et al. (2013) explain that if a firm wants to achieve an innovative NPD process, it 

need to implement an interactive control system consisting of the two formal controls that 

complement each other. However, the effects may not be similar because different firms use and 

enforce management controls differently; some enforce rigorously while others enforce leniently 

(Christiansen and Varnes, 2009). Such differences in usage and enforcement may affect how 

individuals perceive and value the management controls.  

 

Different individuals hold disparate perspectives and interpretations about the same management 

control for NPD. Such disparity is known to exist between different groups of employees, for 

example, the disparity between the enforcers (senior management) and receivers (project teams) 

of management controls (Felekoglu and Moultrie, 2014), and the disparity among the receivers of 

management controls, that is, between the project managers and the project members who are 

functional managers (Christiansen and Varnes, 2009). The way in which individuals regard rules 

may play a part in this disparity. Project managers consider rules to be checklists and guidelines 

and tend to question their relevance when applying them. Functional managers consider rules to 

be mandatory and apply them without questioning their relevance. Thus, more studies are needed 

to examine how and why management controls are adopted and used by firms, and 

understanding how and why disparity in interpretations and perceptions occur between different 

employee groups. These future studies will help researchers understand and improve the finer 

design details of management controls for NPD (Davila, 2000).  
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Davila, Foster et al. (2009) conducted a study that investigated the common reasons why firms 

adopt management controls in NPD. They found NPD performance varied between firms that 

pursued management controls proactively and those that pursued them reactively. Firms that 

chose to pursue management controls proactively usually did so because of  their managers’ 

backgrounds. Those that chose to pursue reactively usually did so because of  a sudden need for 

NPD, or as a reaction to chaos in NPD. Nonetheless, their study focused only on entrepreneurial 

firms that were still in their early stage of  development and ignored those firms that were well 

established. This shortcoming provides an opportunity to investigate firms that are well 

established in the market. In the next two sub-sections, the discussion moves from the use of 

management controls to the social effects of introducing a new management control system or 

modifying an existing management control system.  

 

2.3.5 Employees Facing Changes  

The introduction of new management controls often means the arrival of change. Change is seen 

as illogical and emotional (Scapens and Roberts, 1993) and requires individuals to learn or be 

retrained to do things in new and unfamiliar ways. Individuals tend not to welcome change 

because they find change to be undesirable (Strebel, 1996). Learning new skills is not an easy task 

for many individuals because they are accustomed to and fixated with indoctrinated ways of 

doing things (Goold and Campbell, 1998). They often need to renounce or be forced to change 

their old practices or bad habits.  

 

New management controls suggest doing things differently, thereby causing some individuals to 

lose controls, while some others gain controls. Individuals associate doing things differently with 

change. To them, change is “disruptive” and “intrusive” (Strebel, 1996) even if it brings new 

opportunities (Strebel, 1996; Kasurinen, 2002). Change has the potential to reduce the power and 

control of individuals to do things their own way (Scapens and Roberts, 1993; Granlund, 2001). 

Some individuals simply refuse to accommodate themselves and be receptive to any change and 

insist they are being constricted even if the introduction of new management controls is designed 

to be enabling (Adler, 2012). Therefore, appropriate use of management controls can help better 

prepare individuals who may be reluctant and fearful of change when new management controls 

are introduced.  
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2.3.6 Work Identity (The Meaning of Work for Employees) 

If firms want their strategic goals to be attained sooner, they must try to convince their 

employees to accept and embrace management controls sooner. Understanding how individuals 

decide on the magnitude and outcome of these controls can therefore help narrow the gap and 

reduce the duration of the disparities. Idiosyncratic determination is the result of how an 

individual understands the purpose of their work and how they define themselves at work. How 

an individual understands the purpose of their work and defines themselves at work are the two 

main elements that form an individual’s work identity (Wrzesniewski and Dutton, 2001). This 

identity can change. “What individuals do at work and who they interact with are two important means by 

which employees change their work identities” (Wrzesniewski and Dutton, 2001, p.180). However, work 

identity is not something individuals can change instantaneously and effortlessly, and is “part of the 

social identity that is created at work” (Ashforth and Mael, 1989; Wrzesniewski and Dutton, 2001, 

p.180). Furthermore, “the structure of identity groups to which one belongs has implications for the identity one 

creates in the work organization” (Wrzesniewski, Dutton and Debebe, 2003, p.96). This means in 

order to better envisage an individual’s work identity the employee group to which that individual 

belongs needs to be explored. 

 

Individual perceptions of work identity are not only determined internally by the individuals, but 

they are also determined externally by the job and the wider environment. An individual’s 

meaning of work is often influenced by the social cues and interpersonal episodes that individual 

encounters at work (Wrzesniewski, Dutton et al., 2003). Individuals have the autonomy to decide 

what they to attend to and who they interact with. That means, “the level of control employees have over 

completion of the task (task identity), and the impact of the job on others (task significance) contribute to the 

meaning that employees give to the job” (Hackman and Oldham, 1980; Wrzesniewski, Dutton et al., 

2003, p.96). The social cues which individuals receive and interpret determines whether the cues 

are affirming or disaffirming them. Therefore, it is useful to “use observational and interview techniques 

to surface employees’ reaction to the cues they read from others in the course of their work day” and over the 

period they continue to work there (Wrzesniewski, Dutton et al., 2003, p.128). 

 

In this section, literature relating to the use of management control systems for NPD was 

reviewed. The next section discusses how information technology can be adopted as a 

management control mechanism, particularly for managing and coordinating NPD.  
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2.4 Information Technology 

Information technology plays an important role in creating new knowledge and in functioning as 

a carrier of accounting information (Granlund, 2011). It can enable employees to realise their full 

potential (Luftman, Lewis and Oldach, 1993) and guide them on what data they should collect 

and analyse. It can also direct decision makers’ attention to potential problems and solutions to 

aid their decision making (Granlund, 2011), and help businesses create value (Sambamurthy and 

Zmud, 2000; Farrell, 2003) and competitive advantage (Weill, Subramani and Broadbent, 2002; 

Farrell, 2003). The key issue lies with how businesses make use of information technology to help 

them achieve the competitive and strategic advantage that they desire (Luftman, Lewis et al., 

1993). 

 

Information technology is more than just a tool. It can behave as an electronic colleague (Arnold 

and Sutton, 1998) facilitating and constraining information flows (Granlund, 2011) as well as 

helping share information among various employees. Such facilitation in sharing or flows of  

information can be in social interaction settings such as managing fair participation at meetings. 

This helps encourage introverts who would otherwise avoid speaking up and raising their 

concerns and prevent any single person from dominating the discussion. Information technology 

can help prevent conversation steering off course and failing to make the necessary decisions. It 

can also help expose what has been said about the NPD ideas and projects, and by whom, as well 

as publicise the completion progress for each individual. The next sub-section specifically 

discusses how information technology has been used to expose what has been said and publicise 

what has been done.   

 

2.4.1 Technology Surveillance and Transparency 

Besides acting as an electronic colleague, information technology can provide senior management 

with surveillance capability to monitor their subordinates in completing their work activities 

(Brivot and Gendron, 2011). Information technology can help senior management “abolish private 

and confidential space” by insisting individuals share information that they needed not share 

previously and stop certain information from continuing to be restricted to a small group of  

individuals behind closed doors (Roberts, 2009, p.958). This means information technology helps 

increase transparency and provide openness within organisations (Brivot and Gendron, 2011) as 

well as promote accountability among the individuals (Roberts, 2009).  
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Even if  an information technology is not designed for surveillance purposes, its repository 

provides valuable “memory” to help keep employees truthful as well as preserve knowledge from 

being lost. If  individuals become mindful that others have access to the information technology 

which holds records of  their contributions, they may realise information technology has 

effectively placed them in visible positions under the relentless watchful eyes of  a few powerful 

individuals (Brivot and Gendron, 2011). Such permanent visibility means their work can be 

identified and checked, and they can be held accountable for their performance. “Fears of  being 

exposed and humiliated” and labelled as a “bad employee” can produce different patterns of  

behaviour (Roberts, 2009, p. 958). For example it can cause individuals to modify their behaviour 

as a result of  fear (Brivot and Gendron, 2011). It may influence them to become sensible or 

compliant (Brivot and Gendron, 2011), or become cautious when supplying the necessary 

information (Roberts, 2009). They may purposely withhold or overstate information in a 

deceitful manner in the pretence of  contributing visibility (O'Neill, 2006; Roberts, 2009), or feel 

the need to flatter when disclosing truthful information (Roberts, 2009).  

 

Despite the increasing use of  information technology for surveillance purposes, little is known 

about the ramifications and impact on the supposed “watchers” who have since become the 

“targets of  surveillance” by those they had targeted to control and scrutinise (Brivot and 

Gendron, 2011). Consequently, no one is clear about who is watching who. The next sub-section 

discusses the current studies on the use of information technology for managing and 

coordinating NPD.  

 

2.4.2 The Use of Information Technology for Managing and Coordinating NPD 

Barczak, Sultan et al. (2007) developed a conceptual model consisting of six specific antecedents 

to find out how significant information technology plays a part in NPD. Their study revealed that 

high information technology usage in NPD projects is subject to three antecedents, namely, “the 

risk of the product being developed”, “the existence of a champion for specific information 

technologies (IT) tools”, and “the embeddedness of IT in the firm”. However, high information 

technology usage is not affected by another three antecedents, “the autonomy of the team”, “the 

innovative climate of the firm”, and “the sophistication of IT infrastructure and the extent in 

which it supports distribution of IT tools”. Despite the availability of sophisticated information 

technology to help manage and coordinate NPD processes and work activities (Barczak, Sultan et 

al., 2007), businesses are unwilling to adopt sophisticated information technology to help them 

(Adams-Bigelow, 2004; Barczak and Sultan, 2006). Many of them are still inclined to use simple, 
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easy-to-use ubiquitous tools to help them manage and coordinate NPD (Barczak and Sultan, 

2006). 

 

In Barczak, Sultan et al.’s (2007) survey study, their finding on “the existence of a champion for 

specific IT tools” was consistent with other studies that demonstrated the importance of a 

champion when implementing information technology (Beath, 1991; Grover, 1993), or when 

adopting packaging technology that produces radical new products (Ettlie, Bridges and O'Keefe, 

1984). Their survey results of adopting information technology for reducing risk and enhancing 

decision making in NPD were similar to results repoted in the information technology literature 

(Teo and Choo, 2001).  

 

NPD productivity can be improved through an efficient and effective process (Cooper and 

Edgett, 2008) that is enhanced by means of automation and process technology (Microsoft, 

2005). Information technology is increasingly being developed and used by firms to better 

manage and coordinate their NPD process (Barczak, Sultan et al., 2007). Senior management 

often employ it to alert them of the potential issues behind the innovations (Krishnan and Ulrich, 

2001). The failures of many new products are closely linked to the weaknesses of the NPD 

process (Cooper and Kleinschmidt, 1996; Stewart-Knox and Michell, 2003). Effective use of the 

process is thus a key factor behind the performance of an organisation’s new products 

(Anderson, 2008). It is argued that such effective use can be achieved through process 

technology (Microsoft, 2005; Cooper and Edgett, 2008).  

 

Process technology entails prescribing a set of tasks for conducting NPD activities and regulating 

deliverable routines in a coordinated and organised manner (Cooper, 2008). Although 

information technology is being used more and more for managing and coordinating the work 

activities and NPD processes (Barczak, Sultan et al., 2007), little is known about the use and effect 

of it in managing and coordinating NPD (Sarin, 2009; Kawakami, Durmuşoğlu et al., 2011). 

Furthermore, there is no mention of the use of information technology for, or the resulting 

effects from, monitoring work activities and performances of employees in completing NPD 

tasks. Future studies are therefore needed to better understand the impact businesses experience 

because of adopting information technology to manage and coordinate NPD. Such studies are 

imperative given the current state where empirical substantiation of the resulting impact of NPD 

practices is almost non-existent (Barczak, Sultan et al., 2007). 
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The next two sub-sections move away from the topic of NPD and focus more on the use of 

information technology for enacting management controls, which is discussed in the next sub-

section. The following sub-section looks at how information technology is adopted as a 

management control mechanism using one of the better known frameworks in management 

controls.  

 

2.4.3 The Use of Information Technology for Enacting Management Controls  

Information technology is increasingly being recognised and used as a tool to assist with 

managerial activities that involve decision making for complex organisational problems 

(Chapman, 2005). Businesses often employ it for the overall benefit of the organisation, rather 

than for the benefit of a single individual. However, the current core of accounting information 

systems research focuses not on the benefits information technology provide or the 

organisational control issues that information technology bring to a firm, but rather on the 

benefits for a single individual, despite the fact that information technology is deployed for all 

individuals in a firm (Granlund, 2011). Information technology has increasingly been developed 

and used for enacting management controls (Granlund, 2011), “establishing order into work activities” 

(Quattrone and Hopper, 2005, p.761), and automating management controls to “actively monitor 

and intervene” with their subordinates (Simons, 1990, p.128). However, how management controls 

are structured and enforced through information technology is an under-researched topic 

(Granlund and Mouritsen, 2003; Berry, Coad et al., 2009) “both empirically and theoretically” 

(Granlund, 2011, p.16). Therefore, more studies are needed to recognise how information 

technology can be used to administer formal procedures and processes (Berry, Coad et al., 2009), 

and to exercise management control (Dechow, Granlund et al., 2007), as well as to understand the 

resulting effects and impacts of adopting management controls that are structured and enforced 

through information technology (Granlund, 2011). 

 

Cooper and Kaplan (1998) anticipated information technology will have “profound effects on and for 

management control” (Dechow and Mouritsen, 2005, p.692), but survey results reveal information 

technology to have “very moderate” impact on and for management controls (Booth, Matovsky 

and Wieder, 2000; Granlund and Malmi, 2002; Spathis and Constantinides, 2002). Information 

technology is categorised as a control technology when senior management use it to manage, 

coordinate, monitor and control their employees (Dechow and Mouritsen, 2005), and operates 

and behaves differently from a surveillance technology (Brivot and Gendron, 2011) described 

earlier in Sub-section 2.4.1. Numerous studies have since been conducted examining the use of 
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the enterprise resource planning system (ERP) in accounting, but few of those empirical studies 

examined ERP as a control technology (Granlund and Mouritsen, 2003; Teittinen, Pellinen et al., 

2013). 

 

One particular study that did examine enterprise resource planning systems (ERP) as a control 

technology explained that ERP “is able to integrate and monitor all inputs and outputs everywhere at the 

same time” (Dechow and Mouritsen, 2005, p.727). Yet, this control technology only produced 

organisational visibility of mediocre impact (Dechow and Mouritsen, 2005). The mediocre impact 

resulted from replicating existing management control structures into the ERP. Hence, the 

benefits of enforcing management controls through information technology were squandered 

when individuals were still able to avoid completing tasks in the new ERP way. The results might 

have been different if a new management control structure was purpose designed to fit with 

ERP. Therefore, more studies are required to investigate the impact of  a control technology 

purpose designed to fit with information technology.  

 

When information technology is involved in structuring and enacting management control, both 

management controls and information technology should be examined together as a package 

(Malmi and Brown, 2008). This is because it is this togetherness that explains the underlying 

infrastructure of a control technology (Dechow and Mouritsen, 2005). It is also this underlying 

technology infrastructure that creates the management control system as a package (Elbashir, 

Collier et al., 2011). Furthermore, there are usually multiple components within a management 

control system and each component affects the management control system as a whole.  

 

Despite the increasing reliance on information technology, little is known about the effects on 

managerial issues and control implications resulting from the use of technology-structured 

management controls (Granlund and Mouritsen, 2003; Dechow, Granlund et al., 2007; Berry, 

Coad et al., 2009; Granlund, 2011). The accounting literature seldom considers “how precisely 

[information] technology drives management control logic, and how management control problems drive information 

technology solutions” (Granlund and Mouritsen, 2003, p.79). It continues to focus on the technical 

design aspects of the information technology (Granlund and Mouritsen, 2003; Granlund, 2011) 

when both social and technical aspects should be considered (Chapman and Kihn, 2009). 

Furthermore, many existing studies do not go into much depth in examining the managerial 

effects of  how information technology actually works, or does not work, in practice (Granlund, 

2011). The technical configuration may be helpful for defining management controls (Dechow 



2: Literature Review 
 

 
Page 46 

and Mouritsen, 2005), but firms nowadays are mostly concerned with software selection and 

integration issues, rather than technical design and configuration. This is because firms nowadays 

tend not to design or develop their information technology solution from scratch, but purchase 

ready-made commercial information technology (Granlund, 2011). The concern in over-focusing 

on technical design aspects is also shared by the accounting information systems research 

community (Sutton, 2004). The next sub-section reviews the studies that applied Adler and 

Borys’ (1996) four design principles on management controls that are structured and enforced 

through information technology. 

 

2.4.4 Applying the Four Design Principles to Technology-Structured Management Controls 

Adler and Borys’ (1996) four design principles of enabling control systems can be applied to 

management controls that are structured and enforced through information technology. 

Chapman and Kihn (2009) examined how information system integration through data 

architecture, which is integrating organisational data into a single database, helps firms improve 

system success and performance. Using the four design principles of enabling control, Chapman 

and Kihn (2009) uncovered the complex relationship between information system integration 

approaches and management control. Although an enabling approach to control requires each of 

the four design principles (Adler and Borys, 1996), information system integration only had direct 

positive associations with three of these design principles; repair, internal transparency and global 

transparency. Information system integration had no relationship with flexibility because it was 

difficult to support flexible use of budgets within the context of information system integration 

when individuals were constrained to use it and could not disregard it.  

 

Chapman and Kihn (2009) also found global transparency played no part in enhancing financial 

performance, but internal transparency had a negative effect on financial performance. This 

explained the need for budgets when financial performance is weak because budgets can help 

with understanding internal processes. Better understanding of internal processes in turn leads to 

improved internal transparency. However, greater internal transparency was not found to lead to 

better financial performance.  

 

Dowling and Leech (2014) classified the system features of a technology-structured management 

control into Adler and Borys’ (1996) four design principles to investigate whether the system 

features of a control technology are viewed as enabling or coercive by the users. They found 

many of the system features were viewed by users as enabling even though the system features 
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could have been used coercively, when information technology was used as a process control. 

They also learnt that unintended consequences for employee behaviour and interactions were 

produced, e.g. increased interaction between superiors and subordinates led subordinates to 

intentionally complete their tasks in alignment with their superiors’ philosophies.  

 

Even though an enabling control system requires all four design principles (Adler and Borys, 

1996), Dowling and Leech (2014) found users still regarded the control system as enabling when 

the information technology only facilitated low repair. This occurred because when repair was 

neither facilitated nor constrained the users applied and developed their own understanding of 

the system and process to identify and resolve matters. Furthermore, there was a higher level of 

expertise needed for completing the tasks presented in this study than those in previous studies 

(Adler and Borys, 1996; Ahrens and Chapman, 2004). These two reasons explain why for tasks 

that require a higher level of expertise such as those completed by highly educated knowledge 

workers, a technology-structured management control can still be considered as enabling even if 

the system only exhibits three of the design principles; internal transparency, global transparency 

and flexibility. A technology-structured management control is regarded as enabling as long as 

the system leverages the users’ skills and knowledge and does not constrain their ability to repair 

even if repair is not facilitated. If the information technology is designed to support and work 

with a user’s expertise, it will help reduce the risk that users become over dependent on, or be 

dominated by, the information technology (Arnold and Sutton, 1998). 

 

Both these studies demonstrate the versatility of Adler and Borys’ (1996) four design principles 

when applied to management controls that are structured and enforced through information 

technology. Both these studies discovered that an enabling approach to control can still transpire 

when one of the four design features is either weak or missing. It is up to the users to decide 

whether the control system has constrained their ability to act and respond, even if the system 

has not facilitated their ability to act and respond.  

 

2.5 Summary and Research Opportunities 

Management controls are about directing employee activities and aligning their behaviour with 

organisational goals (Merchant and van der Stede, 2007; Malmi and Brown, 2008). The essence 

lies with its ability to monitor employee work activities and behaviour, and not just to collect 

information (Malmi and Brown, 2008). Information technology is increasingly being recognised, 

developed, and used as a tool to introduce order into work activities (Quattrone and Hopper, 
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2005), provide senior management with surveillance capability (Brivot and Gendron, 2011) to 

actively monitor their subordinates perform work activities and intervene when needed (Simons, 

1990). Information technology has the capacity to place individuals in permanently visible 

positions where no individual can escape from being watched (O'Neill, 2006; Roberts, 2009; 

Brivot and Gendron, 2011). However, little is known about the ramifications and impact of this 

change in positions (Brivot and Gendron, 2011), particularly on those who implemented 

management controls. This gap in the literature leads to Opportunity 1, which appears on the list 

of research opportunities summarised at the end of this chapter. 

 

Cooper and Kaplan (1998) predicted information technology to have “profound effects on and for 

management control” (Dechow and Mouritsen, 2005, p.692). Yet, several survey studies reveal 

information technology provides only a mediocre impact (Booth, Matovsky et al., 2000; Granlund 

and Malmi, 2002; Spathis and Constantinides, 2002). Dechow and Mouritsen (2005) argues that 

this mediocre impact is a direct result of replicating existing management control structures 

without designing the structures anew to work with information technology. Their proposed 

explanation provides an opportunity to investigate the impact of new management controls that 

have been purpose designed to fit with information technology. This leads to Opportunity 2 that 

examines management control mechanisms that are designed with information technology in 

mind. Furthermore, there are no empirical studies examining the effects of  management control 

systems that have been redesigned to accommodate a new strategy introduced in NPD. This is 

despite the complex relationship in which a strategy change can alter a control system, and a 

control system can promote a strategy change (Skærbæk and Tryggestad, 2010).  

 

With or without information technology, management control systems are often used in NPD 

practice to reduce uncertainty (Davila, 2000) and manage risk (Barczak, Sultan et al., 2007). They 

have the potential to improve a firm’s performance in NPD and its many projects (Davila, 2000). 

The use of management controls systems allows senior management to become more intimately 

involved in the work activities of their subordinates. A number of studies have shown their 

involvement in NPD is beneficial to a firm (Halman, Hofer et al., 2003; Marsh and Stock, 2003). 

However, few studies provide information as to why they get involved in NPD projects, and why 

they do not. This directly leads to Opportunity 3. Furthermore, the resulting effects from the use 

of management controls may not be similar between high-innovating firms and low-innovating 

firms (Bisbe and Otley, 2004). Furthermore, each firm may use and enforce management controls 

differently in different NPD practices (Christiansen and Varnes, 2009). Some firms may adopt 
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the Stage-Gate Process to exercise management controls, but the effects of the control can differ 

between those manually enforced by the coordination efforts of  a few individuals, or those 

mechanically enforced by information technology. Although there are a limited number of  

studies in the accounting literature that empirically examine the use of  management controls in 

NPD (Jørgensen and Messner, 2009; 2010), they do not also address the use of  information 

technology. This indicates a need to empirically examine the use of  information technology as a 

management control mechanism in NPD practice, as mentioned in Opportunity 2. Furthermore, 

many existing empirical studies that examined the adoption and enforcement of new 

management controls for NPD focused on entrepreneurial firms that are in their early stage of 

development, but ignored firms that are more established. This gap in the empirical investigation 

leads to Opportunity 4.  

 

Different individuals across hierarchical levels and functional areas are involved in NPD. 

However, existing studies have focused on the benefits information technology provides as a 

control technology for a single individual, rather than for a firm (Granlund, 2011). Furthermore, 

they generally rely on the responses and perspectives of  only one group of  informants despite 

knowing that individuals from different levels and employee groups hold disparate perspectives 

and interpretations about the same NPD matter at their firm. (Felekoglu and Moultrie, 2014). 

These disparities exist between the enforcers (senior management) and receivers (project teams) 

of management controls (Felekoglu and Moultrie, 2014), and between project managers and 

functional managers in the same project team (Christiansen and Varnes, 2009). They are 

acknowledged in the NPD literature, but not in the accounting literature. The disparities may 

have arisen from the emotional responses employees have towards controls (Tessier and Otley, 

2012), in how they add meaning to their work and hence define their work identity (Wrzesniewski 

and Dutton, 2001), and how receptive they are to change resulting from the introduction of a 

new management control (Adler, 2012). There is a need for research to investigate responses and 

perspectives of respondents from multiple employee groups in order to alleviate the potential 

disparities noted in the NPD literature. More questions need to be asked about how and why 

these disparities in interpretations and perceptions occur, whether disparity also exists among 

those belonging to the same employee group, and why different individuals conclude some 

controls are positive and some are negative. This leads to the expansion of Opportunity 2 to 

entail examining a mixed hierarchical of individuals.   
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Despite the increasing use and reliance on information technology, how management control is 

structured and enforced through information technology is still an under-researched topic 

(Granlund and Mouritsen, 2003; Berry, Coad et al., 2009) “both empirically and theoretically” 

(Granlund, 2011, p.16). There is a lack of knowledge on the use and effect of information 

technology as a process technology for managing and coordinating NPD (Sarin, 2009; 

Kawakami, Durmuşoğlu et al., 2011), and a lack of understanding regarding managerial issues and 

control implications as a control technology (Granlund and Mouritsen, 2003; Dechow, Granlund 

et al., 2007; Berry, Coad et al., 2009; Granlund, 2011). Many firms are still inclined to use simple, 

easy-to-use ubiquitous tools to manage and coordinate NPD (Barczak and Sultan, 2006) even 

though they provide little or no management controls. Furthermore, firms tend to purchase a 

ready-made commercial information technology package and adapt it for management control 

purposes. Yet, there is a lack of studies that examine the effects of adopting ready-made packages 

(Granlund, 2011). Therefore, there is a need for future research to examine the managerial effects 

of how ready-made packages actually work, or do not work, for management control in practice 

(Granlund, 2011). Thus, ready-made commercial packages are the targeted information 

technology under investigation as mention in Opportunity 5. 

 

Two existing frameworks are frequently employed in the accounting literature to describe how 

management controls are used; that is, Simons’ (1995) levers of control and Adler and Borys’ 

(1996) enabling control framework (see Tessier and Otley, 2012). Studies that adopt either of 

these frameworks have so far examined the use and effects of management control systems at the 

organisation level (see Ahrens and Chapman, 2004; Free, 2007; Jørgensen and Messner, 2009; 

Neu, Rahaman et al., 2014) but ignored them at the individual level. Notwithstanding the 

disparate views known in the NPD literature (Christiansen and Varnes, 2009; Felekoglu and 

Moultrie, 2014), individuals may hold diverging views on whether a management control is 

enabling or coercive, or ambivalent views that it is both enabling and coercive (Adler, 2012). 

Furthermore, neither framework has been used to explain the operation and use of management 

controls in their entirety across a firm. This means management controls have been regarded to 

be devised and applied only by senior management, but have not been designed for lower ranked 

managers to use and applied on themselves or their subordintaes (Ferreira and Otley, 2009). 

Management controls have also not been designed to describe how lower ranked managers 

perceive or respond to the controls designed for managing them (Tessier and Otley, 2012). All 

these lead to Opportunity 6 and Opportunity 7 in describing the intended use and perceived use 

of management controls by different individuals.  
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Each of the frequently used frameworks assumes management control has a dual role to play. For 

Simons’ (1995) levers of control, management controls are used interactively or diagnostically. 

For Adler and Borys’ (1996) enabling control framework, management controls are used in either 

an enabling manner or a coercive manner. Nevertheless, there is a misconception that the dual 

role of controls must be categorised as either good or bad (Tessier and Otley, 2012). An 

interactive control system is categorised as a positive control that is preferred, while diagnostic is 

regarded as a negative control; enabling control is considered to be the desired control approach 

with only a positive role to play; while coercive control is an undesirable control approach with 

only a negative role to play (Tessier and Otley, 2012). There will be times when an enabling use 

of management control may be harmful rather than helpful for a firm (Mundy, 2010), or when 

interactive use produces negative ramifications for a firm (Bonner, Ruekert et al., 2002). There is 

also a possibility that an enabling use may be harmful to firms operating in a stable environment 

(Mundy, 2010). The different uses of control approaches indicate a need to better understand 

their roles and purposes in influencing employee behaviour, which is indicated within 

Opportunity 6.  

 

There will be other times when senior management use controls diagnostically to monitor and 

ensure intended strategies are pursued (Merchant, 1985b; Simons, 1995), or execute coercive use 

of management control in a controlling manner (Mundy, 2010), such as when new management 

control is introduced (Jordan and Messner, 2012). However, Simons’ (1995) levers of control and 

Adler and Borys’ (1996) enabling control framework are often adopted in isolation and are 

interpreted as mutually exclusive (Ahrens and Chapman, 2004; Wouters and Wilderom, 2008; 

Chapman and Kihn, 2009). Some researchers suggest management controls should be 

implemented with both interactive and diagnostic structures concurrently to reap their full 

benefits but not use either one in isolation (Henri, 2006; Widener, 2007). Other researchers 

report that even if senior management intentionally implemented the management control system 

for enabling use, firms may vacillate between enabling and coercive use (Jordan and Messner, 

2012), while individuals may hold diverging views on whether it is enabling or coercive use, and 

ambivalent views that it is both enabling and coercive (Adler, 2012). The different conflicting 

individual perspectives also provide to Opportunity 7. 

 

Previous research has also focused strictly on the design features of the management control 

systems that senior management had initially designed (Jordan and Messner, 2012) and intended 

to use for managing their subordinates (Berry, Coad et al., 2009). However, management control 
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systems evolve and change in form and intensity when used over an extended period (Jordan and 

Messner, 2012). Yet, existing research continues to treat management control as a static process 

that does not progress. All these lead to Opportunity 8.  

 

Therefore, the literature review, as discussed in this chapter, points to a clear need for further 

research into the following opportunities:  

 

Opportunity 1: how information technology can affect and change the positions of senior 

management from supposed “watchers” to become “targets of surveillance” by 

those they had targeted to control and scrutinise;  

Opportunity 2: how information technology can be used as a management control mechanism 

to influence employee behaviour across hierarchical levels in completing NPD 

tasks, including senior management who instigated the control mechanism;  

Opportunity 3: why senior management get involved, or do not get involved, in NPD projects; 

Opportunity 4: how new management control system is adopted for use in firms that are more 

established and are operating in a stable though competitive environment;  

Opportunity 5: how ready-made commercial information technology can be used as a 

management control mechanism; 

Opportunity 6: how and why different control approaches are applied to influence employee 

behaviour in the interim period and over time;  

Opportunity 7: how employees of different employee groups perceive and react to the control 

approaches, including deciding which controls are positive, and which are 

negative; and 

Opportunity 8: how management controls evolve and transform over an extended period.  

 

The next chapter (Chapter 3) investigates the first three items raised in the summary above, 

focusing specifically on senior management who are the individuals who decide and implement a 

technology-structured management control for NPD. The following chapter (Chapter 4) 

investigates the second item raised, focusing on each individual’s perspectives and interpretations 

but also comparing the perspectives and interpretations across different employee groups. The 

second last chapter (Chapter 5) investigates the last three items raised, examining how different 

control approaches can be used and are actually used by different individuals over time. All three 

chapters implicitly consider the fourth and fifth items raised.  
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The best leader is the one  
who has sense enough to pick good men to do what he wants done,  

and self‐restraint enough to keep from meddling with them while they do it. 
~ Theodore Roosevelt (1858‐1919) 

 

3 Article I: The Changes in Senior Management’s Decision-Making Behaviours 

 

Abstract 

This paper looks at the perceived behavioural changes in senior management as a result of 

embracing information technology to enact and enforce management controls. A case study 

approach was used to explain the association between individuals and technology-structured 

management controls. Data were collected through observations, interviews and document 

analysis. The information technology helped senior management learn more about the inner 

operations and issues faced by other divisions in producing potential new products. Senior 

management had intended to use the information technology to control their subordinates and 

influence the new product development work being performed. However, they received more 

than that. Not only did the information technology allow senior management to monitor their 

subordinates, but the chief executive officer, who was removed from the formal decision process, 

was inadvertently able to quietly watch them. They were also opened up to more scrutiny by their 

peers and subordinates. Interestingly, the open transparency did not create fears steering senior 

management to make pretentious claims when assessing ideas, or use destructive language when 

critiquing each other. It actually created peer pressure among them and made them more 

circumspect. An objective, fair, respectful, collaborative, and harmonious decision-making 

environment was thus formed. As an electronic colleague, the information technology coached 

them towards what aspects to consider, facilitated fair participation from them, reminded them 

of the financial returns, spoke for those who would otherwise shy away, publicised to all involved 

what was being said and by whom, and tracked the completion progress of all designated tasks. 
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case study, information technology, management control, new product development 
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3.1 Introduction  

Information technology is increasingly being recognised and used as a tool to assist with 

managerial activities that involve decision making for complex organisational problems 

(Chapman, 2005). It plays an important role in creating new knowledge, and functions as a carrier 

of accounting information (Granlund, 2011). Information technology can help employees collect 

and analyse data as well as direct decision makers’ attention to potential problems and solutions 

to aid their decision making.1 It can also help businesses in creating value (Sambamurthy and 

Zmud, 2000; Farrell, 2003) and providing them with competitive advantage (Weill, Subramani et 

al., 2002; Farrell, 2003). However, the effects of information technology are poorly reflected in 

the existing accounting literature (Granlund, 2011). The literature has focused largely on the 

technical design aspects of information technology rather than on managerial issues and control 

implications (Granlund and Mouritsen, 2003; Granlund, 2011). In particular, the literature has 

been criticised for not considering “how precisely [information] technology drives management control logic, 

and how management control problems drive information technology solutions” (Granlund and Mouritsen, 

2003, p.79). Given the increasing use and reliance on information technology for accounting, it is 

imperative that we understand the resulting effects from the use of information technology for 

management control (Granlund, 2011).  

 

                                                 

 
1 In this paper, information technology is defined as a technology that supports individuals in their decision-making exercises, but 
excludes expert system and artificial intelligence. 
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The purposes of this paper are to explore the use of information technology as a formal 

mechanism to enact and enforce automated management control and to better understand how 

the use of such an automated mechanism can influence the behaviour of individuals. 

Technology-structured management control can help senior management monitor and scrutinise 

the work activities of subordinates, as well as manage and coach subordinates on how best to 

complete the designated work to meet a business’s desired outcomes. This paper focuses on 

senior management who are the “watchers” and superiors who chose to use information 

technology to control their subordinates. To achieve the paper’s objectives a case study was 

carried out to observe how technology-structured management control steered the firm’s 

decision-making process and influenced the social interactions and decision-making behaviours 

of its senior management.  

 

Management control is about “the formal, information-based routines and procedures managers use to 

maintain or alter patterns in organizational activities” (Simons, 1995, p.5) and everything managers do to 

help ensure that their organisation’s strategies and plans are carried out (Merchant and van der 

Stede, 2007). Using information technology as a formal control mechanism may help provide 

management with automated management control to “actively monitor and intervene” in the activities 

of their subordinates (Simons, 1990, p.128). Technology-structured management control could 

help management “abolish [the] private and confidential space” behind closed doors and gather 

information that would otherwise be restricted to a small group of individuals behind closed 

doors (Roberts, 2009, p.958). Technology-structured management control has the potential to 

increase transparency and provide openness to organisations (Brivot and Gendron, 2011) and 

accountability among individuals (Roberts, 2009). It could supply surveillance capability for 

management to monitor the work activities carried out by their subordinates (Brivot and 

Gendron, 2011). This may result in individuals becoming aware that they are permanently visible 

and can be monitored, which causes them to modify their behaviours (Brivot and Gendron, 

2011). “Fears of being exposed and humiliated” and labelled as a “bad employee” can cause individuals 

to become cautious when supplying the necessary information (Roberts, 2009, p. 958). They may 

feel the need to flatter when disclosing information (Roberts, 2009), or withhold or overstate the 

information in a deceitful manner in the pretence of contributing visibility (O'Neill, 2006; 

Roberts, 2009).  

 

Despite the increasing reliance on information technology and the important role it plays, 

enacting and enforcing management control through information technology is a currently 
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under-researched topic (Granlund and Mouritsen, 2003; Berry, Coad et al., 2009). Although there 

have been numerous studies conducted examining the use of the enterprise resource planning 

system (ERP) in accounting, few of those empirical studies examined ERP as a control 

technology (Granlund and Mouritsen, 2003; Teittinen, Pellinen et al., 2013). One such study that 

did examine ERP as a control technology found that such management controls only produced 

organisational visibility of “moderate impact” in firms (Dechow and Mouritsen, 2005). Such 

mediocre impact might have been affected by the continued use of existing management controls 

that were not purpose designed and structured to fit with ERP. The benefit of enforcing 

management control through information technology is therefore lost when individuals are able 

to continuously complete tasks in the “old” way and avoid the ERP way. Much more work is still 

needed to learn about how information technology can be used to administer formal procedures 

and processes (Berry, Coad et al., 2009), exercise management control (Dechow, Granlund et al., 

2007), and carry out surveillance (Baxter and Chua, 2003; Brivot and Gendron, 2011). We have 

only began to learn about technology surveillance and do not have a real grasp of the 

ramifications and impact of the “watchers” and how they subsequently became the “targets of 

surveillance” (Brivot and Gendron, 2011). 

 

In order to better appreciate how information technology can be used as a formal mechanism 

and as an automated management control to steer a firm’s decision-making process, influence the 

social interactions and decision-making behaviours of its senior management, and help senior 

management to manage their subordinates, a complex subset of organisation practice is 

considered. New product development (NPD) is one such complex subset of organisation 

practice because it consists of numerous interrelated decisions. It is a process in which innovative 

ideas are investigated, developed, and tested for the potential launch of new products. 

Furthermore, NPD comes with many demands and uncertain outcomes when unleashed in the 

marketplace (Jørgensen and Messner, 2010).  

 

To gain a more in-depth and richer understanding, a case study approach (Silverman, 2010) was 

taken. The case site selected was an established commercial food company that developed and 

processed all of its new consumer food products in-house. The firm had implemented a 

commercial information technology system as a formal mechanism to enact and enforce 

automated management control over its employees. The case study involved observing how 

individuals inserted and established themselves into relationships, including with the information 

technology, as well as observing how individuals developed within the social networks in which 
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they operated, particularly senior management. The information technology was intended to 

structure a particular subset of organisation practice, NPD, by following a widely adopted NPD 

practice called the Stage-GateTM Product Innovation Process (Griffin, 1997).  

 

The Stage-Gate Product Innovation Process is a manual process that was developed to help 

provide a conceptual roadmap and to structure NPD activities and events (Cooper, 1994). The 

Stage-Gate process stemmed from best practices and prescribed a series of tasks to guide the 

individuals involved. The Stage-Gate process covers all facets and phases of NPD, starting from 

idea inception through to product launch, and is subdivided into a number of stages and gates 

(Cooper, 1994). The guidance helps steer individuals to better manage NPD projects at each 

specific event and coach them to complete the necessary NPD tasks in a comprehensive and 

orderly fashion.  

 

The case data was collected through direct observations at NPD decision meetings2, interviews 

with key individuals directly involved in NPD, and document analysis on data retrieved from the 

technology-structured management control. The case data covered a variety of activities and 

events in the NPD process, particularly those that occurred during the “gates”. “Gates” are a 

specific point in time in the Stage-Gate Product Innovation Process where senior management 

meet, discuss, and decide on the progression, or termination, of ideas and projects. 

 

The commercial success and failure in the introduction of new products depends largely on how 

new products are designed, produced, and packaged. There are a lot of uncertainties for NPD 

outcomes (Davila, 2000). Therefore, the art of how NPD decisions are made is an important 

factor that influences not only the short-term success of new product launches but also the long-

term ultimate profitability of firms (Davila and Wouters, 2007). Organisations are thus compelled 

to exercise as many controls as possible to better allocate their limited amount of discretionary 

resources in order to improve the launch success and/or maintain their competitiveness in the 

marketplace.  

 

Davila, Foster et al. (2009) explained the common reasons why firms adopt management control 

systems in NPD. It was revealed that firms that proactively pursued management controls 
                                                 

 
2 Decision meetings, also known as gate meetings, are decision points in which senior management meet and decide whether the 
NPD projects should proceed to the next stage in the Stage-Gate Product Innovation Process.  
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because of  their manager’s NPD experience performed significantly better than firms that either 

adopted controls as a reaction to NPD chaos, or adopted controls as a proactive need to focus on 

NPD. However, the study was conducted with entrepreneurial firms that were still in their early-

stages. Therefore, the same findings might not be entirely applicable to well-established 

entrepreneurial firms. Further investigation is therefore needed to better understand the effects 

on established firms after adopting new management controls in NPD.  

 

Some studies give good insights into how management controls function in NPD (e.g., Jørgensen 

and Messner, 2009; 2010). One such study provided a detailed account of  management control 

practices at a firm and highlighted the expected tensions between efficiency and flexibility 

(Jørgensen and Messner, 2009). In that case study, the firm modified its existing management 

controls to suit the new strategies that were being introduced for NPD. However, researchers 

recognised that management controls could be designed and practised differently across firms. 

They also acknowledged that there could be vast differences in effects between firms that 

modified their existing management controls and those that employed new management controls 

as a result of  accommodating new strategies that were being introduced in NPD. The latter treats 

strategic change and management controls as a recursive relationship, and the former as a one-

time relationship. That was also why researchers in that study called for more in-depth case 

studies to be conducted and “talk to each other” (Lukka and Mouritsen, 2002, p.808).  

 

Another study detailed how two sets of  accounting and strategising activities related to each 

other in NPD practices (Jørgensen and Messner, 2010). Researchers found that accounting 

information often guided individuals in their strategising efforts in NPD. Furthermore, financial 

numbers were often the persuasive deciding factors being enforced at the NPD decision 

meetings. It is of  interest to better understand how technology-structured management controls 

further enhance the importance of  accounting information in a firm’s strategising efforts in 

NPD.  

 

This paper explores how an established company made use of information technology to 

structure and administer automated management controls within a complex NPD decision-

making context. Findings reveal that information technology removed controls from some 

individuals as well as armed them with new abilities. Even if an information technology was not 

designed for surveillance purposes, it placed many employees in permanently visible positions 

under the relentless watchful eyes of a few powerful individuals (Brivot and Gendron, 2011). The 
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permanent visibility meant that the performance and commitment of individuals were identified 

and made known. It also meant that individuals could be exposed and humiliated (Roberts, 2009) 

and become compliant as a result of fear (Brivot and Gendron, 2011). Senior management who 

were the so-called powerful “watchers” found themselves under the watch of many others. They 

were watched by their peers who were in the same authoritative and watchful position as them. 

They were scrutinised by their superior, the chief executive officer (CEO), who was formally 

removed from any NPD decision-making responsibilities. They were also under the watch of 

their subordinates who were supposedly their “targets of surveillance”. The open scrutiny and 

transparency created peer pressure among the senior management that forced them to be more 

circumspect in their actions and dialogues. They did not make any pretentious claims, nor did 

they use destructive language. They all appeared enthusiastic and assertive in voicing their 

concerns and deliberating possible solutions with their peers.  

 

Besides making the NPD process visible to all involved, information technology can act as a 

valuable “memory” to help preserve knowledge lost as well as keep employees faithful. When 

individuals are contributing their discrete pieces of knowledge, they may be more cautious and 

sensible. This is because they are aware that others have access to the information technology 

which holds records of their contributions and can thus hold them accountable. Besides 

providing surveillance and accountability, the information technology played the role of an 

electronic colleague (Arnold and Sutton, 1998) facilitating fair participation from senior 

management, reminding senior management to calculate and assess the probable financial returns 

from the projects, voicing concerns for those who would otherwise shy away from speaking up, 

publicising the completion progress of each individual, and exposing what was said and by 

whom. The information technology also played an effective role as a silent coach (Arnold and 

Sutton, 1998), prescribing individuals with a set of rules and criteria to follow in the NPD 

process so that they could complete the work activities in a systemic way. The prescriptions 

constrained the actions of the NPD project teams as they adhered closely to the prescriptions 

and were defensive in guarding against their efforts and work when asked why they had not 

considered an alternative option. Conversely, senior management did not confine their actions to 

what the information technology prescribed, but requested project teams to conduct more work 

so that the necessary evidence could be obtained to support their decisions.  

 

The paper extends the existing literature on management controls (e.g., Davila, Foster et al., 2009; 

Jørgensen and Messner, 2009; 2010) by examining closely how an established company leveraged 
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information technology to structure and enforce new management controls to accommodate new 

strategies that are being put in place for NPD. The paper contributes not only to understanding 

how information technology can be used to enact and enforce automated management controls, 

but also to recognising how the technology-structured management controls can behave as an 

electronic colleague and silent coach (Arnold and Sutton, 1998) and influence the decision-

making behaviours of senior management.  

 

The data collected from the case study helps to achieve the paper’s objectives and provides 

insights into how established firms make use of information technology to structure, enact, and 

enforce automated management controls. Such insights will help inform future practitioners how 

best to plan and design an information technology that is an effective formal mechanism. The 

focus on senior management is interesting and valuable as they are the individuals who decide to 

embrace the information technology as a formal mechanism to control and scrutinise their 

subordinates. Although they are the “watchers” they also become the “targets of surveillance” to 

those they have targeted to control and scrutinise. Such findings should alert future practitioners 

to how information technology can influence the firm’s decision-making process, the 

ramifications and impacts it has for them as “watchers” of the process, and the effects it has on 

the social interactions between them and on their decision-making behaviours. 

 

The next section describes the research domain in which two contexts, namely organisational and 

technological, are examined. The third section gives an overview of the research design and 

methods applied in this study. The fourth section provides a thorough account of the case study 

and explains how senior management used information technology to enact and administer 

management control. The fifth section discusses the case findings, specifically how the 

technology-structured management controls influenced the senior management’s decision-

making behaviours. The final section concludes with a summary of findings and suggestions for 

new areas for future research. 
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3.2 Research Domain 

There are three types of innovation in NPD: radical3, semi-radical4, and incremental5 new 

products (Davila, Epstein et al., 2013). While the food industry is no exception, there are a 

number of unique features largely associated with human behaviours when it comes to 

developing new products in this industry.  

 

Firms in the food industry experience small windows of opportunity to launch new products to 

match current trends in already saturated markets (Stewart-Knox and Michell, 2003; van Trijp 

and van Kleef, 2008). Unlike other industries, the intense competition in the food industry is 

consumer and retailer led, rather than production led (Jónsdóttir, Vesterager et al., 1998). This 

makes the development of new products a challenging undertaking in the food industry which is 

why incremental new products remain the preferred and widespread innovation in that industry 

(Rudolph, 1995). However, this approach of unveiling incremental new products often puts 

businesses in a vicious cycle to maintain financial performance (Hertenstein and Platt, 2000; 

Gemser and Leenders, 2001; Hertenstein, Platt et al., 2005). Particularly when many new food 

products experience short lifecycles, businesses need to have a systematic method to better 

allocate their NPD resources to compete in an already intense and saturated market. (Benner, 

Geerts et al., 2003).  

 

A number of decisions are usually made before new products can be brought to market 

(Krishnan and Ulrich, 2001). These decisions cover a spectrum of operational and strategic 

decisions including how a product can be designed, produced, and packaged. They not only 

influence production costs, but are particularly critical to the commercial success and failure of 

products and the profitability of a firm (Davila and Wouters, 2007). Hence, management 

accounting information needs to be captured so that product design, product costing, and 

product pricing decisions can be made as part of the decision-making process during NPD 

(Davila and Wouters, 2007). Due to the nature of commercialising new products, managers need 

to take into account uncertainty and product strategy (Davila, 2000). Each decision can involve a 

multitude of considerations such as strategic fit, competitiveness, synergies, technical 

                                                 

 
3 Radical innovation leads to products being made and delivered in new ways where no prior knowledge existed in both the 
technology and business model. Such new ways may simply be new to the company even if it is not new to the industry.  
4 Semi-radical innovation involves significant change either in the technology or the business model, but not both.  
5 Incremental innovation builds on existing knowledge of technology and business model and makes a small change in something, 
e.g. a change of flavour from an existing product. 
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configuration and feasibility, procurement and distribution, and financial risk and reward. Hence, 

product development decisions are often made by a group of individuals who hold different 

functional knowledge and expertise. Product development is also a topic that is regarded as 

relatively complex given the creative demands of product designers and the high uncertainty of 

their outcomes (Jørgensen and Messner, 2010). Besides deciding on whether to launch a new 

product or not, managers also need to decide which projects to prioritise since firms only have a 

certain amount of NPD resources available at any one time.  

 

Information technologies are therefore often employed by decision makers to alert them to the 

potential issues involved behind the innovation decisions (Krishnan and Ulrich, 2001). With the 

increasing use of technology, the challenge lies in discovering how control becomes part of 

“establishing order into work activities” with the aid of technology (Quattrone and Hopper, 2005, 

p.761). The failures of many new products have been found to be closely linked to the 

weaknesses of the decision-making process (Cooper and Kleinschmidt, 1996; Stewart-Knox and 

Michell, 2003). Effective use of a NPD decision support process is thus a key factor that improve 

upon an organisation’s new product performance (Anderson, 2008). Therefore, it is argued that 

the NPD decision-making process can be enhanced through a process technology (Microsoft, 

2005; Cooper and Edgett, 2008).  

 

Process technology entails administering a set of activities and the regulation of process 

deliverable routines in a coordinated and organised manner (Cooper, 2008). It can be employed 

to prescribe the necessary NPD tasks and coordinate the NPD process. In this sense, 

information technology is considered as a channel for senior management to execute control 

(Dechow and Mouritsen, 2005). Doing so allows senior management to focus their energy on 

making the important product development decisions, rather than on contemplating which 

aspects need to be included in the consideration. Despite their potential benefit, little is known 

about the use of information technology in NPD (Sarin, 2009). The process technology adopted 

by the firm in this study is a commercial information technology used by many firms for 

managing their NPD process. This information technology not only enables project 

management, it also follows and automates a widely adopted NPD practice known as the Stage-

Gate Product Innovation Process(Griffin, 1997). It operates as a conceptual roadmap for moving 

NPD projects through a decision process from idea inception through to product launch 

(Cooper, 1994). Hence, it helps support those individuals involved in a firm’s NPD to better 
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manage each project concept through the decision process in a complete and orderly fashion. 

The information technology does not make NPD decisions or generate new product ideas.  

 

This information technology was chosen because at the time this study was designed and carried 

out it was well developed and had a decade-long association and endorsement from the 

originators of the Stage-Gate methodology since the release of its first commercial version in 

2001 (Sopheon, 2010c). According to the software vendor, the information technology “[replaces] 

inefficient paper-based processes [and automates] new product methodologies with a centralised best-practice system 

that supports process execution from the time a product is conceived as an idea until it is retired from the 

marketplace” (Sopheon, 2010a). It “helps organisations to structure, automate and measure product 

innovation, ensuring that the right new products get to market cost-effectively and on time” (Sopheon, 2010a).  

 

This information technology acts as a central data repository where all applicable information can 

be entered into and retrieved from a single source in a consistent manner. A variety of data is 

collected in the process. Besides collecting financial data to quantify the probable financial 

returns, non-financial data about the strategic fit, market attractiveness, technical feasibility, ease 

of implementation, and management accounting data such as budgets, forecasts, and 

performance measures are also collected to assist businesses during the new NPD process 

(Cooper, 1990). It also keeps track of the action dates, the individuals responsible for specific 

tasks and any progress status updates.  

 

Organisations can record each idea into the information technology. From there, a group of 

decision makers, often known as gatekeepers, can evaluate the prospects of each newly captured 

idea based on their respective knowledge, expertise, and responsible unit. There is no anonymity6 

in the responses provided by the gatekeepers and their main responsibility to provide responses 

based on their expertise in their respective area. For example, the Finance Senior Manager would 

provide insights or inputs about the profitability and financial viability of the ideas into the 

information technology, but never on the forecasted sales. When new ideas arrive, the 

gatekeepers first evaluate and quantify the prospect of an idea based on their “gut feel” by giving 

it a number within a Likert scale and adding additional comments to voice the challenges that 

their responsible unit would face. The information technology will then collate and present each 
                                                 

 
6 The information technology referred throughout this paper cannot be classified as a group decision support system 
(GDSS) since it violates the anonymity rule, which is an important and essential characteristic of GDSS.  
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view and reservation on each idea so that the whole group can view and discuss them during the 

NPD decision meetings. The lack of anonymity means that the Production Senior Manager can 

see the concerns raised by the Sales and Marketing Senior Manager about how customers would 

react to the new idea. Likewise, the Sales and Marketing Senior Manager can learn about the 

concerns the Production Senior Manager has about their capability and capacity to manufacture 

that idea given current factory settings and resources. The information technology can also 

display the chosen numbers of each element in a spider web format so that all gatekeepers can 

see at a glance where the strengths and weaknesses lie for each idea. These numbers are only 

collected and used at the start of the decision process when deciding which ideas can progress 

into the development pipeline for further thorough investigation. Both quantitative and non-

quantitative data are collected throughout the decision process, although more accurate 

quantitative data are expected later in the development particularly near the launch stage to 

substantiate earlier assumptions.  

 

3.3 Research Design and Methods 

A case study (Silverman, 2010) was carried out as it was helpful in understanding the nature and 

complexity of the processes taking place and generating theories from practice (Benbasat, 

Goldstein et al., 1987) on how information technology can influence the execution of 

management control in an organisation. Given the limited research on the impact of the use of 

information technology to structure management control, the case study was an appropriate 

method for exploring real issues and problems faced by organisations in practice (Benbasat, 

Goldstein et al., 1987) and exploring the social processes in their “natural occurring” environment 

(Silverman, 2010) without any manipulation or control from researchers (Benbasat, Goldstein et 

al., 1987). This paper seeks to explore how the technology-structured management control 

influenced the NPD decision-making behaviours of senior management who were the 

“watchers” who enacted the automated formal mechanism.  

 

Three specific methods were employed to collect the case study data. First, direct non-

participative observations were used to collect information in NPD decision meetings7 and 

during investigation activities. These observations provided rich data not just for examining the 

interactions and discussions among individuals involved but also in allowing for the monitoring 

                                                 

 
7 Decision meetings, also known as gate meetings, are described in more details in the next section. 
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of the decision process as decisions progressed. Observing these decisions in progress was more 

desirable than retrieving them purely through individuals’ retrospective recollection. These 

observations also formed good discussion points with the interviewees in understanding their 

view of the decision process.  

 

Second, document analysis involved the collection of data extracted directly from the 

organisation’s information technology. This enabled actual data that were used by decision 

makers in their evaluations, interactions, and discussions to be examined. This data provided 

contextual evidence on the debates and opinions raised in the decision meetings. It was especially 

helpful when asking gatekeepers about their personal deciding factor and benchmark. Depending 

on the timing of the decision pipeline, the initial data captured and presented were quantitative 

Likert scales for coarse evaluation. Once the idea entered the decision pipeline, more qualitative 

data were captured and communicated; quantitative data became important and were 

subsequently captured and reported when the idea had progressed near to exiting the decision 

pipeline.  

 

Third, interviews were used to collect data from individuals involved in NPD. Semi-structured 

questions were used in preparation for these interviews, although the data collected from 

observations and document analysis provided important discussion points and verifications. The 

individuals interviewed were chosen because of their level of active involvement and the 

magnitude of their contributions to the NPD decision process. They represented a range of 

organisational hierarchy levels across the firm. Even though individuals from various 

organisational hierarchy levels were observed and interviewed, this paper focuses exclusively on 

the senior management and examines their actions and behaviours when interacting with the 

information technology. The senior management were focused upon because they were the 

“watchers” who occupied formal positions of authority and held NPD decision-making 

responsibilities (Felekoglu and Moultrie, 2014). The researcher also made a deliberate effort to 

corroborate the senior management’s perceptions with those of their peers, subordinates (i.e. the 

project teams) and superiors (i.e. the CEO), and vice-versa.  

 

The information technology had been implemented at the case site for nearly two years when the 

data collection began. The timing of the data collection was impeccable since senior management 

had just completed the hands-on training and familiarisation stage of the implementation, and 

had begun to put the technology-structured management controls actively into use. The data 
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collection process could cease when three or more products observed in the decision process 

were commercially launched, as well as when one or more ideas observed were rejected to 

entering into the decision process. These provisions were decided based on the known elements 

of NPD in the food industry and at the case site. One of the unique features of the food industry 

is that most new products are typically produced from small or incremental changes. Hence, very 

few unusual new products were introduced each year as they consumed more company resources 

and were deemed riskier. Using this criterion the NPD decision process at Big Fish was 

continuously observed over a period of seven months until sufficient data was collected, which 

was three lines of new products that were purposely launched simultaneously by the firm. 

 

During the active observation period, 21 new ideas were captured in the information technology 

and six projects were presented and discussed at five decision meetings, which amounted to 

seven hours of observation time at the decision meetings. The number of ideas and/or projects 

presented and discussed at each decision meeting varied. Sometimes the entire decision meeting 

was devoted to one project; while each decision meeting consumed either 60 or 120 minutes in 

total time. Of the six projects tracked, three were commercially launched on the same date. It was 

a historical day for the firm because they had never launched more than one line of new product 

on the same day at the same time. On this historical day the firm was launching three lines of 

new products all at the same time.  

 

There were 28 licensed users of the information technology across the firm at the time of data 

collection, although not all licensed users were interviewed. Those interviewed were on the 

recommendation of the Technical Manager and were frequently observed and/or referred to in 

the decision meetings. Therefore, 12 individuals across all divisions of the firm were interviewed 

over 17 hours in total, whereas over 40% of the licensed users were interviewed. The interviews 

that informed this paper were conducted over the seven months of the active observation period 

leading up to the major launch day, as well as five months after the launch. The list of 

interviewees and the interview timings in relation to the launch are detailed in Appendix 1. 

Although none of the 11 unit managers who were licensed users were interviewed, five of them 

were observed over two functional team meetings before the launch.  

 

The first two interviews were conducted to gain an overview of the company and the information 

technology. The next two interviews were pilot interviews to identify whether a more structured 

approach should be continued based on the discussion transpiring. It was noted that the 
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structured approach required more hours to conduct (which was not feasible given the time 

constraints and commitments of many of these interviewees). Furthermore, interesting and 

important dialogues emerged whenever the interview questions were arranged in an open-ended 

fashion. Therefore, a semi-structured interview approach was used for the remainder of the 

study. The same researcher did all the interviews. Each interview was recorded and subsequently 

transcribed. Once the majority of data had been collected, it was first analysed by using the notes 

of first impressions and thoughts made throughout the interview process. It was later analysed by 

going through and reading the interview transcripts for emerged and emerging themes. Before 

coding was carried out on the transcript data, an index was constructed on the entire transcript 

database to reveal every word being mentioned as well as to count the number of times each 

word appeared. This was to identify whether there was any significant keyword or theme that had 

been missed. However, this search revealed nothing. Unexpected emerging themes were coded 

differently so that they could be differentiated from those themes that were expected to have 

emerged. 

 

Due to the sensitive nature of the decision meetings, they were not recorded or transcribed. 

Instead, the researcher wrote notes about the discussions in terms of the order of speakers, the 

number of times each speaker raised a point, and a brief idea of what these major points were, 

including any noticeable body language or remarks made by any members in the meeting room. 

Notes were taken so the researcher had a fairly good idea about the dynamics and personality of 

the people in the case study site after several meetings and conversations (both formal and 

informal). The observed information was largely used to form some of the discussion points in 

interviews as well as to collect several individuals’ views on certain issues raised during particular 

decision meetings. 

 

The next section describes the case study. The first sub-section describes the journey behind the 

adoption of the information technology. The second sub-section depicts the roles of decision 

makers known as the gatekeepers. The third and last sub-section explains how the gatekeepers 

used the information technology to make NPD decisions, including for management control 

purposes. The subsequent section examines and discusses the empirical study and its findings.  
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3.4 Case Organisation: Big Fish 

The case site, Big Fish8, is a vertically integrated food company with a $100 million annual 

turnover. It rears, farms, develops, and processes its own branded fish products in New Zealand. 

At the time the study was conducted, Big Fish employed over 400 employees across the company 

and produced 7,300 tonnes of fish each year, half of which were sold locally in New Zealand 

while the other half were exported, mostly to Australia, Japan and the United States.  

 

3.4.1 Journey behind the Adoption of the Information Technology 

In 2005, actively developing and introducing new consumer products became part of the 

company’s strategy. It was an important move for Big Fish to manage the increased market 

competition. 

 

“... we had to look for added value, not added volume, ... [for items] that consumers might pay a 

little bit more margin for than they had in the past for the other products.” (Senior Manager #1 - 

Sales and Marketing)  

 

However, despite the company’s plan, the sale of new value added products reached only 1% of 

total revenue and did not surpass the revenue target of 2% for new products. In order for profit 

margins to grow, a Technical (Line) Manager was hired to help realise the scheme to actively 

develop and introduce new fish products by resolving some of the technical manufacturing issues 

arising from developing the new products. However, projects were often delayed or put on hold 

when faced with barriers, and so the Technical Manager was unable to carry out and complete 

the necessary product development investigations.  

 

Before implementing the information technology, NPD was traditionally a function shared 

between two divisions, that is, the Sales and Marketing and the Processing divisions. The 

responsibility for developing new products was largely Sales and Marketing’s role, and the Senior 

Manager found that to be intimidating at times. 

 

                                                 

 
8 No names are mentioned throughout this paper to protect the privacy of those entities and individuals involved. Big Fish is a 
fictional company name used throughout for ease of referring to the firm. The divisions in which the individuals belonged and/or 
the roles they played are mentioned in order to provide a better contextual understanding of the actors/actants and their 
associations.  
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“Yeah […back in the days] it was essentially my decision at the end of the day … [whereas now] 

it’s great [… it is no longer just me who signs it off. There are five of us.] Thank God for that. [I’ve 

got a few more people to share that signing off process.] It’s multi-functional, it's cross-divisional, it's 

team work, it's more robust, it's better in every way that we do it this way.” (Senior Manager #1 

- Sales and Marketing) 

 

However, when it came to deciding what to do with the new product ideas and how to progress 

them, neither of the two traditional divisions took responsibility for making the necessary NPD 

decisions.  

 

“… we had a pretty ad hoc approach to NPD. It was very much driven by personal favourites and 

gut feel.” (Senior Manager #3 - Aquaculture)  

 

Many past decisions made were largely conservative, supported by the historical incremental new 

products introduced in the firm, where small changes are made, usually a change in product 

flavouring. This unwillingness to introduce radical innovative products was consistent with the 

norm in the food industry in producing predominantly incremental new products in order to 

minimise the risk of failure. Big Fish was no exception and this was “because food is ubiquitous”, 

according to the Sales and Marketing Senior Manager.  

 

In moving forward, the Technical Manager felt that a structured decision process that was 

technology-driven would be helpful to enforce the necessary discipline in Big Fish. Based on his 

previous working experience at a poultry company, he felt that a paper-based NPD process 

would be difficult to manage. As he was new to the company, he thought it might be difficult to 

convince the firm’s senior managers to take up his recommendation. Instead, he persuaded the 

CEO and some senior managers to hold a weekly book club meeting. During these book club 

meetings they9 learnt about the Stage-Gate Product Innovation Process that was formulated by 

Robert Cooper through NPD best practices (Hall, 2010), and the benefits and pitfalls for those 

companies that had deployed the process. They also became aware of the importance of having 

cross-functional members in teams (Cooper, 1994) and the drawbacks of “pet projects” (Cooper, 

2008).  
                                                 

 
9 The weekly book club was predominantly attended by the Technical Manager, the CEO, the Sales and Marketing Senior 
Manager, and the Processing Senior Manager. 
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“[The Technical Manager] was also able to persuade us all, through educating us, and he gave us 

books to read written by Bob10 about the Stage-Gate process, and the Stage-Gate process also talked 

about the need for good document control, process control, portfolio management and so on. … [He 

brought] us the idea that the Bob Cooper approach to Stage-Gate was a good way to go.” (Senior 

Manager #1 - Sales and Marketing) 

 

When asked about their past decision process, the Aquaculture Senior Manager categorised it as 

being “pretty chaotic and not very well organised”, and “pretty slack at sticking to what we’d say we’ll do”. 

There were essentially two issues at hand. First, past decision process was not carried out in a 

planned and organised manner. Second, there was a lack of discipline in following through what 

had been said. He further explained how “[a particular product launched in the past] would never make it 

through [the second screen] gate in a more disciplined system [like now] since [… that product simply] doesn’t fit 

in [with] anything we’re doing right now.” (Senior Manager #3 - Aquaculture)  

 

Members of the book club soon became convinced that a structured process could only be fully 

attained through the administration of an information technology to assist them in instilling order 

into an otherwise chaotic and disorganised decision process. In addition, it would enable senior 

management to better monitor the NPD process and progress. They believed the fear of being 

watched could potentially discipline their subordinates to be accountable for their work. 

 

“I always constantly felt with paper systems I had to rely on human nature to get things done 

without there being any sort of disciplines around them and so on and so forth…. I was pretty 

convinced from the early days that you have to look at human nature, and make life as easy as 

possible for yourself as a management team. And I just saw the software group as being the way to 

do that... [so a paper based system was never implemented here,]not here, no, no, no. We did 

consider Robert Cooper’s [simple] software offering, which was ‘Stage-Gate in a box’... which would 

have been okay, but it would have been a lot harder yards... [and] ... that system would just break 

down after a while, and it’s harder to maintain.” (Senior Manager #5 - Technical) 

 

The notion of a separate “actor” to enforce the discipline was also echoed by a senior manager. 

                                                 

 
10 Robert Cooper, a well-known author in new product development. Much of his work is also cited in this paper’s reference list.  
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“And the idea was that, as processing people, background people, our view of the world is that you 

should have a process for everything, including making decisions about NPD. And we need a bit of 

discipline around it to improve. And Stage-Gate is one way of doing that.” (Senior Manager #3 

- Aquaculture) 

 

Consequently, senior management of Big Fish made a conscious decision to implement an 

information technology to drive the structured decision process. Big Fish even approached the 

commercial software vendor to enquire about and eventually purchase the information 

technology. A NPD System Administrator was also hired to work closely with the software 

company in preparation for the deployment and administration of this technology-driven 

decision process. Like any enterprise resource planning system, the implementation of this 

information technology required much time, effort, and restructuring of the decision process. 

“Whilst this [information technology] probably took a wee while to set up, I think that effort was worth it.” 

(Senior Manager #5 - Technical) 

 

More than a year after making the conscious decision, Big Fish began employing the information 

technology to help manage and realise their NPD efforts while carrying out enforcement of 

discipline to do so among their employees. “[So that came as this commercial information technology 

package] it disciplined us into better design practices” (Senior Manager #1 - Sales and Marketing). Senior 

management believed that their subordinates’ fear of being watched and scrutinised had 

improved the firm’s NPD work activities and product launch results. 

 

Unlike most other companies, Big Fish did not trial a manual Stage-Gate Product Innovation 

Process before implementing the information technology. As a result of the book club sessions, 

senior management insisted that information technology was what the company needed in order 

to discipline its employees and move the company forward. The cost of implementing the 

information technology was perceived as an investment. The CEO believed that the cost was 

insignificant in comparison to the volume of fish the company produced each year.  

 

“... it was simple for me. I thought that this was an easy investment if it was a catalyst in moving 

margins up considerably through new products. When you consider that we do nearly 8 million kilos 

of [fish], it doesn’t take much, you know it takes 2 cents per kilo of [fish] to pay for that, 2½ cents 

to pay for that up there, and that’s not very much. And that was on top of all the virtues that it was 
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going to give us. So there were two things, one of them was the virtue of the product itself, and 

secondly it underlined our commitment to product development. And so we’ve had a generic effect, 

that here’s the company who are investing this, so they must be serious about it.” (CEO) 

 

Not only did Big Fish bypass a manual Stage-Gate Product Innovation Process, they made a bold 

investment in insisting on implementing a software version with full functionality, hosting and 

owning the backend database at its premises. According to the Aquaculture Senior Manager, “If 

we were going to do it, we should do it full” (Senior Manager #3 - Aquaculture). For a company that has 

an annual turnover of $100 million they invested $200,000 in information technology to manage 

the NPD decision process. They were conscious that this was a substantial amount of investment 

to devote to information technology. However, the CEO believed it was the right investment for 

the company to move forward into the future.  

 

“Compared to other companies when we decide to invest and invest in the longer term, we make sure 

that we invest properly. So that means that we do make sure people are trained up and understand 

how the process is. And that’s been a feature of the company ... I mean it was a $200,000 

investment just in the software.” (CEO) 

 

Once the information technology was implemented, internal promotion campaigns were 

underway at Big Fish. Campaign flyers and balloons were disseminated throughout the firm and 

outside of the head office. All employees of Big Fish were encouraged to contribute by submitting 

ideas for new products. Small rewards, such as movie vouchers, were given to those who 

contributed unique ideas for consideration. The information technology gave many individuals in 

the firm an opportunity to submit their new ideas even when they did not have the technical 

skills or the business skills to develop those ideas. These campaigns created employee awareness 

across the firm that Big Fish had adopted an information technology to manage its NPD decision 

process.  

 

As the NPD activities grew, Big Fish hired two personnel as NPD technologists. The two NPD 

technologists and the NPD System Administrator who was hired earlier formed an NPD unit. 

This unit was dedicated to carrying out NPD work activities prescribed by the information 

technology in managing project development on a daily basis.  

 



3: Article I 
 

 
Page 83 

3.4.2 Roles of Gatekeepers 

Before implementing the information technology, NPD decisions were made by the Sales and 

Marketing, and Processing Senior Managers, and/or the CEO. Decisions did not need be made 

by all three individuals. They could be made by any one of them, and hence no one had a 

complete view of the NPD decisions made, which projects were approved, and how the projects 

had progressed. The Sales and Marketing Senior Manager would only adhere closely to what he 

knew of the market to ensure success. The Processing Senior Manager would only “manufacture” 

according to what his factory employees were capable of and what his current machineries could 

handle. As the food industry by nature is an unadventurous market where consumers have 

conservative tastes and refrain from trying new innovative food products, senior managers were 

inclined to make conservative decisions in order to minimise the risk of failure. Occasionally 

there were sales and marketing personnel who tried to impress the CEO with their “fancy” new 

ideas. When a structured NPD process was proposed, the CEO felt it was time to embrace 

change. Thus, the implementation of the information technology emerged.  

 

The information technology came with the Stage-Gate Product Innovation Process embedded. 

The Stage-Gate Product Innovation Process is subdivided into a number of stages and gates. 

“The stages are where the work is done; the gates ensure that the quality is sufficient” (Cooper, 1990, p.46). 

The project team is responsible for the stages; gatekeepers are responsible for the gates. Stages 

are when investigation and development work activities are carried out; gates are times when the 

gatekeepers meet, discuss, and decide on the progression or termination of ideas and projects 

(here forth referred to as gate meetings).  

 

The gatekeepers11 comprised all the senior managers from the four divisions of Big Fish plus the 

Technical Manager. This group held the collective deciding votes in approving new ideas as 

projects, and in deciding whether the projects could continue to the next stage, or be terminated. 

The inclusion of every divisional senior manager in the firm as gatekeepers was truly reflective of 

the entirety of the company leadership, both in body and in spirit. 

 

                                                 

 
11 The Technical Manager, who proposed the technology-structured management control, was also included as one of the 
gatekeepers even though he was a line manager and belonged to the Processing Division. He was considered as a Senior Manager 
within the NPD decision process. 
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“[The Technical Manager] provides the technical input, [the Sales and Marketing Senior Manager] 

provides the commercial input, [the Finance Senior Manager] provides the financial input, [the 

Aquaculture Senior Manager] the supply side and of course [the Processing Senior Manager] on 

manufacturing. But we all have a view of each other’s areas, hopefully, to some greater or lesser 

extent and are prepared or confident enough to comment on that.” (Senior Manager #1 - Sales 

and Marketing) 

 

Interestingly, the CEO who was an influential and dominating party in the previous decision 

process was “expelled” from being a gatekeeper in this technology-driven decision process. 

However, he was appointed as the chairman of the NPD process. This decision was made as a 

result of the book club sessions, and upon learning about the drawbacks of “pet projects” 

(Cooper, 2008). Besides, it would prevent employees continuing to promote projects to the CEO. 

 

“[Back in the days,] people were trying to sell projects to [the CEO], rather than sell projects 

because they were good; or letting the projects sell themselves because they were good projects.” 

(Senior Manager #3 - Aquaculture) 

 

 The CEO maintained that he was nevertheless still in control and could exert authority. He 

expressed his view as a person who believed in benevolent dictatorship and was adamant that he 

was still a member of the gatekeeper team despite others suggesting the CEO had been 

deliberately excluded from the team.  

 

“I, although I'm a gatekeeper, I have sort of kept my counsel about that and allowed the [senior] 

managers to let it come through. If there’s a good consensus there, then that’s great, I mean I don't 

need to be involved with any of that. ... although I do prefer a benevolent dictatorship ... I can still, if 

I want to exert any authority, if I really believe in it ...” (CEO) 

 

Even though the CEO believed that he could exert authority, he insisted that “it’s not about 

exercising power; it’s about doing what’s right” and argued that it was an unlikely occurrence for him to 

exert his authority since “I will be at odds with the consensus there” (CEO). The CEO strongly believed 

that his surrendering of this critical position would uplift the morale of his senior management so 

they would feel responsible for the decision process. It was of interest to note how the CEO 

maintained he was still a decision maker (through being a gatekeeper), whereas his senior 
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managers insisted he was not and explained how different the dynamic of the decision group 

would be if the CEO was part of the decision group.  

 

“If you bring the CEO into that [decision] group you get a different dynamic ... people are less likely 

to explore ideas ... when the CEO is around ... one of the dangers you get with NPD [when the 

CEO is around] is pet projects get pushed. And he only needs to open his mouth about how 

favoured he is towards a particular project ... how he views it and it will influence the outcome or the 

decision. It’s not because it’s him, it’s the role he fulfils. The CEO needs to be very careful about his 

involvement at that level of company...” (Senior Manager #1 - Sales and Marketing) 

 

The CEO often logged in to the information technology to read and learn about the findings and 

progress pertaining to each decision project. He was essentially monitoring the project progress 

quietly and remotely. The information technology allowed the CEO to monitor what was going 

on and thus maintained subtle control. 

 

“… if I want to go into [the information technology] and have a look at the projects I can do [so] 

obviously. I have access to it and I will look at some of the financials I might be interested in. … 

We want to make sure we’re putting in a lot of effort for good rewards, rather than mediocre 

rewards.” (CEO) 

 

Occasionally, the CEO would come to the gate meetings unexpectedly. To him, physical 

presence was a way to show his support to employees. He would express his reservations while 

he was in the gate meetings even though he was not a gatekeeper and had no voting rights.  

 

“There are some times when I just want to come in and show my support, that’s important, that I'm 

not ignoring you or anything like that, I'm not. But just to be there and show my support for some of 

the younger people.” (CEO) 

 

As the NPD activities and occurrences were recorded in the information technology, the CEO 

was able to log in and read up about the NPD progress, including when the next gate meetings 

would be held. It was always interesting to observe how individuals reacted to the CEO’s 

unannounced and sudden visits at the gate meetings. While some ignored his presence in the gate 

meetings, the NPD Technologists always seemed to ponder over who invited the CEO and how 

he knew of the meetings. The information technology had made the information available and 
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visible to the CEO before the meetings without anyone realising it. Anyhow, the gatekeepers 

would continue with their own discussion without explicitly responding to any inquiries or 

questions that were put by the CEO. The CEO always left the room ahead of any voting ballot 

and before the gate meetings concluded.  

 

Like any employee in the company, the CEO was able to contribute by submitting an idea. It was 

the gatekeepers’ job to evaluate the ideas on their own merits.  

 

“[The CEO is] able to initiate an idea, he being not necessarily the CEO, but anyone […] can 

raise an idea and get it put into the idea bank of [the information technology] like you saw today. 

Collectively, though, if the five gatekeepers […] evaluate [the idea] poorly [then that idea] won’t 

proceed [anymore].” (Senior Manager #1 - Sales and Marketing) 

 

3.4.3 The Use of the Information Technology by Gatekeepers 

Before the implementation of the information technology, no one had a clear overall picture of 

what new ideas were proposed, what NPD decisions were made, which projects were approved, 

or how the projects had progressed. Everything happened behind closed doors and information 

was confined to a few individuals. The implementation of the information technology offered a 

new channel for every employee to contribute new product ideas to the firm. A new form of 

transparency was created. Although most employees did not have access to the information 

technology, the idea submission phase was transparent to them because submission forms were 

readily available for them to fill in and participate, whether as named or anonymous. Employees 

appreciated this opportunity12. Once they had filled in their ideas on the submission forms, the 

NPD System Administrator processed and entered these into the idea banks. As for those 

employees who had access to the information technology, they could contribute and submit ideas 

directly into the information technology. Ideas did not need to be fully described at this early 

phase. No one would be embarrassed by suggesting an ingenious but undeveloped idea. Part of 

the decision process was to expand, define and build a business case from the brief ideas, and 

then comprehensive design and development investigations would be carried out. By following 

the protocols prescribed by the information technology, individuals could propose ideas without 

fear they would be blamed for any subsequent failures. Furthermore, gratitude was also shown 
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after a successful launch to all those in the factory who helped make the new products. So the 

focus at the firm was to encourage positive, reassuring and complimentary behaviours rather than 

negative, disheartening and humiliating behaviours.  

 

“It's not a blame culture. […] that's what we're trying to encourage […] we celebrate success as a 

team and we learn from whatever happened as a team as well. [No one would say we just 

recommend the ideas, it’s the gatekeeper that has the ultimate say.] No not really. […] people have 

been able to […] have their opinion [voiced]. […] it's one of those things you've got to encourage 

[…] some open and honest discussion really. And we like to celebrate […] with the factory teams as 

well […] if we’ve launched something successfully then [those involved with making it in the factory] 

get a chance to celebrate as well really. […] we’d probably have a barbecue for them one day […] or 

a bit of a pot luck lunch […].” (NPD System Administrator) 

 

All distinctive new ideas were to be captured in the information technology. Unless they were 

captured and recorded in the information technology, they would not receive attention to be 

tabled for discussion and evaluation by the senior management during the gate meetings. Such 

insistence exemplified senior management’s commitment to making the NPD decision process as 

transparent as possible. The gatekeepers would openly discuss each idea in the gate meetings and 

evaluate it to see if it fitted with the company’s ethos, capacities and capabilities to proceed 

further in the decision process. Only ideas that met the fit could proceed further as projects. 

Once approved as projects, they would receive company resources for investigation and 

development work. No ideas appeared to have been elevated into working projects without being 

tabled for discussion and approval at gate meetings. This demonstrated senior management’s 

vigilance in confirming each gatekeeper’s knowledge and approval when deciding the release of 

NPD resources. It might appear tedious that each probable project had to follow the decision 

process protocols, regardless of its size, scope, or urgency. Some projects might involve small 

changes such as packaging size, or labels. This tedium was obviously not welcomed by the sales 

and marketing employees who wanted their ideas to be worked upon immediately, but they soon 

learned that unless their ideas were captured, these would not be discussed by the gatekeepers or 

be allocated any company resources.  

 

Besides debating whether the ideas fitted, the gatekeepers also went into discussion, re-examining 

whether they needed to adjust their current market strategy to encapsulate the newly proposed 

market segments in some gate meetings. Since the deployment of the information technology, it 
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had been these five gatekeepers’ collective responsibility to examine and decide on this fit, as well 

as to re-examine and refine the firm’s target and focus. Generation of new ideas was never a 

concern for the firm, irrespective of the information technology. The concerns had always 

centred on the communication, management, evaluation of, and the decision about, projects, 

which was why senior management was willing to invest considerably in implementing 

information technology to encourage open communication and transparency in the NPD 

decision process.  

 

“... it’s not just about the idea, it’s about the communication through the business, dotting the i’s, 

crossing the t’s, making sure that all the systems work when you come to launch, and that you've 

checked all the things, like your wastage, yields, cost, all that sort of thing is covered off.” (Senior 

Manager #5 - Technical) 

 

All data related to new ideas and working projects were subsequently captured and documented 

in the information technology. The information technology became the central repository. Data 

that had been drawn from various sources and divisional units were stored in a single database. 

The project team leaders and members, NPD System Administrator, gatekeepers, and the CEO 

could log in to enter and view applicable information. The user interface for entering data and 

viewing data was handled through typical Microsoft Office products, such as Word, Excel and 

PowerPoint. All working documents, spreadsheets, and presentations were standardised 

following the same template and style, which the users became quickly familiar with after working 

through several projects. 

 

Once the ideas were captured into the information technology, a gate meeting might be called to 

discuss and evaluate the ideas on hand. Before the gate meetings, the gatekeepers were to read 

through the limited description provided and critique the ideas according to their own expertise. 

The gatekeepers each entered some comments and concerns into the information technology. 

They played the role of a specialist in representing their division and could only comment on 

specific criteria that were related to their governing division. As mentioned earlier, they also rated 

each idea on specific criteria following a Likert scale of 1 to 10. Each idea was evaluated on its 

own merits and was not assessed in comparison to other ideas at this phase. The overall score for 

each idea was based on the average scores obtained from all criteria.  
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During the gate meetings, the summary scores from all criteria as well as the comments and 

concerns raised by each gatekeeper were publicly projected and displayed. Everyone in the gate 

meetings could see everyone else’s comments and concerns. They could also ask questions and 

seek clarification unreservedly. Much discussion always took place in the gate meetings. The 

gatekeepers did not seem to be concerned about inputting their views into the information 

technology or sharing them publicly during the gate meetings even though they knew their fellow 

gatekeepers and their subordinates would be able to see their views. Nothing appeared to happen 

behind closed doors. The gatekeepers also rarely ever dismissed an idea presented to them. They 

preferred to keep the ideas in the idea bank “just in case”. Based on the NPD staffing resources, 

the NPD System Administrator in consultation with the Technical Manager would advise the 

gatekeepers about which highly ranked ideas13 in the idea bank should proceed as working 

projects.  

 

For projects to continue progressing through the pipeline of the NPD process, they had to be 

tabled and evaluated by the gatekeepers. Gate meetings were set up for this purpose, and the 

investigation results and progress details presented there were information that had been collated 

from the inputs entered by the project team leaders and team members. Each of them was 

assigned responsibility for a set of working files with their names listed. Since there was no 

anonymity individuals could not escape from being held accountable for their efforts. Before the 

gate meetings, the gatekeepers were to read through the provided information. The contributions 

and efforts of the project team would therefore be under close scrutiny.  

 

During these gate meetings, the findings and numbers for the tabled working projects were 

openly projected and displayed. The project team leaders took the gatekeepers through the 

PowerPoint presentation slides. These slides were generated within the information technology 

following a predefined template from collated inputs and showed both financial and non-

financial information. The information was also positioned in the same order irrespective of 

which project. The displayed information would reveal the amount and level of investigation and 

development work conducted by the project team. Gatekeepers could detect individual 

performances either during their private read of the supplied information before the gate 

                                                 

 
13 These ideas had been scored by the gatekeepers and only the top 10 ideas were usually looked at. The recommendation to 
proceed was made based on the working projects at the time and their associated resource pressure, and the availability of NPD 
staffing resources. If the availability was for a short period of time, then a smaller project was recommended. 
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meetings, or on hearing the project team leaders’ presentations at the gate meetings. NPD tasks 

were inspected and further dissected at these gate meetings.  

 

The number of gate meetings for each project varied depending on the complexity of the project, 

but each meeting forced gatekeepers to re-evaluate the projects according to the latest 

information on hand. Figures were repeatedly predicted and calculated leading up to each gate 

meeting. Figures could be sketchy at the start of the decision process, but were expected to be 

more accurate closer to launch event. These figures used to be privileged information restricted 

to an individual or a few individuals, but were now revealed to all. Not only were the findings and 

numbers mentioned in the gate meetings, but through the PowerPoint slides they were projected 

in large print on the wall, clearly visible to all to see. 

 

The gatekeepers now played the role of a business manager at these gate meetings and were no 

longer mere representatives of their respective divisions. They were interrogative while discussing 

the prospects of these working projects and deciding on new products that would allow the 

company to remain competitive and make profits. The Finance Senior Manager had raised issues 

about packaging. The Processing Senior Manager had raised issues about sales volume. The Sales 

and Marketing Senior Manager had raised issues about the machines. The Aquaculture Senior 

Manager had raised issues about which supermarkets were indicating they were ordering, or not 

ordering. The gatekeepers appeared to be increasingly comfortable discussing matters openly in 

the observed gate meetings. None of the gatekeepers seemed to abstain from raising an opinion 

regardless of whether the matter belonged to their respective functional area or not. None of the 

opinions or comments raised by the gatekeepers appeared to have any intent to expose or 

humiliate any individuals either. The subject matter and discussions were clearly focused on 

making the working projects as successful as possible for the firm upon commercial launch 

events. Thus, transparency was not only seen through the information recorded in the 

information technology, but also in the social interactions during the gate meetings.  

 

“[The gatekeepers … have] got better. I think some of the gatekeepers find it really hard at the start 

to actually make a decision, and […] discuss about things openly and […] honestly. But […] now 

they're pretty good, they'll all voice an opinion and they discuss it so. [… As for deadlocks] with 

[…] scoring or [making] a decision […] that's never really happened. People have kind of talked 

about it and come to a mutual decision really.” (NPD System Administrator)  
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For a business to survive it must somehow make a profit. The gatekeepers were simply following 

this basic rule of thumb in evaluating the ideas and projects presented to them. This was 

constantly noted in the questions they each raised in the gate meetings. The information 

technology provided the gatekeepers with a template to assess the ideas and the projects in terms 

of the business case, recent progress made, and plans for the next stage once approval to proceed 

was gained. The template was transparent for all to see, especially the NPD Technologists who 

were the project team leaders. Individually, the gatekeepers also quoted net present value as their 

ultimate deciding factor in deciding whether to vote to allow the project to continue to the next 

stage. Even the NPD technologists soon learnt that they must address net present value before 

each gate meeting14; otherwise they would risk the gatekeepers refusing to approve further 

resources for their projects to proceed. This refusal could occur even if the projects were thought 

to be wonderful, as they had witnessed in the gate meetings for a particular project (known as 

Project X here forth).  

 

“I like the idea of [the information technology] taking the emotion out of it, and [it is presenting 

facts and numbers so that we are] using more objectivity into [making decisions].” (Senior 

Manager #3 - Aquaculture) 

 

Project X was about a product that was considered appealing and simple to produce by the 

gatekeepers. However, one of the gatekeepers insisted that the net present value was too low 

when valuable resources and manufacturing capacity could be reallocated to other more 

promising projects. Even though the other gatekeepers contended that Project X would help 

promote the company during the festive season, they could not and did not disagree with this 

gatekeeper that net present value was very low. As a result of the discussion at the gate meeting, 

the team leader was specifically told that they must significantly increase net present value and 

find ways to negotiate with the supermarkets that would be ordering the product. The team 

leader was also told that unless this was addressed, Project X was at risk of being terminated. 

Project X was essentially being put on hold conditional on addressing the sales volume. Once 

addressed, another gate meeting was to be called for approval to proceed onto the next stage, i.e. 

to launch. Four months later, Project X was subsequently approved at a gate meeting to proceed 

to launch. The product was commercially launched one month after that. 
                                                 

 
14 An unsolicited comment was made between individuals in the new product development division during an informal 
conversation after one of the gate meetings.  
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When evaluating ideas in the gate meetings, not only were the gatekeepers’ comments on each 

criterion retrieved from the information technology and projected onto the wall, but the 

comments were read aloud by the NPD System Administrator in the gate meetings. Likewise, for 

the projects, the team’s comments and numbers on the project prospects, progress report, 

difficulties encountered and possible challenges were documented in the information technology. 

The project team leaders verbally communicated them in the gate meetings and got the 

information technology to retrieve and project the information onto the wall to attract the 

attention of the gatekeepers during the gate meetings. The whole NPD process was very 

transparent, particularly to all those licensed users who had login access to the information 

technology. 

 

Since the gatekeepers were able to access the information directly and beforehand, they were able 

to form their own separate opinions, as observed through their questioning in the gate meetings. 

The gatekeepers certainly felt the information technology had given them a framework to 

evaluate the situation and raised appropriate questions early on in the decision process. The 

questions were not to do with “what did you do?” but rather “why are these supermarkets not ordering?”, 

“why can’t we use that machine to cut?” The information technology had decrypted the mystical NPD 

process and steered the gatekeepers as to what they should contemplate. 

 

“And I think that the much more objective stage and gate approach [nowadays] narrows focus on 

different areas at the early stages [of the project] and then [evaluate] the project [accordingly]. I think 

it worked really well. I really like it.” (Senior Manager #3 - Aquaculture) 

 

The information technology captured all comments and numbers that had been previously 

entered. This included the initial scores and comments made by the gatekeepers at the time the 

projects were just mere ideas, the investigations and results found by the team leaders during 

project work activities, and the assessments and estimations made by the line managers on the 

projects. Therefore, the information technology provided a transparent environment that held 

individuals accountable for their unsubstantiated remarks or estimations made as the remarks or 

estimations they contributed could be retrieved from the repository of the information 

technology and be scrutinised.  
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For example, in one of the gate meetings, one of the gatekeepers asked the team leader about the 

breakdown of the sales estimation upon seeing a low net present value for Project X. The team 

leader was immediately able to retrieve this from the information technology during the gate 

meeting and show the gatekeepers. Upon seeing the breakdown, the gatekeeper asked “why are 

there no orders coming from [some supermarkets]?” On questioning, it then became apparent to the 

gatekeepers that the lower than expected sales figures had occurred as a result of the short 

timeframe in which Project X was made available to supermarkets to sell. The information 

technology had made it possible for the gatekeepers to ask the right questions to address their 

concerns of low financial value, and hold individuals accountable for their contributions. As the 

projects progressed through the decision pipeline the level of details increased. The sales line 

manager could get away with a summary sales figure earlier on in the NPD process, but the 

information technology would force him to enter a detailed breakdown closer to the launch 

event.  

 

As revealed through Project X, the information technology had forced the line manager to 

provide the detailed breakdown of expected sales from specific customers. This gave the 

gatekeepers some indications and clues to uncover the true cause of the unexpected poor sales 

performance ahead of the launch event. It also revealed unsatisfactory staff performance when 

they should have communicated to the project team early on in the NPD process some retailers’ 

refusals to stock and sell a product that was only available in the market within a very short 

timeframe. The incident also showed that despite line managers knowing their work was under 

scrutiny for all to see, they simply fulfilled their tasks by calculating the expected sales figures as 

the information technology had requested for the figures. They did not modify their behaviours 

for fear of being criticised for not striving to find ways to address or communicate the restriction 

imposed by some retailers.  

 

“There have been times where sales and marketing has been a bit lame in things, but I think they're 

starting to pull their finger out a bit more now. And this [information technology], the disciplines 

within [this information technology], or the processes within [this information technology] sort of 

highlight when people are starting to be behind [in schedule and performing poorly], which is good. 

And even if it’s done substandard, at least it’s there [recorded] for all to see.” (CEO) 

 

The information technology had not only demanded certain information but also timely and 

quality information for the gatekeepers to receive: characteristics the gatekeepers noticed and 
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appreciated the information technology had provided for them. These characteristics were good 

information that enabled them to make the necessary decisions.  

 

“[This information technology] has given me more information therefore I'm making better 

decisions ... I'm employed to make decisions ... and those decisions have to be based on good 

information ...” (Senior Manager #2 - Processing) 

 

The social interactions observed at the gate meetings appeared to be rather structured. The 

gatekeepers were also well-behaved and respectful to their peers and subordinates during the gate 

meetings. Questions for the team leaders were raised at the end of their presentation so that the 

team leaders could communicate what they needed to without interruptions. In all the gate 

meetings observed, not one gatekeeper dominated the entire discussion in any gate meetings. The 

discussion was always in reference to something that had been raised and mentioned either by the 

team leader or projected by the information technology; and someone15 always steered the 

discussion back to the issues and concerns on hand so that appropriate decisions could be made 

and the team leaders knew which path to continue after they left the gate meetings. It was also 

fascinating to notice that at times when the gatekeepers were stuck with problem solving or in 

some heated discussions at gate meetings, someone would mention Robert Cooper, the author 

who formulated the Stage-Gate Product Innovation Process through NPD best practices (Hall, 

2010) and ask “What did Cooper say?”, or “What would Cooper do?” This actually brought their focus 

back to discussing the real issues again.  

 

The information technology essentially forced the gatekeepers to focus and discuss the issues and 

concerns that were raised and projected. It disciplined the gatekeepers too in completing their 

tasks.  

 

“And with the implementation of [the information technology] there’s a lot more discipline around 

that … I believe that now they’re getting a lot more information at the front end on which to base the 

costing. So there’s a discipline process in place in terms of how will a product be structured […] 

what are the requirements? What are the components? And the NPD team have to identify all of 

the elements, and [the information technology] itself has templates which they need to fill out. So it’s 

                                                 

 
15 Not necessarily the same gatekeeper. 
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quite clear […] in terms of how the product will be structured, and therefore how it should be costed. 

So yeah much more discipline.” (Senior Manager #4 - Finance) 

 

Some gate meetings could take longer than expected. Even the NPD System Administrator 

expressed her shock coming out of one gate meeting that took a lot longer than what she had 

envisaged. She thought it would take less than 30 minutes for the gatekeepers to discuss Project 

X, but it ended up being a full hour of intense discussion. No issues were spared. The 

gatekeepers were very frank and open about their concerns of the ideas and working projects for 

the future of the firm. 

Interestingly enough, no gatekeeper revisited any past remarks, or felt the need to do so, even 

when it was the same decision project that was subsequently evaluated. The notion that all 

remarks were captured and therefore traceable seemed to be sufficient for individuals to be 

placed under scrutiny and be accountable for their involvement. Furthermore, the remarks and 

estimations were only ever contested during the gate meetings in which they had been prepared 

for. The gatekeepers certainly felt that the notion of being watched was all that was necessary to 

hold individuals accountable for their work. 

 

“I like the idea of, when it was sold to us, it was saying we’ll record all your comments and be able 

to go back and say ‘who said this was a crap idea and who said it was a great idea?’. And you’ll be 

able to then get a feel for people’s judgment. And people’s judgment will be better informed the next 

time. Because there’s that accountability. Because what you said back then has been recorded. And I 

thought that was really powerful.” (Senior Manager #3 - Aquaculture) 

 

Throughout all the observed gate meetings, decisions were always made, even if it was to make 

the projects conditional on meeting certain criteria. At the end of each project presentation, a 

count of votes was religiously carried out irrespective of whether a consensus view had been 

expressed throughout the discussion. Each gatekeeper was asked to verbally declare their vote. If 

it was not a unanimous decision, majority votes would be the ultimate decision. Decisions were 

always made on collective knowledge and efforts by this group of gatekeepers and not by a single 

individual gatekeeper making their own separate judgements, whether substantiated or not. Since 

the decisions were made by a group, each of them was not personally held accountable for the 

verdict.  
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The gatekeepers believed that a successful decision process had given them the edge they were 

previously lacking. “I think it was because we’ve put these processes in place, that we’ve got better performance, 

better profitability” (Senior Manager #1 - Sales and Marketing). Two years into implementation, 

sales generated from new products in Big Fish had reached 4% of their total revenue, compared 

to the previous 1%.  

 

“It was an investment for the longer term and not the short term, and that was […] a courageous 

decision, I think it’s starting to pay off and we’re starting to see it now.” (CEO) 

 

Furthermore, Big Fish believed it had reached a historical high in its NPD. It launched three lines 

of new products on the same day. Each of these three lines of new products was considered by 

the firm to be an innovative radical new product, a semi-radical new product, and an incremental 

new product. The added sophistication of these new products certainly intensified the firm’s 

morale.  

 

“Since the adoption of [this information technology] the new products that we’ve been developing are 

much more sophisticated as well. So the whole NPD process has gone up a step, a significant step 

from where we were before ...” (Senior Manager #4 - Finance) 

 

Indeed, since the implementation of a structured decision process that is technology-driven, Big 

Fish had seen some exciting results in its NPD. One of these was the introduction of an 

innovative radical new product that leveraged both an automatic portioning technology and a 

new packaging technology that Big Fish had invested in. The portioning cutting machine uses 

advanced laser technology to calculate how to divide fresh fish into desired size and weight and 

provided the firm with large volumes of uncommon alternative cuts of fresh fish in comparable 

weights and minimal wastage. The intention was to inspire consumers that there are many 

different recipes to cook and serve fish. The packaging machine revolutionised their 

contemporary packaged fresh fish of three days shelf-life to an astounding 12 days of extended 

shelf-life. Even if the packaged fresh fish was vacuum-sealed the shelf-life could only be extended 

to six days. Although extending the shelf-life of packaged fish was not in the original scope of the 

initial project, this brilliant idea evolved as the project progressed through the NPD process. The 

packaging technology provided Big Fish with the added advantage of manufacturing flexibility to 

meet order requirements or logistic constraints. Furthermore, Big Fish was able to enter into new 
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market by selling their packaged fresh fish in smaller cut portions to smaller retailers who did not 

have the facility of a sanctioned seafood section to cut fish fillets into smaller portions.  

 

Perhaps the initial Book Club meetings had been the catalyst for what was happening in Big Fish. 

Furthermore, every employee was given the opportunity to become a member of a “Think Tank” 

to work on the NPD process for the firm. The preliminary input of basic ideas across the firm 

had resulted in an output of improved ideas and innovative new product launches, some of 

which were revolutionary. Such outcomes informed Big Fish that information technology was the 

way to go for the firm in order to move forward in its business venture. The information 

technology gave the gatekeepers new forms of transparency and confidence they had never 

before experienced. They felt more comfortable to let their employees take more innovative steps 

when they knew what sort of investigation would be carried out. Furthermore, they were able to 

monitor the work activities through the information technology.  

 

“Yeah that’s right [I wouldn’t trust my staff to carry out a more challenging project in the past 

before the information technology] coz the system wasn’t up to it [… and] there wasn’t any system to 

allow [us the gatekeepers] to exercise good judgement and make decisions … and not just me [who 

was unwilling to let them run and launch a challenging project], I think that was widespread. 

Without a good system [even] the whole senior management team were [micromanaging and] making 

decisions on behalf of the project teams that they shouldn’t have been making. [… Product 

development back then was] non-systematic, non-methodological. It didn’t have any kind of process 

behind the decision making.” (Senior Manager #1 - Sales and Marketing) 

 

Individuals directly involved in the decision process were informally approached and asked about 

how they felt about their upcoming historical new product launches. Their replies seemed to 

echo each other’s. They were pleased with the collective accomplishment and were enthusiastic 

to know how the market would react to their new products. Their response was unanimous 

irrespective of their hierarchical level, contribution or responsibilities towards the projects.  

 

3.5 Discussion of Case Study Findings 

The former section details the journey senior management at Big Fish went through in adopting 

an information technology. The initiation of a weekly Book Club meeting set off open 

discussions and eventually the CEO and senior management arrived at a decision to implement 

an information technology. This information technology came embedded with the Stage-Gate 
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product innovation approach and was intended to assist senior management to enact and enforce 

automated management controls that were necessary for their NPD process.  

 

Before the implementation of this technology-structured management control, two senior 

managers from the Sales and Marketing and Processing divisions were assigned the task of 

deciding on the development of new products as they saw fit. NPD decisions were made behind 

closed doors and driven by personal preference and gut feeling. Information on the NPD 

activities and work carried out was confined to those who undertook the task. The two senior 

managers were basically the decision makers approving the ideas, but these decisions were made 

separately. The Sales and Marketing Senior Manager was not aware what ideas the Processing 

Senior Manager had approved, and vice-versa. There was no consolidated information about the 

approved ideas or the NPD activities being undertaken. Furthermore, the NPD decision making 

was mostly influenced by the CEO’s input and support. There was often reluctance by the two 

senior managers to undertake difficult assignments unless the CEO had endorsed and supported 

the ideas that he came to know and showed high interest in. Hence, conservative decisions were 

often made by the two senior managers resulting in mostly incremental new products being 

produced and introduced by the firm, which were consistent with the common practice of the 

food industry (Rudolph, 1995) to minimise the risk of failure (van Trijp and Meulinberg, 1996; 

Kristensen, Østergaard et al., 1998; Liori, Oke et al., 2001). Little innovation was therefore 

generated at Big Fish over this period. 

 

Unlike the past where no one had an oversight of what work should be or had been conducted in 

NPD, the technology-structured management control prescribed the course of actions the 

project teams should take and perform as part of the necessary NPD investigations and/or 

development work. The courses of action varied depending on what stage or gate the approved 

progressing project was in, and were automated in a structured way using the Stage-Gate Product 

Innovation Process (Cooper, 2008). Because of the structured process, employees involved in the 

NPD process were able to define their work activity boundaries. The superiors knew the work 

activity boundary of their subordinates and were able to hold their subordinates responsible. The 

technology-structured management control captured the progress of the NPD process in detail. 

These details were visible and accessible to all those involved in NPD (Brivot and Gendron, 

2011). The visibility and accessibility of the courses of action and work carried out made senior 

management feel more confident that the project teams would be mindful in completing the 

necessary homework (Roberts, 2009) knowing that senior management could be watching them 
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(Brivot and Gendron, 2011). As anticipated, the technology-structured management control 

allowed senior management to inspect the work carried out by the subordinates so long as it had 

been uploaded (Brivot and Gendron, 2011). As a result of the monitoring, senior management 

was able to actively participate in NPD, intervene and influence the work carried out by the 

project teams. Senior management only examined the NPD work when the projects were 

scheduled for consideration at the upcoming gate meetings.  

 

The association between individuals and technology reached a different dimension after 

technology-structured management control was implemented. Besides knowing what courses of 

actions were taken and where the boundaries of work activities were defined, the NPD process 

was no longer a hidden agenda or event privileged among a few individuals. The entire senior 

management team played a central role in reviewing the continuation of NPD projects as well as 

in assessing the suitability and viability of new product ideas. The technology-structured 

management control gave senior management an overview of what new ideas were proposed, 

what NPD decisions were made, which projects were approved, how the approved projects had 

progressed, what NPD tasks were carried out, and who were assigned to work on which tasks.  

 

Two phases were involved in the evaluation and approval of ideas. In the first phase, senior 

management read through the provided briefs and specifications of the proposed ideas and 

contemplated them. Each of them then entered their identifiable individual responses into the 

information technology. They then met as a collective group in the second phase to discuss and 

assess the ideas during these gate meetings. Their individual responses on respective operational 

concerns received no anonymity. Everyone could read and tell who said what as each individual 

response was named. The responses also often exposed the inadequacies and poor performances 

of specific divisions. The named responses became the central data repository of opinions 

expressed by senior management. As individual gatekeepers, senior management were able to 

readily retrieve information regarding the initial thoughts and comments made by their peers. 

Considering that the information technology kept details of individuals’ remarks, thus making the 

remarks accessible and visible to all to see, it could have created fears among gatekeepers and 

made them cautious, conservative, evasive or pretentious when inputting their remarks into the 

information technology (Roberts, 2009). It could have also provoked gatekeepers to be critical, 

defensive or disruptive at gate meetings when attributing the remarks made by their peers 

(Roberts, 2009). Yet, senior management seemed fearless, generous and open in disclosing the 

necessary information. None of the gatekeepers appeared to withhold details or be embarrassed 
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to share any inadequacies with their peers. This might have been because they knew their 

respective subordinates could retrieve and read their entered remarks and concerns once their 

subordinates were assigned to be the project team members.  

 

Part of the technology-structured management control was that each gatekeeper must make a 

personal critique about the proposed ideas and enter them into the information technology 

before the gate meetings. The first phase essentially had each gatekeeper walk into a gate meeting 

with their own preconceived ideas and opinions, and the information technology publicise the 

opinions and concerns of each named gatekeeper during the gate meetings. The intellectual 

discussions at the gate meetings depended on senior management having completed their 

designated tasks before the meetings. The information technology essentially played the role of 

an electronic colleague (Arnold and Sutton, 1998). It facilitated their gate meeting discussions by 

giving each senior manager an equal opportunity to contribute and take part in the NPD process 

through their inputted remarks. It reminded senior management of the importance of financial 

numbers in justifying the continued investment into particular working projects. The information 

technology “announced” who said what and “revealed” each contributor’s efforts and 

progression of their designated NPD tasks. None of the senior managers were willing to let the 

information technology publicly announce at the gate meetings that they had not completed their 

designated tasks, even if a senior manager knew he would be away and would miss the gate 

meetings.  

 

The information technology also encouraged senior managers, regardless of personality and 

character, to take part in the NPD process and voice their opinions and concerns. It “spoke” for 

introverts who would otherwise shy away from articulating in formal meetings. It also reduced 

the likelihood of extroverts hijacking the formal meetings for their own personal agenda since 

everyone could see the projected information about what the proposed ideas and associated 

concerns were. The information technology was basically a facilitator, a spokesperson and a 

broadcaster to senior management. The announcements created peer pressure among senior 

management. It “inspired” each of them to exercise “discipline” upon themselves and be 

circumspect in completing their designated tasks. The information technology had inadvertently 

enacted and enforced management controls upon the senior management themselves. The 

information technology had also created a harmonious environment in which senior management 

were able to objectively evaluate, discuss and finalise their NPD decisions based on their 

collective inputs and mutual understanding of the ideas at hand. As an electronic colleague, the 
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information technology had directed the social and decision making behaviours of the senior 

management and shaped the norms of social interactions amongst them in the gate meetings. 

The social interactions cultivated expectations, peer pressure, and self-discipline on senior 

management to complete and upload their designated tasks onto the information technology for 

all to see and retrieve.  

 

Outside of the gate meetings, the technology-structured management control played the role of a 

silent coach in the NPD process (Arnold and Sutton, 1998). The information technology 

produced a set of criteria and course of actions for individuals. Individuals were then able to 

follow and use the prescriptions given in a systemic way to complete their work activities. It 

taught senior management how to complete their tasks by detailing what aspects they should 

consider as decision makers and gatekeepers when evaluating the suitability and viability of 

probable ideas and working projects. It also taught project teams how to complete their tasks by 

suggesting what information they should investigate and gather. Following the prescriptions 

might constrain the actions of individuals involved, but senior management did not confine their 

actions to what the information technology prescribed. However, the project teams did. This 

suggests that the transparency of the NPD process made the project teams defensive in guarding 

against their efforts and work (Roberts, 2009), which could be why the project teams adhered 

closely to what the information technology prescribed. Senior management, however, used the 

information technology to assert their decisions. They always requested project teams to conduct 

more “homework” and obtain more convincing evidence and support. Senior management 

believed the collated information held by the information technology had given them better 

impressions of the probable ideas and working projects and helped them better understand each 

division’s capability or difficulty in producing potential new products for the firm. As a result of 

this knowledge and information, senior management were able to better assess the true viability 

of the ideas and projects for the firm, rather than being narrow-minded and accessing the ideas 

and projects within the perspectives of their respective division.  

 

The allocation of project team leaders and members occurred once the ideas received approval to 

proceed as working projects. Working projects then received regular re-evaluations and 

interventions from senior management. Similar procedures occurred for working projects as for 

evaluating ideas. As in the first phase, besides evaluating the same projects repeatedly, senior 

management were not required to enter any responses into the information technology after they 

had each contemplated on the project briefs. Instead, senior management were to seek 
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clarifications about the projects from the project team leaders as well as indicate their support or 

refusal for the projects to continue. This allowed the team leaders to be better prepared for what 

was to come at the gate meetings and conduct any further preparations if necessary before the 

gate meetings. Each working project had its own “gates”, though for practical reasons, the gate 

meetings might assess more than one project at the same session. These gate meetings allowed 

senior management to re-evaluate the suitability of the projects to continue and provide senior 

management with recurring opportunities to intervene and/or stimulate their subordinates to 

think creatively to improve on the prospects and profitability of the projects. Observations 

showed that the technology-structured management control affected much of the 

communication and interaction dynamic among senior management at Big Fish. The information 

technology recorded the senior management’s individual inputs, but not the collective discussions 

happening at the gate meetings. The discussions were often long and at times heated. Yet, a 

harmonious and collaborative environment emerged for senior management to voice their 

concerns to their peers and explore various options and solutions for the best interest of the firm. 

 

One common debate that kept persisting in gate meetings was the financial returns from the 

commercial launch of the working projects. This topic was never verbally raised by the Finance 

Senior Manager. He did not need to. The financial numbers were projected on the wall for all to 

see. None of the senior managers dared to insist specific working projects be continued to 

commercial launch unless they could propose ways to improve on the financial numbers. Even if 

the intent of the project was to raise company profile in the marketplace, senior management 

agreed that they should not make losses from the projects but at least break even.  

 

Regardless of evaluating ideas or working projects, none of the gate meeting discussions were 

logged or summarised in any meeting minutes. The researcher did write some notes about the 

gate meeting dialogues but these notes were solely used by the researcher for research purposes. 

Only the decision outcomes were subsequently recorded in the information technology. 

Therefore, individual senior managers could have been quite liberal and spiteful in making 

comments at the gate meetings, but they did not. This might be because as an electronic 

colleague, the information technology had helped shape the norms of the social interactions in 

the gate meetings. Furthermore, project team leaders were always there at the gate meetings, and 

some project team members were occasionally there. Thus, technology surveillance had 

overflown into the social interaction space. If the information technology had not behaved as an 

electronic colleague, the social interactions at the gate meetings would have been chaotic. The 
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gate meetings could have been dominated by some individuals with personal agendas. This would 

discourage introverts from raising their concerns, allow the dominant to commercialise loss-

making working projects, and allow conversations to go off course without making the necessary 

decisions. 

 

Through the information technology, senior management were able to continuously inspect and 

monitor the NPD process and tasks undertaken. The transparency of the NPD process and tasks 

completed helped senior management intervene and influence their subordinates in carrying out 

the NPD work. There were several instances where senior management demanded the project 

team leaders locate and retrieve specific details from the information technology instantaneously 

to further explain the presented information during the gate meetings. This instantaneous access 

allowed senior management to make informed decisions without unnecessary postponements. 

The transparent information also enabled senior management to scrutinise the performance of 

their subordinates. However, this scrutiny was not limited to a single individual senior manager 

monitoring his own immediate subordinates, but it was also open to his fellow senior managers 

to understand the performances of his immediate subordinates. Likewise, subordinates with 

access to the information technology could potentially retrieve and rebut unwarranted claims and 

concerns made by the senior managers. The information technology had created an opportunity 

for open monitoring. This made individual senior managers who had always been playing the role 

of “watchers” suddenly become “targets of surveillance” not only to their peers but also to their 

subordinates (Brivot and Gendron, 2011). Interestingly, such a change in role for senior 

management did not produce a hostile decision-making atmosphere. There were no finger-

pointing, no personal attacks, no fostering of blame culture, and no accusations of pretentious or 

half-truth remarks observed in the gate meetings. Each senior manager showed a lot of 

consideration and respect to each other in their unreserved gate meeting dialogues and social 

interactions. 

 

Transparency was seen as a means to help the firm attain accountability. Senior management 

believed transparency encouraged employees to behave and exercise self-control. Even though 

they could have, senior management did not use the information technology to constantly police 

or spot check the employees. Individual employees were held accountable for their contributions 

and completion of designated tasks. As employees knew they were being watched no individuals 

avoided uploading their work onto the information technology, including those at senior 

management level. No one wanted to be named as the “bad employee” who did not complete his 
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assigned task. Nonetheless, some project team members did deliberately delay uploading their 

work. Some delay was as late as on the morning the gate meeting was scheduled to take place. 

Individuals who performed sub-standard work, or were uncooperative, were reported by the 

project team leaders at the gate meetings. These poor performing or uncooperative employees 

were subsequently reprimanded by senior management. 

 

NPD decisions were collectively made by senior management on majority votes. No single 

individual, regardless of whether they were from senior management or project teams, was held 

accountable for the overall success or failure of NPD projects at Big Fish, but individuals were 

held accountable in contributing and completing their designated tasks, and entering them into 

the information technology. The information technology was a repository of information and 

served as a valuable form of organisational memory. The technology-structured management 

control redistributed the risk of project failures across all members of the collective group. Senior 

management knew they were being watched and their peers could swiftly search through the 

repository and scrutinise the remarks they had keyed into the information technology. However, 

none of the senior managers ever returned to pursue any remarks made by their fellow senior 

managers beyond the immediate gate meetings. The repository was also effectively a pool of 

accumulated NPD knowledge that could be located and utilised in successive NPD decision 

making, but senior management were often seen recalling and citing old ideas and projects 

without referring to the information technology. This might be because the repository only 

recorded a small16 number of ideas and projects at the time. The repository could also help 

preserve knowledge lost when key employees leave the firm (Merchant and van der Stede, 2007). 

However, as key employees were still with the firm at the time of the research period and data 

collection, the researcher was not able to confirm this assumption. 

 

With the implemented technology-structured management control, the task of making NPD 

decisions was no longer restricted to a few individuals but delegated to an entire team of senior 

management. Democratisation began when each senior manager was given a deciding vote and 

decisions were collectively made by this group of senior management. Each senior manager was 

allocated an equal opportunity to participate and contribute towards the ultimate collective NPD 

decisions. The democratisation of the NPD process was also extended to all employees. 

                                                 

 
16 Around 50-70 ideas and projects in total. 
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Employees who were not directly involved with NPD were able to participate in the NPD 

process by contributing new ideas to the firm. Their contributions were accepted for 

considerations regardless of their responsibilities, ranks and divisions. However, democratisation 

would not have materialised if the CEO had not agreed to implement an information technology 

to automate and administer management control. The weekly Book Club had somehow ignited a 

desire for more employee involvement and democratisation of the NPD process. Consequently, 

the CEO seized the opportunity and made use of the information technology. The CEO was 

previously the most influential person in the NPD decision-making process, but the 

implementation of the information technology brought a whole new NPD process in which he 

was removed from decision making and held no right to vote as a gatekeeper. This verdict 

appeared rather odd when CEOs often do not like to relinquish their power and control. 

Nonetheless, having access to the information technology allowed the CEO to quietly and 

remotely observe the NPD process and watch over all the individuals directly involved in the 

NPD process. The information technology kept him in the loop and “informed” him about the 

progress of NPD projects and what was going on. He even purposely attended some gate 

meetings at times even though he had received no invitations and notifications from anyone. 

According to his subordinates he was removed from the NPD decision-making process. As far as 

the CEO was concerned, the information technology gave him new control which he actively 

made use of to administer management control over his subordinates without any of his 

subordinates even realising it. The CEO believed he could still exercise authority where he saw 

fit, but admitted his minimal involvement was for the best. He was happy to be recognised as the 

CEO who brought in the information technology to help boost the NPD activities and 

performance. The information technology also provided a unique avenue for him to increase his 

influence by expanding the power of those around him. Such opportunities were made possible 

because the information technology provided a transparency that enabled democratisation to 

transpire, without which the CEO presumably would not have willingly given away direct control 

to his senior management. Despite that the CEO believed he still held the overarching power, the 

change in the decision-making power structure gave senior management new-found control and 

power to make decisions without the undue influence of the CEO. This was demonstrated by 

senior management continuing with their discussions and evaluations as usual without pausing 

whenever the CEO arrived unannounced at the gate meetings. Senior management acted as if the 

CEO was not there to monitor them. 
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When information technology was implemented to enact and administer management controls in 

a complex decision domain, the power structure of the decision making process was altered. For 

those senior managers who were previously excluded from the decision-making process, the 

technology-structured management control imparted them with new power. For those who were 

previously included, the technology-structured management control removed some power from 

them but also armed them with “new ability” which they had never had before. This newly 

acquired power occurred as a result of the decision-making process being made transparent and 

where information was readily visible and accessible through the repository of the information 

technology. The repository constituted a “memory” for individuals to consult later on. This 

memory also enabled individuals to be questioned and held accountable for their contributions. 

Individual senior managers did not hold absolute authoritative control, although each possessed a 

“minimalist” control. The “sovereignty” of a selective few individuals was redistributed and 

democratised to a collective group. Furthermore, senior management’s decision-making 

behaviours were transformed. They relied on the project teams to conduct the necessary 

“homework” for them to assert the decisions they had wished to make. As expected, the 

information technology turned senior management into “watchers” by providing them with 

hierarchical management controls enabling them to observe and manage their subordinates. 

However, they did not anticipate the information technology would simultaneously transform 

them into “targets of surveillance”. The information technology created lateral management 

controls that allowed their peers to scrutinise them as well as hold them accountable for the 

performances of their own subordinates. They also did not foresee their superior, the CEO, 

would make use of the information technology they had implemented to watch over them. They 

also had not predicted that their subordinates could watch them through the information 

technology.  

 

3.6 Conclusion 

Through a case study approach this paper explored how information technology can be used as a 

formal mechanism to enact and enforce automated management control and how it can influence 

the social interactions and decision-making behaviours of individuals. The focus is placed on 

senior management, the “watchers” who chose to use the information technology to control their 

subordinates. This paper describes the journey of an established firm adopting information 

technology to structure, enact, and enforce automated management controls in its NPD process. 

Even though senior management had intended to only use information technology to accomplish 

hierarchical management controls so that they could immediately intervene and influence the 
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NPD work performed by their subordinates, it had helped them learn more about the inner 

operations and issues faced by other divisions. Nonetheless, senior management found 

themselves opened to more scrutiny than they had anticipated. They were under the unexpected 

watchful eyes of their peers as well as their superior, the CEO, who was removed from the NPD 

decision process. They were also observed by their subordinates working in project teams. 

However, the open scrutiny and transparency did not lead senior management making 

pretentious claims when assessing ideas, or using destructive language when critiquing each other. 

It actually created peer pressure among them and made them more circumspect in their 

contributions. As an electronic colleague, the information technology coached senior 

management on what aspects they should consider, facilitated fair participation from each of 

them, reminded them of the financial returns or losses from the projects, spoke for those who 

would otherwise shy away from raising their concerns, and publicised to all involved what was 

being said and by whom, including information about the completion of designated tasks. Unlike 

the project teams, the senior management did not let the information technology confine their 

actions to what it prescribed but they did ask the project teams to conduct more work to support 

their intended decisions.  

 

The research can be further extended in several ways in future studies. Firstly, the results can be 

corroborated with other firms that had implemented the same commercial information 

technology to compare and contrast the influences and changes experienced by each firm. 

Secondly, future studies can look at how formality and creativity reconcile with each other in a 

structured process. This is an interesting extension because formality has been seen to be 

restricting employees’ freedom to experiment (Davila and Wouters, 2007) and as a hindrance to 

creativity for many years (Abernethy and Stoelwinder, 1991). It mitigated innovation (Rockness 

and Shields, 1984; 1988; Abernethy and Brownell, 1997) to the extent of killing creative 

inspiration (Amabile, 1998). Yet, none of these hindrances and stagnations was observed in Big 

Fish even with the continuous monitoring and intervention made possible by the information 

technology. Furthermore, the launches of several historical innovative new products revealed that 

creativity had actually flourished at Big Fish. This phenomenon could be partly attributed to how 

senior management went beyond what was prescribed by the technology-structured management 

control. They followed the essence but not to the letter.  

 

Thirdly, the case study was conducted two years after the information technology was 

implemented, a time when the information technology was just starting to settle into its 
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implementation. Therefore it would be interesting to repeat the same study several years later at 

Big Fish and examine the maturity of the NPD decision process at the firm as a result of 

prolonged use of information technology to enact and enforce management controls in NPD. 

Such a repeated study would provide valuable insights into if and how technology-structured 

management controls evolve and change over a lengthy period of time, whether they weaken or 

strengthen over time. It could also help explain when and if negative technology dominance 

emerges in a decision process with prolonged use. 

 

Fourthly, it might be difficult to substantiate if the heavy involvement of senior management (the 

CEO in particular) in the selection and use of information technology influenced the success of 

information technology to structure and administer management controls at Big Fish. Therefore, 

it would be noteworthy to examine the continuous impact and evolution of the information 

technology after the CEO and original team of senior management left the firm. Would a change 

in management style affect the ability of the information technology to enact and enforce 

management controls when new senior management takes over? If so, would the subordinates 

who had developed work habits based on the course of actions prescribed by the information 

technology resist change? Would employees’ reliance on technology have an influence on the 

future and continuous adoption of the technology-structured management controls in the firm? 

It would also be interesting to find out if the alleged central data repository feature of the 

information technology would serve as an organisational memory when key employees leave the 

firm. 
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3.7 Appendix 1: Interviews Undertaken at Big Fish 

 

Employee 
Group17 

Job Role and/or NPD Role 
Before 
Launch 

Near 
Launch18 

After 
Launch19 

Observer Chief Executive Officer (CEO)    

Senior 
Management 

Senior Manager #1 – Sales and Marketing    
Senior Manager #2 – Processing    
Senior Manager #3 – Aquaculture    
Senior Manager #4 – Finance    
Senior Manager #5 – Technical20    

NPD Unit 
NPD Technologist #1 – System Administrator    
NPD Technologist #2 – Project Team Leader    
NPD Technologist #3 – Project Team Leader    

Line 
Management 

Line Manager #1 – Domestic Sales    
Line Manager #2 – Domestic Marketing    
Line Manager #3 – Export Sales    
Line Manager #4 – Cost Accountant    

 Average Length of Interview (in minutes) 70 mins 65 mins 85 mins 
 

 

 

  

                                                 

 
17 Senior Management (also the gatekeepers) were the ones who decided and approved the ideas and progression of projects in 

the decision pipeline. They were the only individuals with decision voting rights. The System Administrator was in charge of 

capturing and filtering non-duplicated ideas for gatekeepers’ consideration. He also oversaw the assignment of project team 

leaders and members. The project team leaders were the leaders and runners who investigated and reported on the findings of the 

project development. The project team members included line managers who were consulted because of their expertise in 

respective functional units. Observers could attend the gate meetings, but they were not supposed to comment unless requested 

by the gatekeepers or project team leaders. 

18 Near launch was within 4 to 6 weeks before the historical launch date when the 3 lines of new products were introduced to the 

market. 

19 After launch was 5 months after the historical launch date when the 3 lines of new products had been introduced to the market. 

20 Although officially ranked as a Line Manager in the firm’s hierarchical structure, the Technical Manager was considered as a 

Senior Manager within the NPD decision-making process. 
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Virtually every company will be going out  
and empowering their workers with a certain set of tools,  

and the big difference in how much value is received from that  
will be how much the company steps back  

and really thinks through their business processes,  
thinking through how their business can change,  

how their project management, their customer feedback,  
their planning cycles can be quite different than they ever were before. 

 
~ Bill Gates (1955‐__) 

 

4 Article II: The Changes in Employees’ Behaviour Towards Task Completion 

 

Abstract 

This paper explores how the systemisation of management controls, structured and enacted 

through information technology, can affect the task-completion behaviour of individuals 

involved in new product development (NPD). The technology-structured management control is 

analysed using Adler and Borys’ (1996) four design principles of an enabling formal system but 

follows Jordan and Messner’s (2012) proposition that considers control as a dynamic process. 

The use of such perspectives provides valuable insights into how employees receive and make 

use of information technology that is designed and intended to persuade and monitor them in 

completing their designated NPD tasks. A case study approach was adopted to observe and 

understand this phenomenon by examining the ongoing social interactions between the receivers 

(NPD project teams) and enforcers (senior management) of the technology-structured 

management control. This study describes how information technology is used for enforcing 

management controls and how the management control is designed to ensure individuals are 

unable to avoid completing tasks in the new way through information technology. The empirical 

findings highlight how global transparency is established and enhanced throughout the NPD 

process when information technology has been purpose designed and used for enacting 

management controls. However, information technology can only assist in communicating 

relevant local knowledge across the firm if internal transparency exists and is strong. The 

empirical findings confirm Dechow and Mouritsen’s (2005) inference that noticeable impact is 

produced if management controls have been purpose designed anew to make use of the 

information technology’s capability.  

 

Keywords 

case study, coercive control, enabling control, information technology, management control, new 

product development, stage-gate process 
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4.1 Introduction  

Management controls are used for directing employee activities and influencing employee 

behaviour (Merchant and van der Stede, 2007; Malmi and Brown, 2008). They have the potential 

to guide employees in completing their designated tasks including making intelligent choices to 

deal with inevitable contingencies (Ahrens and Chapman, 2004). Management controls are often 

put in place to monitor employees and ensure they are acting in the firm’s best interest and in 

alignment with the firm’s objectives and strategies (Merchant and van der Stede, 2007). 

Information technology is a tool that is increasingly being developed and used to introduce order 

into work activities (Quattrone and Hopper, 2005) and for enacting and enforcing management 

controls (Granlund, 2011). Despite its increasing use, little is known about the use and effect of 

technology-structured management controls, particularly the managerial issues and control 

implications (Granlund and Mouritsen, 2003; Dechow, Granlund et al., 2007; Berry, Coad et al., 

2009; Granlund, 2011). Dechow and Mouritsen (2005, p.692) point out that information 

technology is envisaged to have “profound effects on and for management control” as anticipated by 

Cooper and Kaplan (1998), yet survey studies (Booth, Matovsky et al., 2000; Granlund and 

Malmi, 2002; Spathis and Constantinides, 2002) reveal “very moderate” impact when enterprise 

resource planning systems (ERP) are adopted as a control technology. These surveyed ERP 

systems replicated existing management control structures and were not “designed with change in 

mind” to fit with ERP (Dechow and Mouritsen, 2005, p.692). That is believed to be why ERP 

systems have only produced moderate impact because the benefits of enforcing management 

controls through information technology were squandered when individuals were able to avoid 

completing tasks in the ERP way.  
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The purpose of this paper is to explore how the systemisation of management controls 

structured and enforced through information technology can influence the task-completion 

behaviours of employees. This paper adopts the view that “control is a dynamic process the form and 

intensity of which may well change over time” (Jordan and Messner, 2012, p.546) where change is 

recurring whenever information technology is involved (Quattrone and Hopper, 2001). Dechow 

and Mouritsen (2005) caution that control and technology must be studied together when 

researching into control and information technology since it is this togetherness that explains the 

underlying “infrastructure”. Dechow and Mouritsen (2005) also advise that understanding and 

capturing the true effects from information technology is about seeing how control is practiced 

across the firm.  

 

To help achieve the objectives of this study, a case study approach (Silverman, 2010) was adopted 

to observe and understand the task-completion behaviour of individuals. Such an approach 

enables the researcher to observe and understand the interactions and social processes of these 

individuals in their “natural occurring” environment (Silverman, 2010). The case data is analysed 

and explained using the four design features that an enabling system should possess, namely 

repair, internal transparency, global transparency and flexibility (Adler and Borys, 1996). This 

theoretical lens is helpful in explaining how enabling formalisations are realised in practice and is 

attracting much interest in recent years in the management control literature since its first 

application to management control (Ahrens and Chapman, 2004), which is why it is adopted for 

this study. The framework has been applied to studies that examine the use of management 

controls to manage and coordinate NPD (see Jørgensen and Messner, 2009) and supply chain 

(see Free, 2007; Neu, Rahaman et al., 2014). Nonetheless, Adler and Borys’ (1996) framework 

treats management control as a static process where “design features” are strictly regarded as 

originally intended (Jordan and Messner, 2012), such as system features in an information 

technology (Dowling and Leech, 2014). This study adopts the view that management control is a 

dynamic process that changes in form and intensity over time (Jordan and Messner, 2012). This 

means the analysis and explanations of the “design features” are not only restricted to the 

intended outcomes for which the management controls are designed, but are expanded to include 

the unintended outcomes as a result of how management controls are received and used by those 

individuals affected. This view allows for the dynamic interactions and continuous changes in 

how individuals use information technology to be captured. This view is consistent with 

Quattrone and Hopper’s (2001) view that control should be treated as a dynamic process. The 
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study was conducted within a new product development (NPD) setting and examined the social-

interactions between the enforcers (senior management) and receivers (NPD project teams) of 

the technology-structured management control.  

 

There are two particular management controls, namely project management and Stage-Gate 

Product Innovation Process (hereafter referred to as the Stage-Gate Process), that are commonly 

used in NPD practice to “create the needed structure for managing projects, supporting coordination between 

different functional groups (Brown and Eisenhardt, 1995), and reducing uncertainty and error” (Schultz, 

Salomo et al., 2013, p.1). Although independent, these two controls are often employed together 

(Cooper, 2008) even though “they have different aims and are carried out at different hierarchical levels” 

(Schultz, Salomo et al., 2013, p.4). There is still much to learn and understand about the use and 

effects of these management controls in NPD and the broad implications these management 

controls have for both NPD (Bonner, Ruekert et al., 2002; Christiansen and Varnes, 2009; 

Schultz, Salomo et al., 2013) and management control literatures (Davila, 2000; Davila, Foster et 

al., 2009; Jørgensen and Messner, 2009; 2010). 

 

Jørgensen and Messner (2009) show how these two commonly used management controls were 

practiced in an enabling manner to manage and coordinate NPD projects and activities in a case 

study. However, they noticed much of the internal and global transparencies at their research site 

were “mainly established at the gates” (Jørgensen and Messner, 2009, p. 111) and were generated 

organically through the lateral coordination efforts of the project managers and the informal 

information shared among the project team, rather than through the formal management 

controls instigated by the senior management. The formal management controls were paper-

based processes and did not come with any built-in avenue or functionality that facilitated 

transparency outside of the local processes. That was why project managers were unable to rely 

on the formal management controls and had to seek ways to informally collect and share 

information with their team members. This is where information technology could add value and 

replace the inefficient paper-based processes with automated processes that collate and 

communicate task findings and progress for all those involved in NPD, including senior 

management (Sopheon, 2010a). Information technology is increasingly being developed and used 

by firms to better manage their NPD process (Barczak, Sultan et al., 2007). Yet, little is known 

about its use and effectiveness in managing the NPD process (Sarin, 2009; Kawakami, 

Durmuşoğlu et al., 2011). This study extends existing research by examining how these two 
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commonly used management controls in NPD practice can be designed and enacted through 

information technology. 

 

Different firms tend to enforce formal rules on NPD differently; some firms enforce them 

rigorously while others enforce them casually (Christiansen and Varnes, 2009). Individuals also 

hold very different perceptions and interpretations about the same formal control mechanism 

that influences them in completing the NPD tasks. The difference in opinions lies not only 

between the enforcers (superiors) and receivers (subordinates) of management controls 

(Felekoglu and Moultrie, 2014), but also among the receivers. Research reveals different 

perceptions and interpretations between the functional managers and project managers within the 

same NPD project team (Christiansen and Varnes, 2009). Unlike many existing studies that focus 

on the narrow responses and perspectives of either the superiors or the subordinates (Felekoglu 

and Moultrie, 2014), this study examines the interaction between the superiors and the 

subordinates using the technology-structured management control to complete their designated 

NPD tasks. This study also compares and contrasts the perceptions and interpretations of the 

NPD technologists (who were the project team leaders and project managers) and middle 

management (who were the functional managers).  

 

Information technology plays an important role in capturing and evaluating accounting 

information (Bhimani, 2003) particularly when decisions are made using the captured data in the 

information technology (Dowling, 2009). The issues and insights into how individuals respond to 

and make appropriate use of information technology that is designed to control them in a 

manner consistent with how their firms have intended are also applicable in other contexts 

outside of NPD. One recent survey study endeavours to explore the factors that influence how 

auditors make appropriate use of information technology in a manner that is consistent with how 

their audit firms have intended (Dowling, 2009). This study reveals “attitude, perceived normative 

pressure, and self-efficacy predict an auditor’s intention to use an audit support system appropriately” but these 

factors differ across the team hierarchy, thus accentuating managers’ roles in relaying a firm’s 

consensus to the audit team (Dowling, 2009, p.796). The study also established that the way in 

which employees make appropriate use of information technology can be predicted through the 

firm’s intention, how restrictive the information technology is and how effective the overall 

process is. However, Dowling (2009) acknowledges that for confidentiality reasons the analyses 

are not separated by individual firms and that there may be possible bias in the study since the 
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responses are not observed but are self-reported. This provides research opportunities to 

understand and analyse appropriate use of information technology within individual firms. 

 

The purpose of this paper is to investigate how appropriate use of information technology 

designed for management controls can influence the NPD task-completion behaviour of 

individuals. The investigation was carried out by examining the ongoing interactions between the 

employees and their senior management using the four design principles of an enabling 

management control system (Adler and Borys, 1996; Ahrens and Chapman, 2004). The ongoing 

interactions provide valuable insights into how individuals receive and use the information 

technology that is designed to influence and monitor them. The case study findings reveal that 

information technology helps establish transparency throughout the NPD process and enhances 

global transparency. Nonetheless, global transparency can only be enhanced if internal 

transparency exists and is strong. The case study findings also reveal that repair and flexibility are 

two underpinning design principles in designing an information technology that individuals can 

make use of flexibly and be supported to resolve any uncertainties, contingencies or breakdowns. 

For example, if individuals did not feel they could make the necessary self-repair, gate meetings 

would serve as formal opportunities for them to seek management intervention.  

 

The results from this study confirms Dechow and Mouritsen’s (2005) inference that noticeable 

impact is produced if management controls have been purpose designed anew to make use of the 

information technology’s capability. This finding substantiates the need to redesign management 

controls with change in mind that prevents individuals from completing tasks in the old way and 

prevents them from avoiding making use of the information technology. This finding also 

strengthens Dechow and Mouritsen’s (2005) observation that ERP systems produce moderate 

impact if firms simply replicate existing management control structures to fit with the 

information technology. 

 

The existing literature on enabling control is further extended in this paper by examining how 

information technology can be designed and implemented to establish order into work activities 

for management controls within the NPD context. The existing literature on control technology 

is also extended by raising understanding of the effects of having management controls that are 

purpose designed to make use of the information technology’s capability. This paper contributes 

by detailing how enabling control evolves and functions through information technology in NPD 

practice and how receivers of management controls respond and use the very information 
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technology that is designed to influence and monitor them. The case study provides valuable 

insights for practitioners on how to design and implement information technology for 

management control purposes. It also offers suggestions to practitioners on how best to train and 

prepare their employees to use the information technology for completing tasks in a manner that 

is consistent with their firms’ intentions.  

 

This paper is organised in four sections. This section has introduced the topic and existing 

literature. The second section describes the research design and methods used in conducting and 

analysing the study. The third section explains the Adler and Borys’ (1996) formalisation 

framework while analysing and discussing the case study findings in relation to the four enabling 

design principles. The last section summarises the case study findings and concludes with 

suggestions for future research.  

 

4.2 Research Design and Methods 

An in-depth case study (Silverman, 2010) was carried out at a food company to understand how 

different individuals made use of a commercial information technology to complete their 

designated tasks. This information technology comes embedded with the widely used NPD 

process called the Stage-Gate Process (Griffin, 1997) and functions as a formal management 

control mechanism to help senior management manage the NPD process and the project team 

leaders coordinate the tasks. 

 

4.2.1 Research Site Selection 

Big Fish1 employs more than 400 employees, and produces 7,300 tonnes of fish and $100 million 

of turnover annually. It is considered a medium size firm in New Zealand. Big Fish was chosen 

for this study because it used commercial software extensively to manage and coordinate its NPD 

processes and tasks. Such extensive usage matched the research purpose in this study.  

 

                                                 

 
1 No names are mentioned throughout this paper to protect the privacy of those entities and individuals involved. Big Fish is a 
fictional company name used throughout for ease of referring to the firm. 
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4.2.2 Data Sources 

Data were collected over a 21 month period between 2009 and 2010 using multiple methods: 

interviews, observations, and stored data from the information technology. The remainder of this 

sub-section details the data sources and each of the data collection methods used.  

 

20 interviews totalling over 20 hours were conducted with 13 individuals over the data collection 

period. Since this paper focuses on how individuals make appropriate use of the information 

technology to complete their NPD tasks, only the perspectives of those individuals who were 

directly involved in making NPD decisions (five individuals), and engaged in carrying out NPD 

activities (seven individuals) over the data collection period are included in the analysis and 

discussion. Even though the Chief Executive Officer (CEO) was interviewed, his perspective was 

disregarded in the analysis of this article because he was neither directly involved in making NPD 

decisions, nor engaged in carrying out NPD activities. A semi-structured interview approach was 

adopted. All interviews were audio recorded and subsequently transcribed.  

 

Eight observations totalling 10 hours were carried out over the initial seven months of the 20 

month period. These observations were carried out by the same researcher who interviewed the 

13 individuals. These observations occurred during passive participation at various meetings. 

Gates are specialised meetings where NPD considerations and decisions are made and where 

most observations were conducted. These meetings are held at specific times within the NPD 

process. Senior management at Big Fish maintained that these gate meetings were held in 

accordance with the Stage-Gate Product Innovation Process. The researcher noticed a laminated 

meeting manual which consisted of meeting rules and protocols that all members of the senior 

management had agreed upon and signed. Stages are investigation and development activities 

conducted by the project teams throughout the NPD process, and include functional team 

meetings. The more complicated the innovation, the more “stages” and “gates” there are for the 

project. Radical innovation is considered as the most complex innovation consisting of the full 

six “stages”2 and five “gates”, as depicted in Figure 4-1.  

 

                                                 

 
2 The full six stages comprise of the stages from discovery (at the start) to launch. The post launch review (at the end) is an 
optional stage that should be completed to evaluate the lessons learnt from the launch. 
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Figure 4-1: The Stage-Gate Product Innovation Process as Embedded in the Information 
Technology 

 

In this study, five gate meetings3 and three functional team meetings4 were observed. None of the 

meetings were recorded because of the sensitive discussions on potential products that could 

eventuate in the market. The researcher observed the speakers and attendees in the gate meetings 

and took notes of the remarks, responses and mannerisms of the individuals. These observations 

presented valuable insights into the contextual settings of NPD at the firm, and were used to 

cultivate and develop dialogues with the interviewees, as well as verify their responses.  

 

Six NPD projects and 21 newly submitted ideas were considered and discussed at the five gate 

meetings during the observed period. Three of these NPD projects were commercially launched 

at the end of the observed period5. Among these NPD projects, Project Z was considered the 

most radical6 new product ever released by the firm. This project was discussed in all three 

functional team meetings observed7; the other two projects were only discussed in the last 

functional team meeting.  

 

NPD activities were reduced significantly after the launches of these three NPD projects because 

senior management wanted to ensure all efforts were put into the product launches, continuous 

production, and sales beyond the unveiling period. That was why there were no gate meetings 

held in the seven months following the product launches. 

 

                                                 

 
3 Totalling seven hours where average length of the gate meeting was 84 minutes. 
4 Totalling three hours where average length of the functional team meeting was 60 minutes. 
5 All three NPD projects were commercially launched together in the seventh month after data collection began.  
6 Radical innovation occurs when the new products are made and delivered in ways where no prior knowledge existed at the firm 
in both technology and business models.  
7 All three functional team meetings were held within the final month leading to the product launches. 

Start or 
End 

Stages
Gates

Interim 
Stages
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Besides interview and observation data, the researcher was also provided with documents of what 

was presented and used for discussions at the gate meetings. These documents were generated 

from collated data stored in the information technology.  

 

4.2.3 Data Analysis 

The interview transcripts were coded in NVivo to facilitate easy access and retrieval of data. 

Coding was carried out in two stages. The initial coding organised the interview transcripts into 

common discussion topics. The subsequent coding classified the interview data according to the 

four design principles proposed by Adler and Borys (1996). The data was analysed through a 

process of iterating between literature reflection and data coding. The case study was written in 

reflection of how individuals made use of, or avoided making use of, the technology-structured 

management control to complete their NPD tasks. Such usage could change in its form and 

intensity over time as a result of ongoing interactions among different individuals involved in the 

NPD process (Jordan and Messner, 2012).  

 

4.3 Theory, Analysis and Discussion 

This paper uses Adler and Borys’ (1996) task formalisation framework to structure and analyse 

how the receivers (subordinates) of management controls at Big Fish perceived and reacted to the 

technology-structured management controls implemented by that their enforcers (superiors). 

This framework provides a useful theoretical lens for understanding how management controls 

are designed and enacted in practice (Ahrens and Chapman, 2004). The framework consists of 

four design principles, namely repair, flexibility, internal transparency and global transparency. 

These four design features are used to analyse whether the management control is enacting in an 

enabling or coercive manner (Free, 2007). The ways in which management controls are designed, 

implemented and organised would determine whether they are enabling or coercive (Free, 2007; 

Chapman and Kihn, 2009; Jørgensen and Messner, 2009; Jordan and Messner, 2012). An 

enabling system guides “committed employees” to complete tasks in an efficient and flexible manner 

(Adler and Borys, 1996, p.83) and make intelligent choices when faced with unforeseen events 

(Ahrens and Chapman, 2004). A coercive system dictates how employees should complete their 

tasks and prevents them from making any intelligent choices (Ahrens and Chapman, 2004). It is 

“a foolproof system” (Ahrens and Chapman, 2004, p.279) that forces “recalcitrant or irresponsible” 

employees to comply (Adler and Borys, 1996, p.62).  
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Nonetheless, Adler and Borys’ (1996) framework treats management control as a static process 

where the “design features” are strictly to do with system design (Jordan and Messner, 2012). 

This paper follows Jordan and Messner’s (2012) proposal and treats management controls “as the 

outcome of an on-going interaction between different actors involved, i.e. top management and operational managers. 

As such, control is a dynamic process the form and intensity of which may well change over time” (Jordan and 

Messner, 2012, p.546). 

 

This paper analyses the case study data following Adler and Borys’ (1996) four design principles. 

This section is organised according to these four design principles in four sub-sections and in the 

order of repair, flexibility, internal transparency and global transparency. 

 

4.3.1 Repair 

“The premise underlying repair is that events and tasks are not entirely programmable. The difference between 

enabling and coercive repair is how the system supports actors to resolve uncertainties, contingencies or breakdowns” 

(Dowling and Leech, 2014, p. 15). Employees have the autonomy to develop solutions and/or 

make necessary changes to prescribed rules and procedures to help them complete their 

designated tasks. However, there may be circumstances where they are unable to resolve the 

uncertainties, contingencies or breakdowns by their own repair efforts and are therefore in need 

of intervention from the enforcers of the management controls, the senior management 

(Jørgensen and Messner, 2009). An enabling system gives employees the permission to use their 

own intellectual judgements to prevent the uncertainties, contingencies or breakdowns from 

transpiring. They can also seek intervention and guidance from senior management on which 

direction they should pursue. A coercive system prescribes employees with strict rules and 

procedures to follow without any room to alter them. Under a coercive system, employees have 

no say and no choice except follow set rules and procedures to complete their designated tasks. 

 

In this study, management control was structured and enacted through information technology. 

The information technology was used for managing NPD projects and coordinating the different 

individuals involved in the NPD process. Like many firms in the food industry, many of Big 

Fish’s new products were slight variations or adjustments to their existing products, such as 

changing the packaging size, volume or flavour. This type of innovation is classified as 

incremental innovation. However, the default project model that came with the information 

technology senior management chose to use was designed for radical innovation. Senior 

management initially had a sense that they should adhere closely to the prescribed Stage-Gate 
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Process. Besides, the NPD technologists were also fearful that if they hadn’t followed the full 

classic project model they might fail to conduct some important investigation activities.  

 

“… We put everything into [the default] classic [project model] to begin with, because […] Cooper 

said well this is what you do and we didn't know where our baseline was [at the time …] as we 

went through some of those early projects we learnt that […] perhaps we don't need all these stages 

for most of what we do”. (Senior Manager #5) 

 

Nevertheless, as time progressed, both NPD technologists and senior management became 

familiar and confident with the Stage-Gate Process and the information technology. More project 

models were added to accommodate the varying levels of innovations to suit the needs of the 

firm. Figure 4-2 presents a pictorial depiction of the different project models subsequently 

designed and used at Big Fish soon after the implementation of the information technology.  

 

“At the start I guess we were frightened to take out too much information in case we were missing 

different things. But as we've gone through and got the confidence of […] taking out all the stuff that 

we don't' need”. (NPD Technologist #1) 

Full Classic Stage-Gate Model – designed for Radical Innovations 

 
 
Fast-Track Stage-Gate Model – designed for Semi-Radical Innovations 

 
 
Super Fast-Track Stage-Gate Model – designed for Incremental Innovations of more changes 

 
 
Express Stage-Gate Model – designed for Incremental Innovations of trivial changes 

Figure 4-2: The Various Project Models at Big Fish 
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Individuals at Big Fish did not need to be concerned that a project was set up with an unsuitable 

project model. As project team leaders, NPD technologists were given permission to change the 

model type whenever a project became more complicated than first anticipated. This was an 

important self-repair function for the NPD technologists so that they could ensure proper and 

more fitting investigation and development work was carried out on the projects. However, there 

is much uncertainty associated with each NPD project, as witnessed in one of the working 

projects, Project Z, and reflected by the team leader for that project.  

 

“… you do not know what a project’s going to be like until you get started. The easiest project can 

turn out to be an absolute nightmare”. (NPD Technologist #3) 

 

When the scope for Project Z unexpectedly became bigger than first anticipated, the team leader 

elevated the model type directly in the information technology. Senior management were notified 

of the change in model type in the subsequent gate meeting for Project Z. They were never 

consulted nor were they concerned with the change. If senior management had to be consulted 

for approval on such a change, the project would have to be put on hold unnecessarily until the 

next gate meeting could be scheduled to take place. The NPD system administrator explained 

arranging meeting times with a full panel of senior management had not been an easy task.  

 

There had been occasions when project teams became baffled by the uncertainties, contingencies 

or breakdowns. They desired interventions from senior management about which direction they 

should pursue so that they could proceed and resolve the uncertainties, contingencies or 

breakdowns. This occurred in both Project Z and Project X.  

 

“The thing about [the information technology] is that […] the hard decisions are made based on the 

best information [we] have at the time. And it’s up to us [NPD technologists] to give that best 

information to them [the senior management]. And if I gave them information that was grossly 

wrong or deliberately altered, then my head’s on the chopping block, but [I] have to be foolish to do 

that [… senior management] are the decision-makers, [I] give them the facts and the figures, they 

make the call”. (NPD Technologist #3) 

 

On one occasion, the project team leader for Project Z was uncertain how he should proceed 

with the project. He had encountered numerous technical complications while trying to achieve 
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consistent portion size and extended shelf-life across the sample parcels. One resolution required 

purchasing additional fixtures for the machinery. Further capital expenditure was therefore 

necessary for the project team leader to proceed and complete the NPD tasks. These 

complications and the need for further capital expenditure were reported to senior management. 

Senior management requested his opinion and debated among themselves immediately at the gate 

meeting. They agreed to inject further capital expenditure into Project Z without delay. This 

intervening decision enabled the project team leader to continue completing his NPD tasks.  

 

“… yeah they ask [me] what [I] think. An example […] is the 45 degree angle [cut]. It’s never 

been programmed before [on] that machine to get accurate enough. And they asked me if I thought I 

could do it. And I was confident I could do it and I said yes, so they said proceed”. (NPD 

Technologist #3) 

 

In Project X, the project team leader explained there had since been changes to the financial 

calculations previously relayed to the senior management. These changes were caused by the 

lateness of sales information provided by middle management. When this was communicated, all 

members of senior management who were in the meeting room turned their heads and looked at 

the senior manager concerned. Their body language showed their dismay at the lateness of 

information supplied by the staff member of this senior manager. Even though no words were 

said, they had intervened in the situation and demanded that the respective senior manager took 

action. The immediate response of that senior manager “I will have a word with my staff” confirmed 

the pressure he received from his peers.  

 

As project team leaders the technology-structured management controls supported the NPD 

technologists in resolving uncertainties, contingencies or breakdowns encountered in both 

Project Z and Project X. Through their own self-repair efforts the NPD technologists were able 

to change model type efforts. They also sought out repair efforts through the intervention and 

guidance of senior management. This enabled them to continue completing the NPD tasks that 

were assigned to them. However, middle management as project team members did not feel they 

could make any self-repair or seek intervention that enabled them to continue completing their 

tasks. They felt senior management were particularly critical with them and gave them specific 

instructions on how they should complete their tasks, rather than empowering them with repair 

efforts to resolve the matter. Their training and background in sales and marketing might have 

contributed to their interpretation that rules and procedures were to be strictly enforced.  
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Repair is about enabling individuals to have the autonomy to develop solutions and/or make 

necessary changes to the specifications of the management control systems to resolve matters on 

hand. The ability to deal with unexpected matters is not restricted to individuals carrying out self-

repair, but is extended to providing them with the formal opportunities to seek management 

guidance or intervention.  

 

4.3.2 Flexibility 

Flexibility is largely about the rigidity of a “bureaucratic” system rather than the specifications of 

the system with which repair is concerned. Flexibility “refers to the organizational members’ discretion 

over the use of control systems” (Ahrens and Chapman, 2004, p.277), and 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” 

(Jørgensen and Messner, 2009, p. 103). An enabling system provides employees with the freedom 

to decide how strictly they are to follow the rules and procedures, including “to the extent that they 

can even turn them off” (Ahrens and Chapman, 2004, p.277). A coercive system disallows employees 

to deviate from the rules and procedures.  

 

Senior management were adamant about giving employees the necessary flexibility to complete 

their designated NPD tasks. They did not want employees to become system bound when 

circumstance required them to be creative. They wanted rules to be guidance for their employees 

when completing the designated NPD tasks.  

 

“… one of the dangers of a system such as this [process-embedded information technology] is that you 

become system bound. And fortunately [there’s] people like me [in the senior management team…] 

and [within] the sales and marketing team [… who] are front-facing [the] customers and we don’t 

allow [the] systems to bind us.[…] You can’t stand there in front of a customer and deny what they 

want because your system won’t allow it […] You’ll lose that business to your competitor…” 

(Senior Manager #1) 

 

Middle management did initially feel they were obliged to abide by the rules, but they soon 

realised they were allowed to leave out any working files that were not applicable to the projects.  
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“… I think the system in its own right is okay at the moment … It also gives us the flexibility so 

that if we don’t believe it’s relevant, we don’t fill in the forms [… except] to say that it’s not 

applicable”. (Middle Manager #2) 

 

However, middle management were still following the rules and procedures specified by the 

information technology to the letter, rather than its essence. For example, they should have 

recognised the sales orders placed for Project X were far from their initial prediction and 

estimate. Instead of seeking resolution and negotiating with the project team or supermarket 

chain, they simply reported the sales breakdown as requested without making any mention or 

recommendation on how the firm could improve on the sales.  

 

Conversely, NPD technologists realised that they might need to diverge slightly from the rules 

and procedures to resolve some barriers. Project Y was a good illustration about how they took 

initiative and produced prototype samples to show the senior management the packaged product. 

Project Y was a simple idea that combined numerous existing food products together on a pre-

packaged platter. The majority of senior management believed the project to be a simple yet 

lucrative idea of providing samples of their existing food items. The idea advanced to a working 

project despite one senior manager who strongly opposed this idea citing it was technically 

impossible to package differently treated food products from two isolated production plants into 

the same parcel. This was something that had never been attempted at the firm or locally in the 

wider market. 

 

“I thought [Project Y] was a […] really good idea but we had one gatekeeper particularly against it 

just because of the process of getting cold-smoke into a hot-smoke packing room. And because of his 

negativity [the middle manager under him] was also negative about it.” (NPD Technologist #2) 

 

The project team leader knew senior management wanted the food handling and safety issues 

resolved. The team leader proceeded to experiment and produce prototype samples ahead of the 

prescribed schedule within the Stage-Gate Process in an attempt to persuade the senior 

management.  

 

“[We had to show] them what it would look like on a platter and doing the costings and proving 

that it wasn’t actually going to be that difficult … [That senior manager] didn’t want to go through 

with it because he thought the costs were too high and the process of getting cold-smoke [products] to 
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hot-smoke [production plant] was too difficult. The rest of [senior management] loved it so they 

actually put that on hold until I re-costed it…” (NPD Technologist #2) 

 

Senior management were delighted to see the packaged platter presented at one of the gate 

meetings. They were particularly impressed that the team leader understood the purpose of this 

prototyping exercise and kept the prototyping cost low. The purpose of the prototyping exercise 

was demonstrating the samples to internal audience rather than key customers. The samples were 

unrefined products, which helped to keep costs low. The exercise was a success. The senior 

manager who was opposed to the idea was persuaded and agreed to Project Y proceeding in the 

later gate meeting. Project Y had a successful commercial launch and remained on the 

supermarket shelves with little competition even after five years. 

 

“… even though the structure of Stage Gate is such that you should be doing certain things in 

certain stages and not getting ahead [of] yourself by producing samples at say the [earlier] scoping 

stage. I guess rules are meant to be broken or bent and depending on the opportunity and whether it’s 

something that’s going to enhance a project or not […] you should really take it. It’s just instinct 

really [to break the rules and produce samples ahead of the specified time]”. (NPD Technologist 

#2) 

 

Prototyping is an approach useful for proof-of-concept. It is often used in NPD to address and 

manage market uncertainty to convince customers to place orders for the upcoming market 

launch (Davila, 2000). Nonetheless, the project teams at Big Fish used prototyping early on the in 

the NPD process in order to convince and rally support from senior management for projects 

they were affiliated with.  

 

Flexibility is about enabling individuals to have the discretionary power to decide when to adopt, 

or adhere to, the management control systems, and when not to. It is also about encouraging 

employees not to be overly system bound in adhering to the rules and procedures stated in the 

management controls but to be creative when circumstances warrant. The use of prototyping at 

Big Fish is a good illustration of how employees at Big Fish had the discretionary power to adopt 

prototyping outside of the predetermined process and for a different purpose. 
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4.3.3 Internal Transparency 

Internal transparency, also known as local transparency, is about “an understanding and mastery of 

local processes” (Free, 2007, p.923). Local processes may be defined as business units (Chapman 

and Kihn, 2009), groups of individuals or working projects (Dowling and Leech, 2014). An 

enabling system enables individuals to develop a better understanding of their local processes that 

leads to internal transparency; while a coercive system discourages individuals to develop an 

understanding of their local processes and thus inhibits internal transparency (Ahrens and 

Chapman, 2004). 

 

In this study, business units were classified as the local processes, as individuals from respective 

business units were selectively chosen to partake at each level according to their working 

knowledge. The enforcer level consisted of a team of gatekeepers representing senior managers 

from each business unit. The receiver level consisted of project team members representing 

middle managers from each business unit’s sub-units, such as specific factories, or areas of 

responsibility. Individuals usually had good working knowledge about their respective business 

units and the existing products produced. However, they needed to reflect and apply their 

existing knowledge to ideas and working projects that had not been commercialised and enter 

their opinions according to what the information technology asked them. An enabling system 

would facilitate the discovery of foreseeable pitfalls by providing individuals with suggestions 

about what local aspects they could methodically contemplate for the ideas and projects. A 

coercive system would order individuals to respond according to a predetermined list of known 

pitfalls without any room to think beyond what was asked. Middle management certainly felt the 

information technology had brought them more work, but admitted the meticulous process had 

driven them to ruminate and produce information that was more extensive and dependable.  

 

“… there’s definitely more work involved; but with the more work there also comes more information 

to […] get it right. So they’re actually doing more work before launching the product to actually 

validate that this is […] going to be successful ... And I think it has helped, we’ve definitely ended 

up with more, more rigorous processes around getting the products costed”. (Middle Manager #4) 

 

NPD technologists believed it was vital to conduct more background work for the approved 

ideas earlier in the NPD process so that recognisable barriers could be discovered and conveyed. 

These barriers could significantly affect the financial viability and/or technical feasibility of 

converting working projects into reality. They truly believed the information technology had 
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given them the necessary directions with which to complete their designated NPD tasks, 

including leading their project teams.  

 

“What we've tried to do is try and bring out any issues or […] roadblocks […] earlier on in the 

process really… [because otherwise] when it’s actually going to happen they […] raise all kinds of 

roadblocks or issues … but [the information technology] forces [them] to deal with those at the start 

so you can […] get over them before you get there really”. (NPD Technologist #1) 

 

“[The information technology] sets out [a] platform and says at this stage [what] work you need to do […] 

So I know exactly what I have to do. … It gives you confidence to know that you've done what you need to 

do, [and] that […] everything’s been covered. So it gives you that peace of mind […] that nothing gets 

forgotten”. (NPD Technologist #3) 

 

“[The information technology] places huge structure around projects which I think is important … and it 

makes [us] accountable for certain things that have to be done within that stage.” (NPD Technologist 

#2) 

 

Like many firms, Big Fish had limited NPD resources to invest in. They could only select some 

ideas to proceed as working projects for further investigations and thereafter for commercial 

launches. It would also have been unwise to continue investing in projects that were assessed to 

be loss-making unless there were compelling reasons to do so. The information technology 

provided the individuals with a systematic approach to find and convey foreseeable difficulties 

within their respective business units if the working projects were commercialised. Big Fish 

endured many launch failures in the past that the NPD technologists and senior management 

believed could have been avoided if they had had more complete information about their local 

processes. The technology-structured management control provided them with a methodological 

approach to consider as many local aspects as possible so that a more complete picture of 

production or launch outcome could be constructed based on the capabilities they had at that 

time.  

 

“I think it was because we’ve put these processes in place, that we’ve got better performance, better 

profitability. … [it helps] make sure [we’ve] got the supply of raw materials right and [our] 

packaging is audited properly so [we] don’t have packaging failures… make sure [our] training is 

done properly […] all these things we do now we’ve learned to do. […] we’ve learned to design all 
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these things into the new product whereas previously we didn’t bother. … Yeah, it [has] disciplined 

[us and our employees] into better design practices”. (Senior Manager #1) 

 

Internal transparency is about enabling individuals to recognise issues within their local process 

and to communicate on these identified issues. The knowledge of local processes is a requirement 

in communicating knowledge across the firm and in achieving global transparency.  

 

4.3.4 Global Transparency 

Global transparency is about “visibility of the overall context in which organizational members perform their 

specific duties” (Free, 2007, p.923). It occurs when employees “understand the up- and downstream 

implications of their work” (Jørgensen and Messner, 2009, p. 101). It is about communication across 

the firm, whether across different local processes or hierarchical levels. Research shows that 

employees often focus too much on the detailed operations of their local processes without 

understanding or realising how their “local processes fit into the organisation as a whole” (Ahrens and 

Chapman, 2004, p. 277). In NPD, it helps when employees are informed of the firm’s business 

strategies relating to product development so that they can better assist the firm in creating and 

developing working projects that are aligned with the firm’s strategic plans at the time. An 

enabling system would therefore facilitate better communication of the firm’s business strategies 

and local processes across the firm. This would help employees gain a more profound 

understanding of what the firm was trying to accomplish as well as to ascertain how their work 

contributed to the overall wellbeing of the firm. A coercive system would impede that 

communication and preclude employees from learning of the firm’s business strategies as well as 

from appreciating the implications of their work at the firm.  

 

Ever since the implementation of the information technology, individuals were unable to escape 

responsibilities once they had been assigned to complete specific NPD tasks. This was because 

their names were listed against each assigned tasks, enabling their peers and superiors to closely 

scrutinise their completion progress and submitted work. Many of these assigned tasks fostered 

internal transparency as these tasks were about identifying the potential issues and pitfalls of 

working projects in the local processes. Once identified, individuals would enter these potential 

issues and pitfalls into the information technology so that the information could be 

communicated.  
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 “[NPD is] not just about the idea, it’s about the communication through the business, dotting the 

i’s, crossing the t’s. Making sure that all the systems work when you come to launch, and that you've 

checked all the things, like your wastage, yields, cost, all that sort of thing is covered off”. (Senior 

Manager #5) 

 

The lack of communication across different local processes in the past has been a major 

contributing factor in making many unsuitable NPD decisions and in launch failures. Global 

transparency effectively operated in conjunction with, as well as enhanced, internal transparency 

in NPD. The information technology exposed how uncooperative middle management were in 

providing and sharing the necessary information about their local processes, particularly to senior 

management, who had been unaware of this. The involvement of information technology meant 

that middle management were required to share key information about their respective local 

processes, which they previously could keep to themselves. Their uncooperative behaviour 

demonstrated their reluctance in adopting the information technology and completing their 

designated tasks.   

 

“We know that for example the sales guys are often pretty slack at doing their bit of the project. I 

don’t think we would have known that without a system. … [The NPD technologists] have been 

[complaining] saying they’ve been waiting and waiting and waiting for [one of the middle managers] 

to provide his one little bit of information. And we get it in the morning of the gate meeting for 

goodness sake. And then we have to change things in a big rush. It’s his fault that we’ve had to 

delay the gate meetings, because he just hasn’t done it”. (Senior Manager #3) 

 

Gate meetings facilitated much global transparency. Even senior management learnt more about 

other local processes for which they were not responsible. Such knowledge helped individuals 

understand the capabilities and limitations of their firm beyond their own local process. The 

perceptions individuals held could change radically if they had been informed of the potential 

difficulties or pitfalls in producing specific working projects. That was why the lack of 

communication would contribute to unsuitable decisions being made.  

 

“Yeah, I think that [the idea mentioned in this morning’s meeting was great and] might fly [when I 

was reading and scoring the idea before today’s meeting. But the Processing Senior Manager’s] 

comments about technical feasibility were interesting – ‘actually we don’t have any equipment to 

make that’. It changes my view a lot.” (Senior Manager #3) 
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Gate meetings also allowed project teams to see and hear the many discussions and debates 

among senior management. This allowed project teams to learn by osmosis what elements senior 

management were looking for in the NPD ideas and working projects and what strategic plans 

the firm was trying to pursue and accomplish through them. Team leaders were usually at these 

meetings whenever their assigned projects were scheduled for discussions at the gate meetings. 

They learnt from the meetings and took notice of the types of queries and concerns frequently 

brought up by the senior management. Middle management who were the team members were 

not required and therefore rarely attended these meetings unless they were asked by their 

respective senior management to attend as deputy. The reactions and support from middle 

management for the technology-structured management control differed considerably between 

those team members who had attended the gate meetings and those who had not. Those who 

never attended the meetings continued to doubt if senior management gave enough thought to 

the ideas and working projects to even recognise the potentials in these ideas and projects.  

 

“Sometimes you’ll do the project and the financials might not stack up, but for strategic reasons, it’s 

a bigger count – we really should be doing this from a political point of view”. (Middle Manager 

#1) 

Those who had attended were pleasantly surprised at how thoroughly senior management argued 

over each idea and project, including the resource implications and market priority on each of 

them. Therefore, global transparency played an important role in influencing employee 

acceptance of the technology-structured management control at Big Fish to help them complete 

their designated NPD tasks. 

 

“[… I thought the gate meetings are interesting] because each of the [senior manager] at the table 

come from quite different avenues. They attack things different ways. … [It was interesting] just 

seeing how they interrelate in terms of making those sort of decisions and testing each other [… and] 

seeing [how] everybody […] see [and debate how the new ideas] will fit, or not fit, with the whole 

business. Because I think it probably used to be more driven from one [functional] area or the other 

[…] and pushed it through, whereas [now there appears to be] a lot more interrelationships between 

the decision”. (Middle Manager #4) 

 

Transparency was established not only at the gate meetings but also throughout the NPD process 

at Big Fish for both internal transparency and global transparency. This differed from another 
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researched firm that also adopted the Stage-Gate Process but experienced transparency to be 

“mainly established at the gates” (Jørgensen and Messner, 2009, p. 111) and “produced rather organically 

through lateral coordination efforts” among project teams throughout the stages (p. 120). The 

difference was largely due to the other researched firm having adopted a paper-based Stage-Gate 

Process (Jørgensen and Messner, 2009). Big Fish adopted a Stage-Gate Process that is structured 

and enacted through information technology. This led to transparency being established 

throughout the NPD process at Big Fish, rather than established predominantly at the gate 

meetings.  

 

Since individuals were entering their completed NPD tasks into the information technology, they 

were able to login to the information technology to study more about the working projects they 

were involved with, learn of the potential issues and pitfalls found in other local processes, and 

read the remarks and outcomes that resulted from the gate meetings. Such communication 

helped individuals increase their knowledge about the capabilities and limitations of their firm 

above and beyond their own local process. Without the information technology, project teams 

would have continued to receive global transparency only through attending gate meetings. The 

information technology allowed each individual to receive the same findings and comments 

about the completed NPD tasks. Although information technology helped produce considerable 

global transparency, individuals need to make use of the information technology in order to 

receive the benefits offered by the information technology.  

 

“I need to personally work the system harder. And understand how it all fits together etc [for the 

company]. Rather than just sort of doing my bit [in feeding the marketing relevant information …] 

and [then] go to a project team [meeting and that’s it]”. (Middle Manager #2) 

 

One of the advantages of information technology in Big Fish was that even if individuals were 

presented with a summary figure, they could immediately locate how that summary figure was 

derived by examining the completed work stored in the information technology. In one particular 

gate meeting, senior management were seen to be puzzled by a low total sales figure shown on 

Project X. Since the data was stored in the information technology senior management were able 

to examine on the spot how that sales figure was derived without postponing the meeting. Senior 

management realised straightaway that the low sales figure had resulted from the lack of placed 

orders by a specific large supermarket chain. Senior management knew it was an obstacle that 

must be resolved if they wanted a successful launch. Project X was actually at its last “go to 
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launch” gate seeking final approval to continue to commercially launch in six weeks’ time. Timing 

was crucial because Project X was a seasonal product designed to welcome a particular festive 

season. Putting the project on hold in search of more information or clarification would have 

jeopardised the launch of this new food product in time for the festive season, which could have 

deferred it by a whole year. The information technology had sped up the enquiry and 

communication, allowing senior management to make an informed decision on this project 

instantly. Senior management essentially instructed the project team to extend the market 

availability of this seasonal product in order to attract this particular supermarket chain to place 

orders for the product in order to boost sales. If they had not done this, they would have 

terminated their support for Project X even though the project had progressed so far down the 

NPD process.  

 

Global transparency was not only about project teams providing the necessary insights and 

findings into the working projects for their teams and senior management, but it was also about 

senior management communicating their business visions and project concerns to those actively 

involved in NPD. Individuals could see the direction senior management were pursuing through 

the collection of ideas that were approved to progress as working projects, and which direction 

they were ignoring based on the rejected and low-ranked ideas. All ideas were logged in the 

information technology. Senior management could purposely insert why they wanted certain 

ideas to be further investigated and developed.  

 

Middle management did, however, attempt to circumvent the information technology to submit 

their new NPD ideas or customer requests for consideration. They criticised the NPD process as 

too lengthy in responding to customer needs and converting NPD ideas into reality. Their 

criticisms were often shaped from the level of global transparency and doubt they had.  

 

“…I find that [the NPD] is quite a lengthy process. And sometimes customers don’t understand 

that [… and demand] ‘I want this product now’, or […] ‘just get me [the] pricing’ … It can be 

difficult for salespeople to come to grips with, [when they] see a sales opportunity, [they] want to go 

and get it. … [They don’t] get to see the background picture, everything that’s going on about all the 

other projects … So it’s difficult to explain for them clearly … about why some projects aren’t going 

to go ahead”. (Middle Manager #3) 
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Even though middle management tried to circumvent the information technology in submitting 

new ideas, they never circumvented completing their NPD tasks and inputting them into the 

information technology. The difference in behaviour in response to these two tasks might have 

been because the information technology named each individual against each NPD task, but did 

not name those who tried to circumvent the information technology to submit NPD ideas.  

 

Global transparency is about enabling individuals to understand the upstream and downstream 

implications of their work and to obtain a big picture of the situation at the firm. It operates best 

when internal transparency exists and is strong. Information technology enables transparency to 

be established throughout the NPD process. The enhanced communication also helps employees 

gain a more profound understanding of how their work affects other employees as well as how it 

contributes to the overall wellbeing of the firm.  

 

4.4 Conclusion 

The case study findings reveal that repair and flexibility are two underpinning principles in 

designing an information technology that enables individuals to flexibly resolve uncertainties, 

contingencies or breakdowns. Individuals at Big Fish were given the autonomy to repair the 

control system by modifying the rules and specifications when needed. Even if they did not feel 

they could make the necessary self-repair, formal opportunities were scheduled into gate 

meetings for them to seek management intervention, whether for further provisions or 

permissions to proceed. The information technology prompted gate meetings to be timetabled 

throughout the NPD process. Flexibility, on the other hand, is about the leniency and rigidness 

of the technology-structured management controls. Individuals felt they were able to flexibly 

make use of the information technology to help them complete their NPD tasks. 

 

When management control is structured and enforced through information technology, it helps 

set up formal communication channels for disseminating relevant local knowledge. The 

information technology disseminated the same information to all members in the project team as 

well as senior management for review without delayed when requested. This communication of 

information through the information technology establishes global transparency formally 

throughout the NPD process. This is an important finding because global transparency has been 

known to be established mainly at the gate meetings and only organically through lateral 

coordination efforts if outside of scheduled gate meetings (Jørgensen and Messner, 2009). The 

results of this study show that information technology, as a control technology, provides 
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tremendous transparency. This result confirms Dechow and Mouritsen’s (2005) claim that 

replicating existing management control structures only produces moderate impact, but 

noticeable impact may be produced if the management control structures have been purpose 

designed anew to work with information technology. This finding also reinforces the need to 

redesign management controls that prevent individuals circumvent using the information 

technology and continue completing tasks in the old way. 

 

Ever since the use of technology-structured management control, the NPD process and progress 

are transparent and visible not only to the enforcers of management control, but also amongst 

those individuals affected by the management control. Some individuals may have 

underestimated how much visibility and transparency about the NPD process and progress the 

information technology is able to provide. The information technology placed individuals with 

allocated NPD tasks under public scrutiny by their peers and superiors as it places their names 

against the tasks designated to them. Furthermore, their progress status and completed work are 

“broadcasted” by the information technology for others to inspect. Each individual was able to 

see the implication of their work, but only if they chose to make use of the information 

technology would they receive the benefits and global transparency.  

 

Nonetheless, global transparency can only be enhanced through excellent communication 

channels across the firm if employees have a good understanding of their local processes, which 

leads to strong internal transparency. Therefore, global transparency operates best when strong 

internal transparency exists. The technology-structured management control provided individuals 

at Big Fish with a systematic approach to reflect on their local knowledge, identify foreseeable 

pitfalls on the NPD projects, and complete their designated NPD tasks.  

 

The study provides a good “compare and contrast” to another in-depth case study that adopted a 

similar theoretical lens in examining management controls in NPD (Jørgensen and Messner, 

2009). The major difference and contribution between these two management controls in NPD 

case studies is that the current study deployed management controls through information 

technology, and thus established and enhanced global transparency considerably. The 

information technology essentially gave additional controls to some individuals but removed 

some controls from other individuals as a result of having to share information previously 

privileged only to them. The loss of control may have contributed to the reluctance expressed by 
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some middle managers to share their local knowledge at Big Fish. However, they only 

procrastinated completing these tasks rather than avoiding using the information technology.  

 

This study explored the systemisation of management controls that were structured and enacted 

through information technology. It can be further enhanced and extended by repeating the same 

study at other case sites. One possibility for future research is to investigate other firms that 

adopted easy-to-use ubiquitous information technology tools and compare those findings with 

those of this study, which used a sophisticated information technology rather than a ubiquitous 

one. Such investigations enable meaningful comparisons to be carried out between firms that 

adopt easy-to-use ubiquitous information technology and those that deploy sophisticated 

information technology to structure and enact management controls. Another possibility for 

future research is to conduct similar in-depth case study investigations into firms that use the 

same commercial information technology to verify the findings from this study. The 

corroboration with other case sites helps deepen our understanding into the systemisation of 

management controls structured and enacted through information technology when different 

firms are known to use and enforce management controls differently for their NPD processes 

(Christiansen and Varnes, 2009; Jørgensen and Messner, 2009).  
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4.5 Appendix 1: Interviews Undertaken at Big Fish 

Employee 
Group 

Job Role and/or NPD Role 
Before 
Launch 

Near 
Launch8 

Soon After 
Launch9 

Far After 
Launch10

Senior 
Management 

Chief Executive Officer (CEO)     
Senior Manager #1 – Sales and Marketing     
Senior Manager #2 – Processing     
Senior Manager #3 – Aquaculture     
Senior Manager #4 – Finance     
Senior Manager #5 – Technical     

NPD Unit 
NPD Technologist #1 – NPD Administrator      
NPD Technologist #2 – Project Team Leader    
NPD Technologist #3 – Project Team Leader    

Middle 
Management 

Middle Manager #1 – Domestic Sales     
Middle Manager #2 – Domestic Marketing     
Middle Manager #3 – Export Sales    
Middle Manager #4 – Cost Accountant     

 Average Length of Interview (in minutes) 70 mins 65 mins 85 mins 45 mins 
 

 

  

                                                 

 
8 Near launch was within 4 to 6 weeks before the historical launch date when the 3 lines of new products were introduced to the 
market. 
9 Soon after launch was 5 months after the historical launch date when the 3 lines of new products had been introduced to the 
market. 
10 Far after launch was 14 months after the historical launch date. 
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An empowered organization is one in which  
individuals have the knowledge, skill, desire, and opportunity  

to personally succeed in a way that leads to collective organizational success. 
~ Stephen Covey (1932‐2012) 

 

5 Article III: The Redirecting & Reinforcing Effects of Management Controls 

 

Abstract 

The fuller use and effects of management controls in practice across hierarchical levels (Ferreira 

and Otley, 2009) as well as how management controls transform in form and intensity over time 

(Jordan and Messner, 2012) are two important research gaps that need investigation. The purpose 

of this paper is to reflect on these research gaps and explore how management controls evolve 

over time in organisations. A more dynamic set of management controls is thus proposed to 

better understand how management controls change dynamically and operate in their entirety in 

practice. A longitudinal case study approach was adopted to understand how senior management 

employed different control approaches to influence their subordinates. This study considered the 

responses and perspectives from both senior management and their subordinates to ensure both 

the intentions of the enforcers and the perceptions of the receivers of management control are 

encapsulated and reflected. The proposed “redirecting control” persuades individuals to adopt 

new ways of doing things and can be particularly effective when new management controls are 

first introduced into a firm. Further, the proposed “reinforcing control” encourages individuals 

to continue to stay on the path of new change with increased commitment. Reinforcing control 

can be particularly effective when the management control systems have been implemented for 

several years and are established at the firm. Interchanging these two control approaches allows 

senior management to persuade their subordinates to behave according to the needs and plans of 

the firm in the interim. A management control would be perceived as positive when individuals 

experienced support in attaining their work identities; if not, it would be perceived as negative. 

Hence, both redirecting and reinforcing controls can play positive and negative roles for 

individuals. Therefore, addressing how control approaches are presented to individuals may help 

improve their perceptions and attainment of work identities they understand and aspire to.  
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5.1 Introduction  

Management controls are about directing employee activities and persuading their behaviours to 

be aligned with organisational goals (Merchant and van der Stede, 2007; Malmi and Brown, 

2008). Two existing frameworks are often adopted in isolation in the accounting literature to 

describe how management controls are used, namely Simons’ (1995) levers of control and Adler 

and Borys’ (1996) enabling control framework (see Tessier and Otley, 2012). These two 

frameworks may be sufficient in explaining management controls within the original design 

features senior management have tended to employ (Jordan and Messner, 2012). However, they 

are inadequate in explaining the operation and use of controls in their entirety, as they have been 

developed for understanding how senior management manage their employees (Berry, Coad et al., 

2009) but not for lower hierarchical managers to manage themselves or their subordinates 

(Ferreira and Otley, 2009). Furthermore, both these frameworks have been adopted to describe 

the use of management controls at organisational level (see Ahrens and Chapman, 2004; Free, 

2007; Jørgensen and Messner, 2009; Neu, Rahaman et al., 2014) but never at an individual level. 

They were not devised, nor have they been applied, to reflect the various possible 

transformations in employee perceptions and senior management’s changes in control 

approaches that may occur over time (Jordan and Messner, 2012). 
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The purpose of this paper is to reflect on the limitations of existing frameworks and explore how 

management controls evolve over time in organisations. A new set of management controls is 

proposed to help better describe how management controls change dynamically and operate in 

their entirety in a fresh way without rigid, ingrained presumptions and preconceived 

interpretations from existing frameworks. The study intends to describe the use and effects of 

different control approaches, whether simultaneously or consecutively, on different individuals 

and the transformation and evolution of these management controls over time. Managerial 

intention is treated as what senior management intend to achieve through the design and 

implementation of control mechanisms, whereas employee perceptions are considered as what 

the subordinates interpret the control mechanisms to be (Tessier and Otley, 2012). The 

interpretation can be made irrespective of how a control mechanism has been designed and 

applied. The study does recognise that senior management may at times present their control 

mechanism differently from how they have designed and intended it to be (Tessier and Otley, 

2012).  

 

A longitudinal case study approach (Silverman, 2010) was adopted to meet the research 

objectives and shape the new set of management controls. New product development (NPD) is a 

context chosen for this study because it is a subset of organisational practices well known for its 

complexity and uncertain outcomes (Jørgensen and Messner, 2010). NPD is a process where 

innovative ideas are investigated, developed, and tested for the possibility of eventual launch as 

new products in the marketplace. The Stage-Gate Product Innovation Process (hereafter referred 

to as the Stage-Gate Process) is a widely adopted process for structuring NPD practices (Griffin, 

1997; Jørgensen and Messner, 2009) and providing guidance on the complete NPD process 

lifecycle (Cooper, 1994). To better understand and explain the operation of controls in their 

entirety, the case study data was collected using multiple methods for a richer insight into how 

employees perceive, respond and use management controls that their senior management have 

designed and enacted upon them. Interviews were carried out with individuals with varying NPD 

responsibilities and at different hierarchical levels. These interview data were corroborated with 

observations of these individuals at the senior management’s NPD gate meetings. These 

interview data were also substantiated with the data stored in the information technology that 

were provided by individuals involved in NPD and presented at the gate meetings.  

 

The introduction of new management controls often means the arrival of change. Change 

requires individuals to learn or be retrained to do things in new and unfamiliar ways. Coping with 
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change is not an easy task for many individuals who are accustomed to and fixated to some 

indoctrinated ways of doing things (Goold and Campbell, 1998). They may also need to renounce 

or be forced to change their old practices or bad habits. Change also has the potential to reduce 

the power and control of individuals to do things their own way (Scapens and Roberts, 1993; 

Granlund, 2001). Individuals often see change as “disruptive” and “intrusive” (Strebel, 1996) even 

though change brings new opportunities with it (Strebel, 1996; Kasurinen, 2002). Some 

individuals simply refuse to be receptive to any change and insist they are being constricted even 

if new management controls are designed to be enabling (Adler, 2012). Therefore, appropriate 

use of management controls is necessary to better prepare individuals who are reluctant and 

fearful of change when a new management control is introduced.  

 

Simons’ (1995) levers of control provide a useful theoretical lens for understanding how senior 

management use management controls to manage their subordinates through the use of 

opposing forces. These opposing forces, positive and negative controls, are used to manage 

tensions and provide effective control (Tessier and Otley, 2012). This framework is, however, 

ineffective in explaining the use of management controls in their entirety in practice (Ferreira and 

Otley, 2009). Tessier and Otley (2012) attempted to revise this framework but their revised 

framework still disregards the fact that the use of management controls is ever-changing in form 

and intensity over time (Jordan and Messner, 2012). Furthermore, it does not explain why 

individuals conclude that some controls are positive and some are negative.  

 

Adler and Borys’ (1996) control framework is another useful theoretical lens for understanding 

how senior management use management controls to support their subordinates to complete 

tasks in either an enabling or a coercive manner. However, there is a misconception that enabling 

control is the preferred control approach that plays only a positive role; while coercive control is 

an undesirable control approach that plays only a negative role (Tessier and Otley, 2012). Mundy 

(2010) questions this fallacy and points out that senior management are prone to applying 

management controls in a coercive manner that is controlling. Jordan and Messner (2012) concur 

with Mundy’s (2010) trend of thought and suggest that coercive control can play an important 

role when management control is first introduced into the firm. Jordan and Messner (2012) also 

discover that firms swayed between enabling and coercive controls over time and so point out 

that management controls can play multiple and changing roles in practice. Adler (2012) further 

adds that individuals may have diverging and ambivalent views that the same management 

control is perceived by them as enabling and coercive. Except for Adler (2012), all the above 
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refinements to Adler and Borys’ (1996) framework have not included the effects of management 

controls on individuals. However, Adler (2012) did not take into consideration that each 

management control can play both positive and negative roles on individuals.  

 

This paper explores how management controls evolve over time in organisations and describes 

the fuller use and effects of different control approaches on different individuals. The study 

examines the managerial intention and employee perceptions of the management controls and 

analyses the case study data among different individuals and across employee groups. It extends 

existing literature on management controls by proposing a new set of controls that better 

explains how senior management use different control approaches to influence their subordinates 

to complete their assigned tasks over time.   

 

“Redirecting control” and “reinforcing control” are the proposed new management controls that 

senior management could employ to influence subordinates to perform and complete their NPD 

tasks. “Redirecting control” plays a corrective role by diverting individuals to take a different and 

unfamiliar path to complete their designated tasks. “Reinforcing control” plays a reassuring role, 

endorsing individuals to continue completing tasks using the new way but with increased 

commitment.  

 

The case study findings reveal that management controls can be used to redirect and reinforce 

individuals to complete high uncertainty tasks such as those in NPD. Appropriate use of 

redirecting and reinforcing controls could help boost a firm’s innovation and NPD productivity. 

However, there were some disagreements over the magnitude (whether strongly or gently) as well 

as the outcome (whether positively or negatively) in which the redirecting and reinforcing 

controls were enacted. The case findings also reveal how each control approach can play both a 

positive and a negative role. For example, even though redirecting control compels individuals to 

take a different course of action, individuals may perceive this redirecting control positively if it 

supports and helps define their work identity. On the other hand, individuals may perceive the 

reinforcing control that encourages individuals to continue with an existing course of action as 

negative if this control approach no longer supports and defines them at work. 

 

If firms want their strategic goals to be attained sooner, they must try to convince their 

employees to accept and embrace management controls sooner. Understanding how individuals 

decide on the magnitude and outcome of these controls can therefore help narrow the gap and 
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reduce the duration of the disparities. How an individual understands the purpose of their work 

and defines themselves at work are the two main elements that form an individual’s work identity 

(Wrzesniewski and Dutton, 2001). Their perceptions of work identity can also be influenced by 

the social cues and interpersonal episodes they choose to attend to and interact with at their work 

(Wrzesniewski, Dutton et al., 2003).  

 

This paper is organised in six sections. The next section describes the two existing frameworks 

this study is built upon. The third section describes the research design and setting of this study. 

The fourth section discusses how the senior management of the case study made use of 

redirecting and reinforcing controls to influence their employees to complete the NPD tasks, as 

well as how the employees interacted, responded and made use of the management controls that 

were designed to control and manage them. The fifth section discusses the operation and use of 

management controls in their entirety across the various hierarchical levels and over a 3½-year 

time span. The final section concludes with a brief summary of the findings and suggestions for 

future research.  

 

5.2 Levers of Control and Enabling Control Frameworks 

According to Simons’ (1995) levers of control senior management may use management controls 

interactively or diagnostically to manage their subordinates. Interactive control is a formal system 

where senior management use the system “to involve themselves regularly and personally in the decision 

activities of [their] subordinates” (Simons, 1995, p.95). Kober, Ng et al. (2007) explain that an 

interactive control system must exhibit the four characteristics mentioned in Simons’ (1995) 

framework. The information generated by the interactive control system must be an important 

and recurring agenda addressed by senior management; demand frequent and regular attention 

from managers across all levels of the organisation; is interpreted and discussed in face-to-face 

meetings; and spark continual challenge and debate of underlying information, assumptions, and 

action plans that drive an organisation’s activities.  

 

Each of these characteristics can be found in the Stage-Gate Process (Cooper, 1990; 1994; 2008), 

as NPD is a recurring agenda that requires senior management’s attention and approval for ideas 

to continue and progress until commercial launch. Individuals from different hierarchical levels 

including senior and middle managers are directly involved in NPD. Senior management are 

responsible for overseeing that NPD resources are fairly allocated and not competing against 
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each other; middle management are responsible for providing local knowledge about the internal 

processes; while NPD technologists are responsible for managing and leading projects.  

 

Projects are regularly discussed in the Stage-Gate’s prescribed gate meetings. These meetings are 

a formal channel where senior management meet and debate about the underlying information, 

assumptions and action plans for the NPD process, progress and strategy. It is during these face-

to-face meetings that project team leaders present the results and findings for progression 

approval from senior management. The continuous dialogue and debate in the gate meetings help 

focus attention on strategic uncertainties as well as steer the course of the project approvals and 

also project activities. However, the interactive use of management controls can have negative 

ramifications if senior management are not selective when intervening in project activities, or if 

their intervention plays a directive rather than facilitative/integrative role (Bonner, Ruekert et al., 

2002).  

 

Diagnostic control is a formal system which Simons (1995) claims appropriately represents the 

term “management control” by “keeping things on track” (Merchant, 1985b, p.10). Firms often use a 

diagnostic control system “to monitor organizational outcomes and correct deviations from pre-set standards of 

performance” (Simons, 1995, p.59). This control system is effective when ensuring intended 

strategies are being pursued, but it does not encourage people to engage in new opportunities 

(Kober, Ng et al., 2007). The Stage-Gate Process does provide opportunities for senior 

management to monitor progress outcomes, and performance (Cooper, 2008). However, such 

opportunities usually only occur when the projects are in preparation for the gate meetings rather 

than throughout the entire NPD process. Yet, the use of information technology may provide 

senior management with the capability to monitor the work activities of their subordinates 

(Brivot and Gendron, 2011). Furthermore, some researchers believe senior management should 

not use management control systems interactively or diagnostically in isolation, but should use 

both of them concurrently to reap their full benefits (Henri, 2006; Widener, 2007).  

 

Control is about the balancing of competing demands. Tessier and Otley (2012) describe the 

underlying principle in Simons’ (1995) levers of control as the use of opposing forces (positive 

and negative controls) to manage tensions and provide effective control. Such tensions can occur 

“between freedom and constraint, between empowerment and accountability, between top-down direction and 

bottom-up creativity, between experimentation and efficiency” (Simons, 1995, p.4). Two particular levers of 

control have been categorised as positive controls, namely belief systems and interactive control 
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systems, and the other two as negative controls, namely boundary systems and diagnostic control 

systems. Positive controls “motivate, reward, guide and promote learning” (Tessier and Otley, 2012, 

p.172) and are therefore more closely linked to an enabling use of management control (Adler 

and Borys, 1996; Ferreira and Otley, 2009). Negative controls “coerce, punish, prescribe and control” 

(Tessier and Otley, 2012, p.172) and are therefore linked to a coercive use of management 

control (Adler and Borys, 1996; Ferreira and Otley, 2009). However, subsequent accounting 

literature continues to ignore the positive and negative emotional responses that employees have 

towards controls (Tessier and Otley, 2012). This is despite that some controls, such as pre-action 

reviews, are known to produce negative emotional responses among employees (Merchant, 

1985a).  

 

Simons’ (1995) levers of control may be effective in describing how senior management use 

management controls to manage and control their subordinates, but it is ineffective in explaining 

“the operation of controls at lower hierarchical levels [and are therefore unable to] adequately explains the operation 

of the ‘whole’ control system” (Ferreira and Otley, 2009, p.266). Tessier and Otley (2012) critique 

Simons’ (1995) levers of control as ambiguous in its definitions and vague in its application and 

attempt to revise this framework. However, their revised framework can be quite complex to 

adopt and apply, and still disregards the use of management controls could change in form and 

intensity over time (Jordan and Messner, 2012). Moreover, it has not taken into account how 

individuals assess some controls as positive and some as negative. 

 

Besides Simons’ (1995) levers of control, recent accounting literature has begun to use Adler and 

Borys’ (1996) enabling control framework to describe how senior management can use 

management control systems to help subordinates complete tasks (see Ahrens and Chapman, 

2004; Free, 2007; Jørgensen and Messner, 2009; Neu, Rahaman et al., 2014). Senior management 

can choose to support their subordinates completing tasks in either an enabling manner or in a 

coercive manner. An enabling control is designed to help committed employees “to better master 

their tasks” (Adler and Borys, 1996, p.61) and “do their job more effectively and reinforce their commitment” 

(Adler and Borys, 1996, p.83). Under this control system, senior management often “seeks to put 

employees in a position to deal directly with the inevitable contingencies in their work” by giving them the 

freedom to make intelligent choices when faced with unforeseen events (Ahrens and Chapman, 

2004, p. 271). A coercive system is programmed to include all possible contingencies and dictates 

how employees should complete their tasks. It is designed to persuade “recalcitrant or irresponsible” 

employees to simply comply and prevent them from making any intelligent choices (Adler and 
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Borys, 1996, p. 62). Coercive control is essentially a “stereotypical top-down control approach that 

emphasizes centralization and preplanning” that employees must follow (Ahrens and Chapman, 2004, 

p. 271).  

 

Earlier literature portrays coercive control as an undesirable management control with only a 

negative role to play (Tessier and Otley, 2012). Enabling control has been associated with positive 

outcomes such as flexibility, while coercive control has been associated with negative outcomes 

such as mistrust, resentment, and robotic management (Ahrens and Chapman, 2004). There has 

been a misconception that the dual role of controls must be associated with the quality of 

controls1; that is, the control must be either good or bad, when the dual role is meant to be both 

complementary and useful (Tessier and Otley, 2012). Mundy (2010) questions this fallacy and 

points out that senior management are prone to using management controls coercively. She 

expresses that senior management may be willing to give their subordinates some freedom to 

carry out their tasks, but maintains they are unwilling to give their subordinates full autonomy as 

some researchers claim (Ahrens and Chapman, 2004; Wouters and Wilderom, 2008). Hence, she 

interprets and describes the coercive use of management controls as controlling. Jordan and 

Messner (2012) support Mundy’s (2010) trend of thought and suggests that coercive control has 

an important role when management control is first introduced into the firm. Mundy (2010) also 

questions the usefulness of enabling control, which has long been described as being good. She 

finds in her empirical study that “enabling use is potentially harmful to organisations that operate in stable 

environments, because their control processes require established and effective ways of operating (Abernethy and 

Brownell, 1999; Wouters and Wilderom, 2008)” (p.500). Her findings suggest that enabling use of 

control can be harmful rather than useful to firms that are well established and stable. That may 

also explain why many empirical studies on the adoption and enforcement of new management 

controls for NPD have focused on entrepreneurial firms that are in their early stage of 

development and have deliberately ignored more established firms.  

 

Jordan and Messner (2012) apply Adler and Borys’ (1996) enabling control framework differently 

than in previous accounting literature. They refuse to narrowly interpret and simply apply the 

“design features” in Adler and Borys’ (1996) framework as the system design of management 

                                                 

 
1 “The quality of controls refers to whether a control is effective, efficient, economical, etc. (or not) and whether it has unwanted consequences such as 
slowing down innovation, causing dysfunctional behaviour, etc. (or not)” (Tessier and Otley, 2012, p.174). It is “an assessment of whether a control 
is good or bad, rather than a description of the different roles a control can play” (Tessier and Otley, 2012, p.173). 
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controls. Therefore, they examined the use of management controls by analysing the continuous 

interactions between senior and middle managers with a view to understanding middle managers’ 

responses to a change in management control. They found middle managers regarded 

management controls to be coercive at some point in time, particularly at the introduction of a 

new management control system. They also found middle managers changed their perceptions of 

the management controls when they realise the value and intention of the management controls. 

Similarly, they found senior management modified their use of management controls upon seeing 

the reactions of their middle managers. They also noticed firms swayed between enabling and 

coercive controls over time and with different momentum than other firms (Jordan and Messner, 

2012). Yet, enabling and coercive have been interpreted as mutually exclusive for many years 

(Ahrens and Chapman, 2004; Wouters and Wilderom, 2008; Chapman and Kihn, 2009). This 

leads Jordan and Messner (2012) to call for more research to further examine the dynamic 

changes in the use of management controls over time as well as to advance our understanding of 

the multiple and changing roles of management controls in practice. On reanalysing the original 

case study, Adler (2012) added that individuals may have diverging views on whether the same 

management control is perceived as enabling or coercive to them. Such divergences demonstrate 

individuals possessing an ambivalent view. How management controls evolve and transform over 

time (Jordan and Messner, 2012), how individuals from different hierarchical levels make use of 

them (Ferreira and Otley, 2009) including the interchanging of management controls experienced 

by firms (Jordan and Messner, 2012) and their employees (Adler, 2012) are important research 

gaps that need investigation. 

 

5.3 Research Design and Setting 

A longitudinal case study approach (Silverman, 2010) was taken to gain richer and deeper 

understanding of how management control is used in practice to influence, manage and 

coordinate different individuals in completing their tasks. The selected case study site is an 

established commercial food company in New Zealand that rears, farms, develops and processes 

all of its new food products internally (hereafter referred to as Big Fish2). As senior management 

were enthusiastic about increasing NPD activities and performance, they decided to employ a 

commercial information technology that prescribed the Stage-Gate Process to help them achieve 

these goals. The Stage-Gate Process is a conceptual roadmap that is widely adopted for 

                                                 

 
2 Big Fish is a fictional company name used throughout for ease of referring to the firm. 
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structuring NPD practices (Griffin, 1997; Jørgensen and Messner, 2009) and providing guidance 

to the entire NPD process lifecycle (Cooper, 1994). The Stage-Gate Process can be further 

enhanced when adopted through an information technology (Microsoft, 2005; Cooper and 

Edgett, 2008) by specifying a set of activities and deliverables in a coordinated and organised 

manner (Cooper, 2008). The information technology effectively functions as a control technology 

by providing senior management with an avenue for executing control over their subordinates 

(Dechow and Mouritsen, 2005).  

 

A combination of research methods was employed for collecting the case data. The same 

researcher collected the case data throughout the data collection period. First, the NPD data 

stored in the information technology about the working projects that were presented to the 

senior management at the NPD gate meetings were obtained and analysed for contextual 

evidence. Gate meetings are specific points within the Stage-Gate Process when senior 

management meet and debate to determine the continuation or termination of the proposed 

ideas and working projects. These face-to-face discussions are based on the information stored in 

the information technology.  

 

Second, individuals were observed for their interactions and deliberations during the gate 

meetings held during Big Fish’s active NPD period. This was the period where a lot of NPD 

activities were happening at the firm and when senior management began to become accustomed 

to the information technology and its prescribed Stage-Gate Process. Senior management were 

enthusiastic to make use of the technology-structured management control to help them better 

understand their NPD process and “involve themselves in the decision activities of [their] subordinates” 

(Simons, 1994, p.171). Beside the gate meetings, functional team meetings held in the six weeks 

before commercial launches were also observed. NPD technologists were observed interacting 

and negotiating with their NPD team members in these meetings. Due to commercial sensitivity, 

none of the gate meetings or team meetings were recorded or transcribed. The researcher did jot 

down notes about the meetings in terms of the discussion topics, the individuals and the 

atmosphere.  

 

Third, individuals across different hierarchical levels were interviewed one-on-one and face-to-

face for their individual interpretation of the events and actions as well as interactions that had 

occurred at the gate meetings. The researcher paid attention to corroborate what was articulated 

by an individual in an interview either with what was said and seen at the gate meetings or what 
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was conveyed at other interviews. Except for two middle managers, most3 individuals were aware 

and had seen the researcher at the NPD gate meetings prior to the interviews. Those two middle 

managers were based in a different city and were not required to attend the gate meetings. 

 

Although the study reflects a 3½ years’ time period starting from when the technology-structured 

management control was first implemented onsite, the data collection only began half way 

through the investigation time period. Therefore, data relating to when the technology-structured 

management control was first implemented onsite were collected exclusively from retrospective 

interviews. Nevertheless, the data collection period commenced at a time when the firm began to 

fully utilise the technology-structured management control for managing their NPD activities. 

The firm was preoccupied with hiring more NPD technologists as well as resolving numerous 

technology operational issues during the early days when the information technology was first 

implemented.  

 

The data collection period lasted for 21 months and comprised an active NPD period and a 

follow-up period. The active NPD period persisted for seven months leading up to the 

“historical” launch day. Within this period, 15 formal interviews totalling 15½ hours were 

conducted with 12 individuals, and five gate meetings totalling seven hours were observed where 

21 new ideas and six projects were deliberated. Three of these projects were commercialised and 

released in the domestic market on the same day. Two of the six projects were terminated4 and 

one was put on hold5. The releasing was a historical day for Big Fish because they had never 

launched more than one line of new product on the same day. Furthermore, one of the new 

product lines came with the most radical packaging ever introduced in the firm and the country. 

Data collection continued for a further 14 months in the follow-up period. This timeframe was 

chosen as many new consumer food products are known to “disappear” from the retail shelves 

within the first year of commercialisation (Benner, Geerts et al., 2003). Furthermore, the firm had 

reduced their NPD activities after the historical launch because they decided to focus much of 

their NPD resources into ensuring the success of these three lines of new products. Five further 

formal interviews totalling 4½ hours were conducted in the follow-up period. These interviews 
                                                 

 
3 Nine of the 13 interviewees have seen the researcher at the NPD gate meetings before the individual interviews. The Technical 
Manager met with the researcher beforehand because he was the main contact person at the case study site; while the NPD 
administrator was the other person who also met with the researcher beforehand because she had the intimate knowledge of the 
information technology including the data stored in the information technology.  
4 The two projects were terminated at two-third through the NPD process. 
5 One project was put on hold at two-third through the NPD process. 
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were intended to ascertain how the three lines of new products had performed. A full list of 

formal interviews conducted is included in Appendix 1. Interviews conducted during the active 

NPD period are listed under the “before launch” and “near launch” categories. Further 

interviews held during the follow-up period are listed under the “soon after launch” and “far 

after launch” categories. A pictorial summary of the activities mentioned in this study including 

the data collection period is presented in a timeline in Appendix 2. The researcher also kept a 

regular eye on these launched products on the supermarket shelves in different stores. At the 

time of writing these products have remained on the supermarket shelves.  

 

All interviews were recorded and transcribed. NVivo was used to help organise the transcriptions 

and locate particular statements that were made. Much intricacy and challenges arose when 

coding the many transcribed statements to fit with the existing management control frameworks 

(e.g. Adler and Borys’ enabling and coercive controls, Simons’ levers of controls). This sparked 

contemplation that there might be inadequacies in the existing management control frameworks 

to fully reflect how management control is practiced and received by different individuals. This 

led to the proposed new controls to better describe how management controls operate in 

practice.  

 

Three employee groups, senior management, middle management, and NPD technologists, were 

directly involved in the NPD process. Senior management consisted of the four strategic senior 

managers representing the four major divisions and the Technical (Middle) Manager who 

proposed the technology-structured management control. Middle management comprised tactical 

managers who managed the functional units within the major divisions. They were appointed to 

specific NPD projects because of the internal business expertise needed for the projects. The 

NPD technologist team consisted of a NPD administrator and two full-time NPD technologists. 

The NPD administrator had the intricate knowledge about the NPD resources and the 

technology-structured management control. The NPD technologists assumed the role of project 

team leaders. They carried out NPD investigation, development and testing tasks, managed the 

NPD project team’s functional team meetings, and reported on the development and findings of 

the NPD projects. All personnel within the middle management and NPD technologist groups 

reported directly to their respective divisional top managers. Middle management did not report 

to the NPD technologists even though middle managers worked “under” the headship of the 

NPD technologists who acted as team leaders. 
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The conclusions drawn in this paper were based on interviews, observed dialogues and the body 

language from a mixed hierarchy of respondents in the NPD meetings. The mixed hierarchical 

level of respondents provided a comprehensive and diverse view on NPD that is lacking in the 

literature. Many existing studies rely on narrow responses and perspectives of either senior 

management or the NPD team (Felekoglu and Moultrie, 2014). Very few studies acknowledge 

that “different levels of respondents would have very different perceptions” (Felekoglu and Moultrie, 2014, 

p.16).  

 

5.4 Redirecting and Reinforcing Controls 

This section provides a comprehensive account and analysis of how a technology-structured 

management control is used by senior management at Big Fish to influence, manage and 

coordinate the different individuals when completing their NPD tasks. It also describes how 

different individuals adopted the technology-structured management control and why they 

perceived the technology-structured management control in a positive or negative manner. The 

first two sub-sections describe how individuals were redirected to learn and complete their NPD 

tasks very differently from what they did before. The first sub-section challenges the traditional 

presumption that senior management would never implement management controls that 

constrain and correct the senior management themselves. The second sub-section discusses the 

need to design management controls that compel and redirect individuals, particularly reluctant 

employees, to learn new ways of doing things and break away from their old habits.  

 

The third sub-section explains how different individuals have different perceptions about the 

same management control that is enforced upon them. Since their perception is idiosyncratic, the 

two contrasting controls (redirecting and reinforcing controls) can therefore exist simultaneously 

across different individuals as well as successively for the same individual. The last sub-section 

further considers the effects of management controls on individuals’ work identities, which 

determines their perceptions assessing whether a control is positive or negative.  

 

5.4.1 The Need for Redirecting Controls for Senior Management 

In order to boost NPD productivity and performance, senior management at Big Fish made a 

conscious decision to employ new management controls to better direct employee activities and 

help manage the NPD process. They invested in a commercial information technology that 

follows and automates a widely used Stage-Gate Process to structure NPD practices (Griffin, 

1997; Jørgensen and Messner, 2009) even though they had never previously implemented any 
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form of Stage-Gate Process. They made this bold decision following a series of weekly book club 

meetings discussing a few books on NPD and Stage-Gate.  

 

Coping with change and learning new skills are not easy tasks for many individuals, particularly 

when they already have some indoctrinated ways of doing things and may be too proud to admit 

that they lack certain skills (Goold and Campbell, 1998). Such reluctance may have contributed to 

the myth that senior management would only implement management controls to administer, 

influence and correct their employees in completing the necessary tasks at work, but not on 

themselves. 

 

Interestingly, senior management at Big Fish admitted they lacked the competences needed to 

monitor and manage the NPD process. They made a deliberate effort to undergo intensive 

training on the Stage-Gate Process and the supporting information technology. They also 

received coaching on how to conduct and behave in the NPD gate meetings. Senior management 

were insistent in adhering closely to the Stage-Gate Process with which they were unfamiliar. 

They followed the prescribed procedures in the gate meetings. The behaviour and actions of 

senior management reflected their need to compel themselves to be trained in new and unfamiliar 

ways in completing their NPD tasks. Whenever there was an uncertainty on how they should 

proceed with the problem at hand, someone would refer to “Robert Cooper”, the author who 

formulated the Stage-Gate Process. “What would Cooper say?” “What would Cooper do?”. They often 

used him as a benchmark to compel themselves not to go astray from the prescribed Stage-Gate 

Process as well as to bring the discussion and focus back to the real issues at hand.  

 

“[… The mentioning of Robert Cooper in the gate meetings is] a way of bringing us back to […] what is 

the best practice [… and] professional approach and make sure we’re following the [Stage-Gate] 

methodology.” (Senior Manager #4) 

 

“[Robert Cooper] is recognised as the benchmark or reference [in NPD] ...” (Senior Manager #2)  

 

The constant mention of and references to Robert Cooper reflected senior management’s 

commitment in supporting the implemented information technology to help manage their firm’s 

NPD process. They believed a corrective period was inevitable if they were to properly acquire 

the necessary skills and grasp the essence of the new management controls in which they had 

invested. They endured a transition period of being redirected to learn new ways of managing the 



5: Article III 
 

 
Page 162 

NPD process and making informed decisions on NPD for the firm. Their feelings of being 

compelled were as they had envisaged when new management controls were introduced. 

However, these feelings of coercion have only ever been known to emerge among those who are 

being controlled and coordinated by the management control (Ahrens and Chapman, 2004; 

Jordan and Messner, 2012). Not all members of the senior management team were previously 

involved in the NPD process, so some members experienced the removal of some power from 

them and had to learn new ways of handling NPD. Nonetheless, senior management at Big Fish 

chose to be compelled and redirected by the management control that they implemented. 

 

Senior management’s insistence on not deviating from the Stage-Gate Process meant that all 

NPD projects were modeled against the full classic model of the Stage-Gate Process irrespective 

of how simple or complex the projects were. However, the Stage-Gate full classic model was not 

designed for every project. It was designed for complex projects developing radical new products. 

New products are only considered to be radical when there is no prior knowledge in the firm to 

make or deliver these new products (Davila, Epstein et al., 2013). Like most firms in the food 

industry Big Fish generally produced incremental new products (Rudolph, 1995) building on 

current knowledge of similar products that exist in the firm (Davila, Epstein et al., 2013). Senior 

management’s insistence not to deviate from the full classic model resulted in trivial projects 

having to go through more gate meetings and require more attention from senior management 

than was necessary. Not only did this slow down senior management in making the necessary 

NPD decisions, but it delayed the entire NPD process for the firm. Nevertheless, the slow 

process motivated senior management to learn and appreciate more about the new management 

control which they had implemented. The perseverance and willingness exhibited by senior 

management suggest that they were being redirected positively.  

 

As for the middle management, they were extremely frustrated by the delay having to wait 

unnecessarily for senior management to evaluate and approve their ideas even if the ideas were 

for minor packaging changes6. It would also take an unrealistic length of time to commercialise 

any new ideas following this structured process, particularly if the ideas were simple and could be 

produced immediately. Middle management endeavoured to be competitive and increased sales 

                                                 

 
6 Big Fish regarded new products as any ideas or projects that produced new SKU codes. SKU, or stock keeping unit, is an 
identification code for products. It is often portrayed as a machine-readable bar code that helps to track product items for 
inventory.  
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volume for the firm. To them, the slow process prevented them from adding many good ideas 

into the NPD process, thus hindering the firm’s ability to compete in the marketplace, and 

diminishing their opportunities to bid for new products under supermarket branded items. They 

perceived the management controls were redirecting them by preventing them producing these 

good ideas without delay.  

 

“… the process killed a lot of [ideas initially…] because they [only] had one rule for all, as opposed to a 

fast track [type etc…]. What happened is that if you had for example [a supermarket brand on tender], if 

you [had] followed the process literally by the rules, it would take you three months to produce something.” 

(Middle Manager #1) 

 

From observation, they appeared rather short-sighted in their endeavours to boost sales without 

contemplating which brand label their new products would be sold under. They did not realise 

senior management rejected their ideas because they were focusing on growing through the firm’s 

own branded products. Senior management eventually listened and allowed for more working 

models to be added to the information technology to suit the types of incremental new products 

that the firm generally produced. Such additions helped alleviate an otherwise lengthy and rigid 

NPD process and made it more accommodating to the needs of the firm. It also helped ease 

some of the frustrations and disapproving reactions felt by some of the middle managers.  

 

“[The information technology] was thrown upon us. … Previously there was a different reluctance to it, 

because I can’t do a fast track [to speed things up] – ‘Why do I need to do that when I just want to put a 

label out’ – but they’ve overcome all that.” (Middle Manager #2) 

 

Fortunately, the pace and progress of the NPD process sped up once senior management 

became more familiar with the prescribed process and better understood how they should assess 

and evaluate the ideas and projects through the information technology. This was observed in 

subsequent gate meetings that senior management had developed increased expertise and 

confidence. They knew what pieces of information they would receive and where within the 

Power Point slides7 to look for the specific information. By this stage, senior management 

                                                 

 
7 The PowerPoint slides were generated from the technology-structured management control. These slides gathered all the 
relevant inputs collated. All information shown of a project was always positioned in the same order and location of the slides. 
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believed they were no longer being redirected but were being reinforced in performing their 

designated tasks.  

 

“I think [the information technology] actually slowed us up initially. But now, it’s started to speed us up.” 

(Senior Manager #3) 

 

Change is inevitable when a new management control is first introduced (Jordan and Messner, 

2012). What was interesting at Big Fish was that no members of senior management resisted 

change. They accepted the use of information technology to structure management controls. 

They also undertook a corrective phase compelling themselves to learn new and unfamiliar ways 

of managing the NPD process. In order to fulfill the firm’s goals, they saw “change as an opportunity 

to strengthen the business by aligning operations with strategy” (Strebel, 1996, p. 86). Having undergone a 

period of being redirected, they understood and reaped the benefits of the use of information 

technology. Senior management were redirected by the new management controls in the early 

days of implementation, and were later reinforced to further accomplish their tasks.  

 

This empirical evidence demonstrates that individuals must endure a corrective redirected phase 

before entering the phase of being reinforced. There is no exception even for senior 

management. However, existing literature seldom reveals senior management are constrained by 

the same management controls they had implemented to direct and influence their subordinates 

in completing designated tasks.   

 

5.4.2 Imposing Redirecting Controls on Reluctant Knowledge Workers 

Middle management were included in the NPD process because of their working knowledge. 

They are the tactical managers who will eventually oversee the production and launch of the new 

products. They were assigned to project teams where their working knowledge was required. 

However, they behaved and reacted unenthusiastically and uncooperatively to the technology-

structured management control senior management were enforcing on all individuals involved in 

NPD. In particular, middle managers who were previously involved in the NPD process resisted 

the change. They did not see change as an opportunity like senior management did. They saw 

change as “disruptive” and “intrusive” (Strebel, 1996) and decreasing their power to do things 

their way. Those in the sales and marketing division also detested the new management control 

because they did not wish to be constricted. Those in the production division often had more 
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imperative matters to resolve in their own factories so they refused to spare their energy or time 

to consider matters that might not transpire until several weeks, or months, later.  

 

“…sales people inherently [hated the information technology] because [the information technology is] a 

process and a system […] they don't want to work [with the information technology], they'd rather just by-

pass it.” (NPD Technologist #1) 

 

“… it's an irritation to [production when it comes to] doing new products [… they don’t want to hear 

about it until it was launch time] but then when it's launched they're like ‘well you can't do that’, we’re like 

‘why didn't you say that at the start’.” (NPD Technologist #1) 

 

“… [the factory manager and the factory planner] probably won't have talked about this [new product] yet, 

just because it’s still in development. … It’s probably not high on his priority list at the moment. Got a big 

problem across in the factory this morning, so he’ll be dealing with that. The ice machine broke down last 

night, so we didn't have any ice, which is always a huge problem for us […] especially on a Friday. If we 

don't despatch today, what do you do with [the fish over the weekend…] So […] he has other concerns … 

more important fish to fry, excuse the pun.” (NPD Technologist #3) 

 

Feeling threatened, middle managers who were previously involved in the NPD process became 

hesitant to impart information and often delayed entering requested information into the 

information technology. They complained about the amount of work and time required of them, 

yet the actual time it took them did not appear excessive. One middle manager responded that it 

took him 5 minutes to compute the requested information for a project that consisted of an 

incremental new product, 30 minutes for a project that consisted of a semi-radical new product, 

and several hours for a project that consisted of a line of radical new products. The latter project 

did consume a lot more time and effort than the former two, but the amount of time and effort 

depended on the newness of the ideas being explored. Most projects should not have 

necessitated much time and effort from the middle managers because Big Fish produced mostly 

incremental new products similar to other firms in the food industry (Rudolph, 1995). Therefore, 

middle managers should have been able to easily leverage their existing knowledge of comparable 

products in the marketplace and complete the necessary NPD tasks. Yet, they still gave excuses 

and caused unwarranted delays and disruptions for other individuals. 
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“It would be wrong of me to sit here and go and blame somebody else for the delay because I'd probably be 

one of the worst at it, in completing deliverables. That really is, to me, would be the biggest difficulty. The 

amount of data which you’ve got [to input the data into the system]. And it’s all big stuff, it just, takes a 

lot of time.” (Middle Manager #3) 

 

“[The amount of time it takes] depends on the product a little bit … [For Project X, it] probably [… 

took me] about five minutes. That was literally just by going [the] number of stores … times half a dozen 

fillets, times half a dozen [of] days … [For Project Y,] it probably took me, all up, probably 30 minutes 

for the first time round… [For Project Z, because we have never done anything like that, so it took…] 

definitely more [time…] probably be a couple of hours [accumulatively…] adding in more information 

[later on… from] the feedback [I] get from the market.” (Middle Manager #1) 

 

The NPD technologists felt frustrated always trying to get the middle managers to cooperate and 

deliver their allocated tasks. Their respective senior manager even questioned whether these 

middle managers were unenthusiastic because they did not appreciate the real value of the 

technology-structured management control to the firm. 

 

“I'll be honest with you when we first implemented [the information technology, many of the middle 

managers] just didn't want to know [about the information technology]. They didn't want to do anything 

with [the information technology]. […] it felt like it was forced upon them [… they complained] ‘it was 

extra work’, ‘why should I bother doing this lah de lah de lah all that kind of stuff’. […] We[, the NPD 

administrator and technical manager,] worked hard […] to kind of change those views.” (NPD 

Technologist #1) 

 

“[Such negativity from the middle management] perhaps [came] down to […] individuals […] and just 

their attitude [… They certainly need] a lot more pushing to get them into it. […They are] not enthusiastic 

[… and are] slow in delivering [their contributions…] Perhaps they are not really seeing the importance of 

it.” (Senior Manager #5) 

 

Interestingly, even though these middle managers resisted the change they later admitted the 

change was good for the firm. They grumbled at the missed sales opportunities and complained 

about the amount of work required of them. Yet, they recognised some of the past unsuccessful 

products would not have been unveiled if the firm had previously had such a robust NPD 

process. They claimed they understood the motivation for the technology-structured 
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management control, and the importance and benefits of the technology-structured management 

control. However, what they said in the formal interviews was not consistent with the evading 

and deferring behaviour they exhibited according to other individuals involved with NPD.  

 

“… is it really going to sell what [we] want it to sell or not? So, all of those things come out a lot more 

[and] highlights it more up front, being visual in the system. And so you do a lot more work up front. … 

It’s viable [and a great idea] but we can’t do anything with it [at the moment…so let’s] park it. Or, no, 

[… that idea is a] dead duck. [So it needs to go now …] So that’s how it actually does help [the firm] 

truly make decisions. Because through the Stage-Gate Process, [we] have to make decisions for it to go 

forward or not. And that’s good.” (Middle Manager #2) 

 

“… with all the other projects that we’ve got on the go [some new ideas may not be] feature as being good 

use of our resources [and I would have to go tell the customers we can’t do what they requested.] And I see 

that as a good thing, that is not a negative [thing] for the company. [But] It can be difficult for salespeople 

to come to grips [when they] see a sales opportunity...” (Middle Manager #3) 

 

“… because of the data that gets inputted, [… have a better oversight of] what projects we’re working on, 

[and realise] what is worth working on, where we are making a loss and improve greatest reward to the 

company. … there are some products that we’ve made in the past that […] perhaps through a system as 

robust as this we might have said that that’s not a good use of our resource [and …] kicked [them] out.” 

(Middle Manager #3) 

 

These middle managers also responded that if given the choice they would prefer to be excused 

from carrying out their assigned NPD tasks. Yet, they never complained about the demand in 

carrying out NPD tasks before the information technology was implemented. They even tried to 

circumvent the formal channel for idea submission by omitting to input their ideas into the 

information technology. They also tried to ask some NPD technologists to work on these ideas 

that they never inputted. Their behaviours and actions illustrated their resistance towards the new 

management control.  

 

“If I was given the choice I'd prefer not to do it, just because of the time. … [But] I understand the 

importance of it. It's just, yeah, frustratingly takes a long time to go through. I find it does.” (Middle 

Manager #3) 
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Management controls must be purpose designed and structured to fit with an information 

technology for them to be effective when used as a control technology (Dechow and Mouritsen, 

2005). Senior management at Big Fish realised this and insisted that due consideration would only 

be given to ideas that were captured in the information technology. This was the only channel in 

which an idea could get consideration and approval to advance as a working project, as well as 

receive NPD resources to move forward. NPD technologists would only be allocated to work on 

ideas once senior management had approved the ideas to proceed as projects. Some middle 

managers tried to bypass the prescribed channel but were unsuccessful because NPD 

technologists refused to conspire with them. NPD technologists opted only to work on ideas and 

projects that were approved by senior management. This manner of operation became an 

effective tactic for senior management to stop middle management from continuing in the old 

way and compelled them to accept new ways of working with the information technology. 

 

“… the temptation is always there for everyone to do shortcuts […] And [we]'ve just got to continually 

resist that. … they see it as more work.” (Senior Manager #5) 

 

The lack of enthusiasm among middle management might have been due to their belief that the 

technology-structured management control would not add any value to them personally, even if 

they believed it would add value to the firm. They felt they were highly redirected and compelled 

to use the information technology despite their preference not to use it, they were constantly 

finding ways to circumvent using it. 

 

A NPD process requires intelligent and highly trained knowledge workers to participate in the 

design and development of innovative new products. The new NPD process at Big Fish was no 

exception. Senior management, middle management and NPD technologists were all knowledge 

workers who contributed differently to the design and development of new products. Senior 

management were responsible for overseeing that company resources were put to effective use in 

NPD for the purposes of the firm’s long-term survival and growth. Middle management were 

responsible for confirming if and how working projects could be achieved. This might involve 

investigating if the new products from the working projects could be produced using the 

capabilities and resources of current production, or could be sold in current known markets. 

NPD technologists were responsible for managing and leading NPD projects, communicating 

between the various project team members and reporting progress to the senior management. 
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The experiences of senior management and middle management showed that individuals must 

endure a redirecting phase before arriving at the reinforcing phase. However, the intensity and 

length of the redirection varied between the two employee groups. Senior management 

persevered through the redirecting phase with little frustration and within a reasonable duration. 

Their willingness to accept change and renounce the old ways of completing NPD tasks made it 

easier and faster for them to get through the corrective phase. Middle management were 

frustrated by the change and was constantly looking for opportunities to deviate from doing 

things in the new way. Three years after implementing the technology-structured management 

control, most middle managers still considered the information technology was redirecting them 

in completing their NPD tasks. This was despite the fact that they admitted that the technology-

structured management control played a positive role in the firm. 

 

The introduction of new management controls often means the arrival of change. Not all 

individuals are receptive to change, as demonstrated by the behaviour of middle management in 

Big Fish. In order to cultivate new ways and routines of completing tasks, senior management 

must first apply redirecting control to their subordinates, and be persistent in doing so.  

 

5.4.3 The Co-Existence of Redirecting and Reinforcing Controls 

Senior management at Big Fish invested in an information technology to function as a 

management control mechanism and to guide all individuals directly involved in NPD. These 

individuals were mandated to use this information technology towards completing their 

designated NPD tasks, so they all had to learn new ways of doing things. There was no exception 

even for senior management. Senior management had the power and freedom to choose to 

continue with the existing way on NPD or to make use of the information technology. They 

could also decide on how rigidly, or loosely, to abide by the rules and procedures or modify them 

accordingly to suit them. Yet they chose to follow the rules and procedures prescribed by the 

technology-structured management control. Such behaviour suggested senior management were 

willing to be redirected to learning new ways of doing things. They believed the new approach 

was what the firm needed in improving its NPD process and productivity.  

 

Unlike senior management, middle management and NPD technologists did not have the 

freedom to choose whether to opt in or out of using the information technology, nor to select or 

adjust the level of rigidness to abide by the new rules and procedures. They had three plausible 

options: accept it willingly, accept it reluctantly, or find ways to circumvent using the system. 
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Middle management were constantly finding ways to circumvent using the information 

technology. They believed they were forced to be redirected from their old ways of doing things. 

The NPD technologists accepted the information technology willingly as they realized that the 

information technology created a systematic approach for them to follow. They went through the 

redirected phase much sooner than senior management.  

 

The NPD administrator was hired to help prepare, introduce and manage the information 

technology and the NPD technologist team. She came with some working knowledge of NPD 

and Stage-Gate Process from her previous job, but had never used a commercial information 

technology that was purposely devised for a NPD process. Out of the three NPD technologists, 

two had limited NPD working experience, one was highly trained in marine biology, another was 

trained in food science. All three NPD technologists were highly appreciative of the information 

technology because the information technology gave them a structure to follow. They knew with 

certainty and clarity what NPD tasks they were to carry out and complete.  

 

“For someone like me who doesn’t have a huge amount of experience, [the information technology] sets out 

[a] platform and says at this stage [what] work you need to do […] So I know exactly what I have to 

do. … It gives [me] confidence to know that [I]'ve done what [I] need to do, [and] that […] everything’s 

been covered. … So it gives [me] that peace of mind […] that nothing gets forgotten. It’s about 

thoroughness.” (NPD Technologist #3) 

 

“Well I think the [information technology] is a really good system. It places huge structure around projects 

which I think is important. … and it makes [me] accountable for certain things that have to be done 

within that stage.” (NPD Technologist #2) 

 

Even though the same information technology was used by all individuals directly involved in 

NPD, they held contrasting views about the information technology. Individuals of the same 

employee group did have comparable views about the type of management control they were 

receiving and experiencing. Such views were also consistent with the intention of the firm. For 

example, within the same length of time, NPD technologists went from redirecting to reinforcing 

control, whereas middle management remained at the redirecting phase. Such differences were 

partly caused by the dissimilar intervention treatments given by senior management to each of 

these employee groups.  
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In the past, middle management were rarely questioned and criticised on their NPD tasks. After 

implementing the information technology, whenever senior management intervened with middle 

management, senior management often questioned and criticised middle management about the 

operational estimates and targets that middle management had provided. This could have created 

a sense that senior management were fault-finding with middle management. Consequently, 

middle management became cautious and even deceitful when supplying the necessary NPD 

information. When senior management intervened with NPD technologists, senior management 

often offered NPD technologists suggestions as to what facets they could consider in resolving 

matter at hand. In both intervention scenarios, senior management were simply trying to ensure 

the best interest of the firm could be met, but their intervention treatments created different 

sentiments. Middle management were often negatively condemned, while NPD technologists 

were positively ensured. This was witnessed in one of the projects Project X.  

 

In the course of Project X, NPD technologists were frustrated by the continual delay and 

avoidance of middle management in completing their designated NPD tasks. They reported their 

frustration to senior management during one of the gate meetings. Senior management knew 

they had to intervene and instruct middle management to cooperate if they wanted Project X to 

progress. Project X was presented with promising sales throughout the NPD process until it 

reached the last gate before commercial launch. Senior management were not impressed with the 

sudden drop in expected sales volumes and were inclined to terminate Project X. Before they 

made the firm decision to terminate the project, they asked for the breakdown of expected sales 

volumes. Since the expected sales volumes were captured in the information technology, senior 

management were able to examine the expected sales volume without delay. Upon seeing the 

breakdown they immediately noted that there were no orders from one of the large retail chains. 

After querying this, senior management uncovered that the issue was caused by the firm’s 

proposed short length of time that the new product was going to be available in the market. As 

the proposed length of time was not favoured by that particular large retail chain, there were no 

orders placed. Consequently, senior management instructed middle management to extend the 

availability period of this new product from three weeks to three months so that it would meet 

the minimal period set by that specific retail chain. Senior management also warned the project 

team leader that Project X would be terminated unless the availability period was resolved. They 

signaled to the project team leader that they would rather Project X be terminated at this late stage 

than let it go to launch. The result was a “Limited Edition Fish Fillet” new product that was 
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available for purchase up to six months in a calendar year, rather than the initial “Festive Fish 

Fillet” that was only available in the market for three weeks. 

 

The technology-structured management control taught senior management to be vigilant and 

skilful in managing their limited NPD resources. NPD resources were only released for ideas and 

projects that had been captured in the information technology and which had been reviewed and 

approved by senior management. NPD technologists would only work on ideas and projects that 

had been approved because they were often allocated to several projects and had many NPD 

tasks to complete. Some middle managers did try to circumvent the management control by 

asking NPD technologists to work on some of their new ideas that they had not inputted into the 

information technology. Since the implementation of the information technology, such requests 

were refused. Middle management came to the realisation that they were unable to do things their 

way.  

 

NPD technologists perceived the technology-structured management control as a reinforcing 

management control mechanism that supported them in completing the NPD tasks in a way they 

were familiar with. The additional support they got from senior management further 

strengthened their perception. Middle management viewed the technology-structured 

management control solely as a redirecting control mechanism that forced them to comply with 

new ways to complete their NPD tasks. The two different interpretations suggested that the same 

management control mechanism was exhibiting both redirecting and reinforcing controls to 

different employee groups working on the same project.  

 

All individuals within middle management concurred that the technology-structured management 

control changed the ways they did things in NPD and brought them more work. They insisted 

the work was in addition to their normal duties. Nonetheless, middle managers who were not 

previously involved in the NPD process welcomed the change. They saw change as a necessary 

means to add rigour to the NPD process, prevent ailing ideas and personal favourites from 

recurring, and ensure NPD resources were justifiably expended. Even though they all agreed the 

information technology was a control mechanism that was redirecting them in completing their 

NPD tasks, there were conflicting views about the magnitude and outcome of that redirection.  

Middle Manager #3 felt the technology-structured management control was redirecting him in a 

negative manner. Given the choice, he preferred not to use the information technology because 

of the additional workload. Although he believed he was redirected in a negative manner, he was 
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aware that the firm was redirected in a positive manner. He gave contradictory views on the 

outcome of redirecting control. His ambivalent view came as a result of his involvement and 

exposure to NPD across the firm. Even though he had no previous knowledge of the Stage-Gate 

Process, he was the middle manager who had attended several NPD gate meetings. He saw how 

senior management considered and evaluated the proposed ideas and working projects at these 

meetings. He even stood in as a deputy in his senior manager’s absence in two of the observed 

gate meetings.  

 

Middle Manager #1 expressed similar views to Middle Manager #3 citing the technology-

structured management control as redirecting the firm in a positive manner. Unlike Middle 

Manager #3, Middle Manager #1 had never attended any of the gate meetings and knew very 

little of the wider context of NPD across the firm. He had, however, some prior knowledge of 

the Stage-Gate Process at his previous job. Therefore he perceived the magnitude and intensity 

of the redirection to be lower than Middle Manager #3 did.  

 

Middle Manager #2 felt the technology-structured management control was redirecting him 

immensely in a negative manner. He was the only interviewed middle manager who described the 

former NPD process in a favourable manner. He described how he used to fly to head office for 

monthly meetings and listened to what ideas and projects were on the horizon. He felt the 

technology-structured management control took away some of the communication channels he 

used to have. Nonetheless he did admit he did not explore enough of the information technology 

to gain possible benefit from it. He only used it to complete the NPD tasks he was asked to do. 

He was the only middle manager who did not indicate the technology-structured management 

control could be redirecting the firm or others in a positive manner. His belief might have 

resulted from never having attended any gate meetings; nor did he have any prior knowledge 

about the Stage-Gate Process. He had little appreciation of what the technology-structured 

management control could offer him and the others in the firm.  

 

Middle Manager #4 painted a very different picture from his fellow middle managers. Right from 

the start, he viewed the technology-structured management control as redirecting him and the 

firm in an extremely positive manner. He had never been formally involved in any previous NPD 

process. The technology-structured management control did not threaten him with losing any 

power and control. Instead, he felt he gained a certain degree of power and control in the NPD 

process as a result of the technology-structured management control. 
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“… there’s definitely more work involved; but with the more work there also comes more information to 

[…] get it right. So [we]’re actually doing more work before launching the product to actually validate that 

this [product] is […] going to be successful ... And I think it has helped, we’ve definitely ended up with 

more, more rigorous processes around getting the products costed”. (Middle Manager #4) 

 

The empirical evidence showed that even if the same employee group agreed they were all 

redirected by the same management control, each individual experienced the magnitude and 

outcome differently. Personal experience of the Stage-Gate Process and broader exposure to the 

NPD process across the firm are two crucial factors that contribute greatly to how an individual 

decides on whether a management control is influencing the firm or individual employee in a 

positive or negative manner and to what magnitude.  

 

Different individuals have their own perceptions about the control approach they receive. This 

leads to the co-existence of different control approaches. Furthermore, the circumstance may 

warrant imposing different control approaches in order to reach the desired outcome.  

 

5.4.4 The Influence of Work Identity to the Reception of Management Controls 

Many factors affect how management controls are able to strongly redirect or reinforce 

individuals in a positive manner. As mentioned in previous sections, these factors include the 

need to renounce old ways of doing things, the effect of intervention treatment received from 

senior management, personal exposure to the NPD process across the firm, and personal 

experience of the Stage-Gate Process. All these factors indicate how individuals think of 

themselves at work, which is referred to as one’s work identity. It is this work identity that 

determines whether an individual deems a management control mechanism to be influencing in a 

positive or negative way.  

 

“By ‘work identity’ we mean how individuals define themselves at work [... and] make claims about what 

work is and what it is not [to them] … [It is] about who they are and why what they do matters, and this 

is part of the social identity that is created at work.” (Wrzesniewski and Dutton, 2001, p.180). 

 

How individuals characterise themselves is also influenced by the social cues and interpersonal 

episodes that the individual chooses to attend to and how they interact with other individuals at 

work (Wrzesniewski, Dutton et al., 2003). The other individuals can be the receiver’s colleagues, 
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superiors, subordinates, suppliers, or customers. It is not what the conveyor aims to express 

through the cues, but rather how the cues are interpreted by the receiver. “These cues are crucial 

inputs in a dynamic process through which employees make meaning of their own jobs, roles, and selves at work” 

(Wrzesniewski, Dutton et al., 2003, p.93). The meaning of one’s work lies in “the individuals’ 

understanding of the purpose of their work or what they believed is achieved in the work.” (Wrzesniewski and 

Dutton, 2001, p.180).  

 

Three employee groups were directly involved with NPD at Big Fish. Each of them played a 

different role in NPD. Senior management believed making decisions was the core of their role 

and was what defined their work identity. They saw new products as a long-term means to ensure 

the continuity and success of the firm. Therefore, NPD was of utmost importance to them. To 

complete NPD tasks, they employed the information technology as a facilitative control 

mechanism to assist them achieves their target. Firstly, the information technology trained them 

in what facets they should consider when contemplating future prospects of the ideas and 

projects. Secondly, it guided their subordinates to gather the appropriate information needed for 

NPD. The correct collated data helped senior management make informed decisions that enabled 

the firm to thrive. As senior management’s meaning of work was linked to their abilities to make 

informed decisions that best served the firm, the information technology certainly supported 

them in this respect. There was no mention of additional remuneration, or how senior 

management were evaluated for their performance even if they achieved successes in new 

products. However, senior management and directors of the firm collectively owned 7% of the 

company’s total shares, and were receiving dividends in proportion to the shares they owned. 

Such level of ownership gave them more incentive to minimise the possibility of making 

inappropriate decisions for the firm.  

 

NPD technologists believed they were hired to transform approved promising ideas into reality. 

They envisaged fewer or no debacles in the making and launching of new products if they had 

done sufficient groundwork and consulted the necessary personnel.  

 

“We’re there to do our job and do it properly, […] make sure that up until the launch, during the launch, 

and just after the launch, that everything goes smoothly. That’s the really telling factor, if you've done your 

job well, then there won't be problems; or if there are problems, then [I would go deal] with [the problems 

and resolve them] smoothly, quickly, and efficiently.” (NPD Technologist #3) 

 



5: Article III 
 

 
Page 176 

Given the limited NPD working experience the NPD technologists had beforehand, they were 

particularly appreciative of the guidance they received from the information technology. The 

information technology detailed all the necessary steps and actions in NPD for them and gave 

them a well-defined plan of what NPD tasks they needed to complete and at which stage of the 

NPD process. They did not need to second-guess what was required from them, and this made it 

possible for them to do their job well. They were highly motivated to do well even though there 

were no immediate tangible financial incentives following successful launches. To them, their job 

was to do the groundwork, and provide the information and recommendations to senior 

management. The firm bore the risks and senior management made the final decisions.  

 

“Like I said I don't get a financial incentive if the product goes well [and] I don't get penalised if the project 

does badly. […] The company takes all the risks […] not us.” (NPD Technologist #3)  

 

NPD technologists were enthused to do well because they wanted to showcase themselves as a 

successful technologist in NPD and consequently create a name for themselves in the food 

industry. They were eager to see new products eventuate on the supermarket shelves and 

continue to be sold for the many years to come. Nothing beat the sense of achievement they felt 

when they saw the results of the projects they worked on appear on the supermarket shelves and 

thrive. The work identity of NPD technologists was enhanced by the sense of accomplishment 

they obtained from transforming promising ideas into tangible new products sold in the 

supermarkets. Each of the NPD technologists at Big Fish was known for some successful projects 

they had worked on and led. Such success was largely produced by matching suitable NPD 

technologists to projects that needed their expertise and personality.  

 

“I mean you get that sense of achievement […] look [at] what I’ve done and this is the finished product.” 

(NPD Technologist #2) 

 

“There’s no physical [… and] no financial incentive [for me]. It’s [about] me doing my job [….] do well at 

my job, to continue to improve my skills, my experience, and knowledge [… and] walk into the 

supermarket and see my product on the shelf. That’s a huge incentive for me. … Obviously the better I am 

at the job, hopefully the more money I’ll earn as well. That is an incentive. [… Then there’s] getting better 

at my job, [and] setting [myself] up for a good future.” (NPD Technologist #3) 
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The performances of NPD technologists at Big Fish were not directly measured by the 

profitability or accomplishment of the new products launched. Their performances were 

measured by how well they motivated and led the NPD project team. As project leaders they 

faced the challenge in fostering contribution and cooperation from all team members. They even 

leveraged the transparency and visibility resulting from the information technology and 

successfully mobilised senior management to intervene and compel uncooperative team members 

to cooperate. 

 

Teamwork and cooperation were factors that were highly valued and promoted within NPD at 

Big Fish. To ensure smooth production for each launch, NPD technologists tried to inform and 

include as many members of middle management and unit management as possible in the final 

stage leading to commercial launch. With the support of the firm, they organised competitions 

and prize draws to raise all employees’ awareness ‘of the upcoming historical launch of three new 

product lines. They also organised a barbecue in the park as a goodwill gesture to thank the 

production workers for helping produce these new products. There was certainly a celebratory 

atmosphere at Big Fish where even the production workers were acknowledged. The NPD 

technologists were clearly focused on anticipating and resolving operational matters for the new 

product launches. They were urged to facilitate good communication and team spirit with their 

project team members. A successful launch also relied on the cooperation and contribution of 

the project team members and not just the hard work of project team leaders.  

 

During the six weeks leading up to the historical launch day, the NPD technologists seemed to 

be concerned if they had done enough and had considered every possible operational aspect in 

case of any malfunction. The NPD technologists were always asked to reflect on what lessons 

could be learnt and improvements made from a project. For example, more questions needed to 

be asked to ascertain whether the forecasted sales figures were exaggerated, and launching on 

Mondays could be particularly challenging when the factory was not operational in the weekend.  

 

“[If a project becomes successful,] the [whole] team [gets the credit. If a project is not successful, nobody gets 

the blame.] It's not a blame culture […] that's what we're trying to encourage […] we celebrate success as 

a team and we learn from whatever's happened as a team as well”. (NPD Technologist #1) 

 

The enthusiasm of the NPD technologists could also be seen in the emotional strain they 

experienced. The more time and effort they spent on a project, the more attached and passionate 
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they felt about it. There were many occasions when they experienced multiple emotions. They 

became anxious and doubtful of the outcome in the imminent gate meetings. It was even more 

demanding when individual senior managers started to approach them at the last minute and 

probed them about the figures, particularly the net present value (NPV).  

 

“Before the gate meeting […] there’s a lot of emotions going on, there’s a lot of thoughts[, …] a lot of 

doubts [… and] positivity [depending] on the stage [of the NPD process… and the] team recommendation. 

[…] if it’s a product that you’re really passionate about, then you want to see [it] succeed for whatever 

reason. I find [24 hours leading to the …] gate meeting [to] be […] a bit challenging with [senior 

managers] coming to me and saying ‘oh what about this?’ […], ‘how do you feel about [that]?’, ‘is the 

NPV very good? […] In the gate meeting itself […] some of them get caught up in the figures [like] cost of 

goods, whether they think [the calculation] is right or not. [They also look at] NPV.” (NPD 

Technologist #2) 

 

However, middle management believed they were employed to manage the functional 

operational matters. This view was further supported by the annual reviews and promotions they 

received, which measured their performances in respective operational areas. Middle 

management were undoubtedly more committed in working towards and meeting the targets of 

their operational areas. NPD was not the core of their work or something that formed their work 

identity. They did not experience the sense of peer pressure that senior management and NPD 

technologists did. NPD performance did not play a part in their performance review, nor did 

they receive any financial incentives or rewards for having converted the ideas into tangible 

products. The use of information technology became an unpleasant chore for middle 

management, and they perceived the information technology had redirected them in a negative 

manner even though they acknowledged it had redirected the firm and others in a positive 

manner.  

 

Based on the above analysis, work identity is an alignment of an individual’s meaning of work 

with that of the firm’s. If a management control was able to help individuals strengthen their 

work identities, then those individuals would perceive that the management control played a 

positive role in completing their work-related tasks. If a management control was causing 

individuals to lessen their work identities, then they would feel the management control played a 

negative role.  
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The further away individuals are from achieving their work identities the more frustration and 

negativity they feel. Such frustrations and negativity will only improve if situations surface that 

help mould their work identities.  

 

5.5 Discussion 

The Stage-Gate Process prescribed by the technology-structured management control provided 

senior management at Big Fish with an interactive channel “to [formally] involve themselves regularly and 

personally in the decision activities of [their] subordinates” (Simons, 1995, p.95). The information 

technology supplied information tailored to senior management across different functional areas 

so they could better understand the NPD projects at their firm. Based on that information, they 

challenged and debated the prospects of the NPD projects at the gate meetings. However, the 

interactive use of management controls can have negative ramifications if senior management are 

not selective when intervening in project activities, or if they intervene in a directive rather than 

facilitative/integrative way (Bonner, Ruekert et al., 2002).  

 

The case data reveals senior management seldom questioned or intervened in the project 

activities unless the project team leaders specifically asked for their guidance. Senior management 

seemed satisfied with the levels of NPD investigation and activities because they knew the 

checklist items and project activities that were prescribed by the information technology. This 

was something they learnt during the redirected phase that they could locate these in the 

information technology. They did not need to ask what investigation and development activities 

the project teams had conducted nor did they need to direct them to carry out activities in the 

gate meetings. This illustrates the importance of redirecting senior management despite the 

implementation of a new management control is intended for controlling and coordinating their 

subordinates. The redirection gave senior management the necessary knowledge of the 

technology-structured management control and its prescribed project activities. It also led senior 

management to have more confidence in the management controls they had implemented. As 

well as providing better knowledge of the project activities, the information technology acted as a 

formal control mechanism for senior management to monitor subordinates and confirm that they 

were completing tasks in a manner that was consistent and aligned with the firm’s target. This 

meant that not only was the technology-structured management control used interactively to 

manage their subordinates, but it was also used diagnostically to monitor the work performances 

of subordinates. Using the management control interactively and diagnostically enabled senior 

management at Big Fish to reap the full benefits of the management control.  
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Simons’ (1995) levers of control helps describe how senior management at Big Fish used 

management control interactively and diagnostically, but Simons’ framework may only be 

appropriate in explaining control at the senior management level which is the level where these 

levers were developed (Berry, Coad et al., 2009). These levers are not specifically devised to cope 

with the operation of controls in their entirety, particularly the perception and use of 

management controls by individuals at lower hierarchical levels (Ferreira and Otley, 2009). To 

understand the how a control mechanism operates in its entirety, in terms of how senior 

management apply it and how it is being used by subordinates, this study examined how middle 

management and NPD technologists perceived and adopted the technology-structured 

management control designed to monitor them in performing and completing their tasks. A new 

set of controls that revise and integrate existing frameworks of management controls is required 

and proposed.  

 

This new set of controls helps explain how different employees perceived and adopted the 

management control that monitored and managed them as they carried out their designated tasks. 

It also describes how senior management employed different control approaches to persuade 

their employees to behave appropriately. It helps to distinguish senior management’s desire to 

provide subordinates with a management control to help them complete tasks, instead of 

presenting a management control that compels their subordinates to complete tasks in a way that 

is consistent with the firm’s intention. This paper adopts the position that the two frequently 

used8 frameworks are not the same and cannot be treated as interchangeable. For example, 

interactive and diagnostic controls can be used in both enabling and constraining manners 

(Mundy, 2010; Adler and Chen, 2011; Tessier and Otley, 2012). The proposed redirecting and 

reinforcing controls are informed and shaped by the case study data to illustrate the dynamic 

pathways and evolution of the use of management controls over a period of time.  

 

The management control system at Big Fish underwent some transformation as an outcome of 

implementing a commercial information technology package. When a new information 

technology is introduced into a firm to enforce management controls, change occurs. This was 

no exception at Big Fish. When the technology-structured management control was first 

                                                 

 
8 These two frameworks are Simons’ (1995) levers of control, and Adler and Borys’ (1996) enabling control framework.  
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introduced into the firm, senior management redirected all individuals to learn and adopt new 

and unfamiliar ways of doing things. Senior management also applied the same redirecting 

control approach on themselves. They admitted they lacked the competencies needed to manage 

and monitor the NPD process, and were willing to learn and persevere with the technology-

structured management control. Redirecting control plays a corrective role by demanding and 

diverting individuals into taking a different and unfamiliar path in completing their designated 

tasks. All individuals had to learn new skills and adopt the information technology when 

completing the NPD tasks. In this approach, senior management wanted to help their 

subordinates perform and complete tasks and yet preferred not to give full autonomy to their 

subordinates (Mundy, 2010). They also led by example through their willingness and 

perseverance in being redirected.  

 

NPD technologists and middle management were not given the choice to opt in or out of using 

the information technology in completing NPD tasks. Senior management applied the redirecting 

control and mandated this adoption because they wanted new routines to be formed. This 

control approach resembles the coercive nature that needs to be employed when introducing new 

management controls (Jordan and Messner, 2012). NPD technologists accepted the information 

technology promptly because the information technology gave them a systematic approach to 

accomplish their assigned tasks. They were first to complete the redirected phase, and were 

subsequently reinforced to continue completing tasks in the new way. This experience 

demonstrated how the redirected phase helped NPD technologists master the skills to complete 

their NPD tasks (Ahrens and Chapman, 2004).  

 

Middle management felt the information technology brought them inconvenience, needless delay 

and more work. Many of them still tried to circumvent using the information technology even 

when it had been implemented for three years. Failing so, they postponed completing the tasks. 

They were the only employee group who resisted completing tasks through the information 

technology. The information technology had prevented them from doing things their way. They 

insisted that the technology-structured management control was constricting them and refused to 

accommodate it even though they eventually admitted the new management control was the right 

approach for the firm. Their conflicting views might explain the ambivalent views suspected at 

the collective employee group level that management controls can be both supporting and 

controlling (Adler, 2012). Nonetheless, the experience of middle management revealed that 
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ambivalent views are not restricted to individuals at a collective level, but are extended to 

individuals at a personal level. 

 

Even though senior management applied the same control approach in redirecting all the 

individuals, each employee group experienced the magnitude, intensity and interval of the 

redirection differently. Middle management felt they were highly redirected. Their perceptions of 

the redirection were greater than what the senior management had intended for and presented to 

them. Each middle manager also held a different perception about the magnitude and intensity of 

the redirection they received. Their varying assessments resulted from their personal exposure to 

the prescribed Stage-Gate Process that was embedded in the information technology. Their 

exposures were gained through attendance at gate meetings and prior experience with the Stage-

Gate Process, particularly among those who were previously governed by an unsystematic 

management control.  

 

Unlike middle management, other employee groups demonstrated little or no resistance to the 

new management control. They also had comparable perceptions of the redirection to those 

senior management had intended and presented to them. Such differences in outcome might 

have been affected by the level of training and education provided on the new management 

control. Both senior management and NPD technologists received exhaustive training on the 

technology-structured management control when it was first introduced. The training was not 

just about how to operate the information technology, but was also on the overview of the 

management control. This situation illustrated the importance and necessity of training in 

communicating the purpose and philosophy of the technology-structured management control. 

Ongoing training also played an influential role in relaying the commitment and actions of senior 

management with the management controls. As project leaders, NPD technologists were 

required to attend gate meetings, which became part of their ongoing training. They saw how 

senior management used the technology-structured management control when deliberating the 

projects. They witnessed how insistent and consistent senior management were in considering 

only ideas and projects that had been entered in the information technology. They also noticed 

how senior management seldom questioned or intervened in their project activities and yet were 

relatively familiar with their project activities.  

 

The experiences at Big Fish suggested two important aspects that firms should instigate when 

introducing new management controls. First, introductory training programmes should be 
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designed to communicate the purpose and philosophy of the technology-structured management 

control. Second, firms should provide ongoing training opportunities that enable subordinates to 

understand the use of management control. As seen in Big Fish, these two aspects helped shape 

individual perceptions, increased individual confidence and reduced their resistance to the 

management control.  

 

Once the technology-structured management controls are accepted and established among 

individuals in a firm, senior management could change the redirecting control approach to a 

reinforcing one to encourage their subordinates to continue completing tasks, but with increased 

commitment adhering to the newly established ways of doing things. Reinforcing control plays a 

reassuring role by giving individuals support and confidence to further increase their 

commitment to perform and complete tasks. Senior management at Big Fish applied this 

reinforcing control approach to the NPD technologists soon after they mastered the skills of 

completing NPD tasks through the information technology.  

 

This study reflects a 3½ years’ time period of how individuals at Big Fish were initially redirected 

and subsequently reinforced to complete NPD tasks. The period started when the technology-

structured management control was first implemented onsite and ceased at the end of the data 

collection period. Senior management had intended to present the same control approach of the 

same magnitude to all individuals when introducing the management control. All individuals 

concurred that they were redirected when the management control was first implemented. 

However, individuals from each employee group had different perceptions of the magnitude 

(whether strongly or gently) and outcome (whether positively or negatively) of the redirection. 

Individuals perceived a control approach to be positive when their work identity was supported; 

negative when their work identity was not supported. Therefore, addressing how a control 

approach is presented to individuals can help improve their perceptions and attainment of the 

work identities they understand and to which they aspire. In the case study, the perceived 

magnitude for redirecting control depended on the level of change individuals were asked to 

make as opposed to the way they used to do things. The perceived magnitude of the reinforcing 

control depended on the commitment of individuals to continue doing things in the same old 

way. The wider the disparity between presented and perceived magnitude, the greater the 

resistance expressed by the individuals. Middle management were the only employee group who 

resisted the information technology. They also had the biggest disparity between the presented 

and perceived magnitude. The other two employee groups only had a slight disparity between 
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presented and perceived magnitude, suggesting they did not resist the information technology but 

welcomed the new management control and the associated changes.   

 

Figure 5-1 provides a visual summary reflecting how individuals internalise the management 

control system since its inception. Internalisation is high if individuals are attuned to using the 

management control system without being reminded. Internationalisation is low if individuals 

need to be reminded constantly to adopt and follow the management control system. This figure 

depicts both the expectations of senior management and the perceptions of individuals over the 

3½ years’ time period and illustrates how individuals from each employee group perceived they 

were redirected and/or reinforced to complete their assigned NPD tasks. The redirecting control 

is shown in red and the reinforcing control in green. There is also a transition period in which an 

employee group experienced both redirecting and reinforcing controls when they transit from 

one control to another, which is shown by the green line overlapping onto red line. The thickness 

of the line represents the varying internalisation within the employee group.  

 

Figure 5-1: Illustration of Redirecting and Reinforcing Controls at Big Fish 
 

As depicted in Figure 5-1, NPD technologists at Big Fish experienced the shortest redirecting 

period among the three employee groups involved in NPD tasks. They had a higher 

internalisation of the reinforcing control than senior management expected. NPD technologists 

believed the new management control system provided them with a systematic approach to 

follow as well as a formal channel for them to seek guidance and intervention from the senior 

management team. The new management control system became part of their routine very 

quickly because it supported them to complete their assigned tasks. That is why the NPD 

technologists completed the redirecting period sooner than senior management had expected and 
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ahead of senior management’s redirecting period. Senior management spent much time and 

effort learning and grasping the technology-structured management control. They had low 

internationalisation because they were constantly reminding themselves to imagine what Robert 

Cooper the author of the Stage-Gate Process would have said or done. They did not hurry 

through the redirecting period nor were concerned by the longer time frame it took them to 

grasp the new management control. They finally begun to settle into a reinforcing phase just as 

the data collection was coming to an end. Middle management were the only employee group 

who exhibited resistance towards the new management control system and never experienced 

reinforcing control within the reflection period. Like other firms in the food industry, most 

projects at the firm entailed incremental new products which is a slight change to an existing 

product. Yet, middle management were still looking for excuses to circumvent using the 

information technology to complete their assigned NPD tasks when the data collection ceased. 

These NPD tasks necessitated minimal time from them, often as little as five minutes, but they 

gave various excuses and procrastinated until after the task cut-off time but before the gate 

meeting time. Their internalisation was very low and they had to be constantly reminded by their 

superiors, senior management, or by their peers, the NPD technologists, to adhere to the new 

management control system.  

 

Redirecting controls exhibit elements of both controlling and enabling uses of management 

controls. The emphasis is on insisting individuals to make a change and adopt new ways of doing 

things to perform and complete their NPD tasks. Reinforcing controls also exhibit both elements 

of controlling and enabling. Nonetheless, the emphasis is on encouraging individuals to continue 

with the newly established ways of operating. The primary decision senior management have to 

make in the use of management controls is deciding whether they should persuade their 

subordinates to change gears by redirecting them, or simply to continue to do things in the usual 

manner by reinforcing them.   

 

5.6 Conclusion 

This paper explores how senior management adopt different control approaches to direct and 

influence employee behaviour in performing and completing NPD tasks. The empirical results 

showed that the use of redirecting control is an appropriate control approach when new 

management control is first introduced into a firm. Redirecting control plays a vital corrective yet 

positive role and focuses on teaching individuals new skills and new methods of doing things. It 

also facilitates senior management to monitor work activities and performance to ensure 
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individuals are breaking away from their old practices and adopting new ways of doing things. 

Once individuals become accustomed to the new ways of doing things, it is more appropriate to 

apply a reinforcing control because it plays a reassuring role in encouraging individuals to 

continue completing tasks with increased commitment. It also has a positive effect on cultivating 

the right employee attitudes to continue to adhere to the current management control. 

Appropriate use of redirecting and reinforcing controls helps senior management create the right 

level of persuasion in achieving the desired work activities and employee behaviour for the 

interim.  

 

The ever-changing and competitive market conditions in NPD may require senior management 

to alter their control approach to suit the environment and the type of innovation required. 

Therefore, senior management may interchange control approaches between persuading their 

subordinates to adopt a new course of action or persist with an existing course of action when 

completing tasks. It is this interchange of control approaches that helps describe the dynamic 

changes of management controls, and thus contributes to our knowledge and understanding of 

the operation and use of management controls in practice. This interchange of control 

approaches also revealed the interim targets of senior management at Big Fish in their application 

and use of management controls, rather than revealing only their ultimate intention which tended 

to be providing their subordinates with an enabling management control to complete the 

necessary tasks suitably.  

 

There are more descriptions on redirecting control in this paper because senior management 

were introducing a new management control system at the research site. Senior management 

adopted redirecting control to insist their subordinates adopt new ways of doing things when 

completing NPD tasks. If the management control system had been implemented for several 

years and was established, senior management might have applied different control approaches 

simultaneously on different individuals. Senior management were seen employing both 

redirecting controls and reinforcing controls on different individuals when the study was near the 

end of the data collection period, which was 3 years after the technology-structured management 

control had been implemented onsite at Big Fish.  

 

The case study data also described how individuals perceived the control approach they received 

similarly to how senior management had intended it to be applied, but each of them had a 

different sense of the outcome, intensity and magnitude received. These perceptions varied 
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considerably even when the individuals belonged to the same employee group, as shown amongst 

middle management. If the management control had personally supported them in attaining the 

work identity they understood and aspired to, they acknowledged that management control had 

positively redirected them, or positively reinforced them. The work identities of NPD 

technologists were attained when they saw the projects they had worked on finally appeared as 

tangible new products on the supermarket shelves. They felt positively redirected by the 

technology-structured management control and then positively reinforced when required to 

continue to use the management control with increased commitment. The work identities of 

senior management were attained when they felt they were able to make informed decisions that 

best served the firm. Even though they were redirected by the management control they had 

implemented they were positive about the redirection. Middle management, however, felt 

differently. They understood the purpose of their work to be solely within their functional areas, 

and NPD tasks were extra work to them. NPD tasks did not enhance their work identity; hence 

they felt negatively redirected by the newly introduced management control. Yet, they showed 

interest in NPD if new ideas came from customer requests. To them, these new ideas could 

contribute towards providing good customer relations and help them attain their work identity 

because customer relations were part of their normal functional duties.  

 

In conclusion, this study has shown that the proposed new set of management controls has 

provided a better understanding of the dynamic changes of management controls as used by 

individuals from different hierarchical levels. Furthermore, this study also reveals that the 

proposed redirecting and reinforcing controls have a profound effect on individuals’ perceptions 

regarding management controls employed by their senior management. 

 

The research can be further enhanced and extended in several ways in future studies. The same 

study can be repeated at the same case site a few years after the management control system 

becomes more established at the firm. Such continuing study could provide valuable insights into 

whether and how senior management interchangeably apply varying control approaches to 

different individuals and whether the rapid and frequent change of control approach affect the 

work identities of individuals. There are a number of external factors that may affect senior 

management’s NPD decisions and their selection of control approach. Besides the competitive 

market environment, there may also be environmental and aqua-farming concerns within the 

food and fish farming industries that may affect senior management’s NPD decisions and control 

approaches. This study helps researchers understand whether and how specific control 
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approaches affect the work identities of individuals and whether any rapid and frequent change 

of control approach further affects their work identities. It will be of particular interest to explore 

whether the perceived positive reinforcement of the technology-structured management control 

for NPD technologists remains positive in the future if they are assigned to other types of 

projects such as reducing wastage and expenditure for the firm. Such interest takes into account 

that their current work identities are connected to seeing the tangible new products appearing on 

the supermarket shelves. The same study could also be repeated at other case sites to verify the 

effects from employing redirecting and reinforcing controls and corroborating the connections 

between work identity and management controls. Such a study would add further insights and 

understanding if comparisons can be made between firms that structure management control 

through information technology, and those that do not.  
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5.7 Appendix 1:  Interviews Undertaken at Big Fish 

Employee 
Group 

Job Role and/or NPD Role 
Before 
Launch 

Near 
Launch9 

Soon After 
Launch10 

Far After 
Launch11

Senior 
Management 

Senior Manager #1 – Sales and Marketing     
Senior Manager #2 – Processing     
Senior Manager #3 – Aquaculture     
Senior Manager #4 – Finance  12   
Senior Manager #5 – Technical 12   

NPD 
Technologist 

NPD Technologist #1 – NPD Administrator      
NPD Technologist #2 – Project Team Leader    
NPD Technologist #3 – Project Team Leader    

Middle 
Management 

Middle Manager #1 – Domestic Sales     
Middle Manager #2 – Domestic Marketing     
Middle Manager #3 – Export Sales    
Middle Manager #4 – Cost Accountant     

 Average Length of Interview (in minutes) 70 mins 65 mins 85 mins 45 mins 
 

 

5.8 Appendix 2:  A Timeline of the Research Reflection Period and Data Collection Period 

 

 
Figure 5-2: The Research Reflection Timeline at Big Fish 

 

  

                                                 

 
9 “Near launch” was within 4 to 6 weeks before the historical launch date of introducing the 3 lines of new products to the 
market. 
10 “Soon after launch” was 5 months after the historical launch date. 
11 “Far after launch” was 14 months after the historical launch date. 
12 Two interviews were conducted with the same individual during this period. 
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If the world ever advances beyond what it is today,  
it must be led by men who express their real opinions. 

~ Robert G. Ingersoll, lawyer and orator (1833‐1899) 
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6.1 Summary of this Thesis 

This thesis explored how information technology is used as a management control mechanism to 

influence and monitor employee behaviour in completing NPD tasks, which is the overarching 

research objective of the thesis. Five research questions were formulated to address and answer 

this research objective. A longitudinal case study approach was adopted to gain a richer 

understanding of how technology-structured management control was applied to and used by the 

various individuals in practice at Big Fish. Research participants were interviewed and observed on 

site over an extended period of 21 months. The observations preceded the interview discussions. 

Twenty-three individuals from different hierarchical levels and functional areas were observed 

over eight NPD meetings. Among the observed participants, thirteen were interviewed. A mixed 

hierarchical levels of participants was examined to ensure the different perceptions they had on 

NPD (Felekoglu and Moultrie, 2014) could be represented and examined.  

 

Chapter 2 of the thesis provided a literature review identifying the background as to why further 

research was required to explore the research objective. The literature surveyed fell into three 

main areas, around information technology, management controls and NPD. The literature for 

each of these areas is discussed in detail with the key papers and frameworks relevant to the 

research being identified. This chapter tried to balance an overview of the literature pertaining to 

the overall research objective with the literature concerning the more specific research questions 

discussed in Chapters 3, 4 and 5.  
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As noted, the research study was divided into three parts reported in three chapters. The first part 

focused on senior management, the individuals who decided and implemented the technology-

structured management control for NPD. This was discussed in Chapter 3. The second part 

focused on each individual’s perspectives and interpretations but also compared the perspectives 

and interpretations across the three different employee groups: namely, senior management, 

middle management, and NPD technologists. This was discussed in Chapter 4. The third part 

focused on how senior management applied different control approaches over time and how the 

various individuals responded to and used the management control. This was discussed in 

Chapter 5.  

 

Article I (Chapter 3) set a platform to the thesis and described why senior management got 

involved in the NPD projects and designed a management control mechanism to influence their 

subordinates. The article described how their behaviour in making NPD decisions was influenced 

and changed as a result of the technology-structured management control, particularly as the 

information technology opened them up to more scrutiny than they had anticipated. The article 

also described how the chief executive officer (CEO) relinquished his authority of being closely 

involved in NPD projects but was able to monitor his subordinates discreetly because of the 

information technology that was implemented.  

 

Using Adler and Borys’ (1996) four design principles, Article II (Chapter 4) described how an 

enabling management control was purpose designed to leverage the benefits of information 

technology to persuade and monitor individuals involved in NPD to complete their tasks. The 

description of how an enabling management control was designed and operated was arrived at by 

examining how individuals within the project teams responded and reacted to the information 

technology. The article focused on explaining how information technology could contribute to 

and improve the enforcement of management controls. 

 

Article III (Chapter 5) proposed a new theoretical lens to help demonstrate how different control 

approaches of redirecting and reinforcing could be applied interchangeably to achieve the desired 

interim targets in influencing and monitoring employees in completing NPD tasks. The 
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theoretical lens integrates both Simons’ (1995) levers of control1 and Adler and Borys’ (1996) 

enabling control framework and further develops them to illustrate how interactive and 

diagnostic controls can be used in both enabling and constraining ways over an extended period. 

The proposed lens helps clarify how senior management can constrain individuals to take a 

directed path and yet still provide them with some autonomy to complete their tasks, and 

explains why individuals assess some controls as positive and some as negative. The new set of 

management controls was developed by examining the ongoing interactions between the senior 

management, who designed and enforced the management control, and the project teams, who 

were directed and monitored by the information technology, and by comparing the magnitude 

and intensity between the original intentions and individual perceptions of the control 

approaches. 

 

6.2 Major Findings and Contributions from this Thesis 

This thesis has made several empirical and theoretical contributions to the literature. These 

contributions have been mentioned in each of the original articles, but will be summarised in this 

section. 

 

The longitudinal in-depth case study provided empirical evidence that was lacking on how 

information technology operates as a management control mechanism in practice, and why 

senior management got involved in NPD projects and designed a technology-structured 

management control to influence and monitor task-completion. Because the management control 

examined in the case study was purpose designed to work with the ready-made commercial 

information technology, it produced a tremendous impact on organisational visibility. The 

visibility increased transparency and openness within the firm, and opened individuals to more 

scrutiny. Not only did the information technology open employees to more scrutiny but it also 

provided senior management with opportunities to intervene. No negative ramifications arose 

from their intervention because they intervened in a facilitative manner. The empirical evidence 

also shows that information technology exposed the supposed “watchers” to more scrutiny than 

                                                 

 
1 The discussion and debate in Article III (Chapter 5) focus only on the diagnostic and interactive aspects of Simons’ (1995) levers 
of control with little mention of the belief and boundary systems. This is because the focal point centres on comparing and 
contrasting the dual role of controls used for describing management control systems, e.g. diagnostics versus interactive, coercive 
versus enabling. Furthermore, the case data present more illustrations on the diagnostic and interactive aspects, and a number of 
literature tend to focus on diagnostic and interactive aspects in their discussions, e.g. Henri (2006), Tessier and Otley (2012).  
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they had anticipated. These “watchers” have effectively become the “targets of surveillance” to 

their subordinates, whom they had intended to monitor and control.  

 

Information technology contributes significantly to the operation and application of management 

controls if the management control structures have been designed to leverage the capabilities of 

information technology. Employee behaviours are changed when they cannot continue to do 

things in the old way but are forced to do things in the new information technology way. Part of 

the major change in employee behaviour is influenced by the visibility created through 

information technology. Information technology plays an important role in setting up formal 

communication channels for disseminating relevant local knowledge. The communication of 

relevant local knowledge helps establish global transparency formally outside of the gate meetings 

without the need for reliance on human coordination efforts. Global transparency operates best 

when internal transparency exists and is strong. Information technology helps strengthen internal 

transparency if a systematic approach is provided to individuals to reflect on their local 

knowledge of the NPD projects, and complete their designated NPD tasks. 

 

The empirical evidence demonstrates how both senior management and lower level management 

could use management control systems to manage and control their subordinates. To understand 

how management controls change dynamically over time, a more dynamic set of management 

controls is proposed. The proposed “redirecting control” is effective when fostering new ways 

and behaviours for completing tasks, particularly when a new management control system is first 

introduced into a firm. The proposed “reinforcing control” is effective when the management 

control systems have been implemented for sufficient time to become established in the firm. 

Redirecting and reinforcing controls have played both positive and negative roles for individuals. 

Interchanging between these two control approaches helps persuade individuals to behave 

according to the needs and plans of the firm at the time. Individuals perceive management 

controls as positive when they experience support for what they understand and aspire to be their 

work identities; if not, they perceive as negative. Therefore, providing the appropriate initial and 

ongoing training can help improve what individuals perceive to be their work identities and their 

perceptions of the management controls.  

 

6.3 Limitations 

One limitation of the case study approach in this thesis was that it was carried out at a single 

organisation. However, to ensure generalisability of the study, the information technology chosen 
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for the study was a commercial solution that is widely chosen and adopted by many companies 

and industries around the world.  

 

The second limitation is how best to divide and allocate the dataset from a single organisation 

while ensuring the data’s uniqueness for each of the three articles. The study conducted at Big 

Fish was written and presented in three separate articles. Each article was written as a standalone 

paper and addresses certain parts of the thesis. The combination of the three articles provides a 

bigger picture and fuller account of how information technology can be used to enforce 

management controls in NPD processes.  

 

The third limitation comes from having a single researcher carrying out the data collection and 

analyses of the case data. Different researchers may have noticed different cues when observing 

the various meetings and led the interview dialogues down a different path. Different researchers 

may also have had dissimilar interpretations of the case data and may have produced findings that 

are different from those presented in this thesis. However, a single researcher may have the 

advantages of forging closer relationships with the research participants as well as gaining a fuller, 

more holistic picture of the case site and its people. 

 

The fourth limitation arises from the specificity of the firm, in terms of the individual employees, 

the company culture, the locality of the business in a rural area, and the company products that 

they take pride in having reared and farmed themselves and not been supplied by other third 

parties. This specificity may have affected how the technology-structured management control 

operates and is being used at Big Fish.  

 

6.4 Lessons Learnt 

I was amazed at how much intricate detail goes into rearing salmon and developing successful 

new salmon products. Before I started my data collection, I had a common view that most 

people have, salmon is salmon. What new salmon products can one produce? It is simply a type 

of fish. 

 

Even though salmon is a food product commonly known for its health benefits and readily 

accessible in many supermarkets, it is not considered a commodity. This is because salmon is less 

affordable than other products for daily consumption for many households despite its many 
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health benefits. Salmon is commonly viewed as an upmarket restaurant menu item and possibly a 

luxury food item.  

 

One resource I found useful was observing the salmon products in supermarkets. However, not 

all items of existing or new products are stocked in all supermarket stores and the availability of 

the items depends on the store location and clientele. Observing the products in supermarkets 

helped validate what was said in interviews, and in understanding the market competition. It was 

also useful observing salmon products in supermarkets overseas when I was away attending 

conferences.  

 

I gained considerable knowledge about salmon during my research, how it is reared and fed to 

get the pink colour. I learnt of the different species, particularly Atlantic Salmon versus King 

Salmon, in terms of their energy intake, their fat content, and their market price. I learnt about 

the salmon industry as well as the aquaculture industry. All this background work was particularly 

helpful when observing meetings. It would have been beneficial if I had known more about their 

business and understood their “salmon” language better when I first started my data collection as 

it would have helped my comprehension of the dialogue in the meetings, such as a “gaping” or a 

“bleeding” problem with the salmon.  

 

From a data collection point, I would have liked to have visited the research participants at the 

case study site more regularly, particularly during the “quiet” months. I only visited them when 

they informed me of their scheduled gate meetings. However, visiting the case study site was not 

a simple affair since it is located in a different city, with each return trip taking nearly 3 hours by 

air. I travelled as often as three times per month during a “busy” month to observe their 

meetings, but not at all during the “quiet” months.  

 

Besides interviewing the research participants and observing them in meetings, I visited one of 

the case study site’s sea farms in the Marlborough Sounds region as well as several of their 

processing factories in Nelson. In recent years, I also attended several of the annual aquaculture 

conferences for local practitioners. It would have been advantageous if I had known about and 

attended this conference before and during my data collection period. This conference helped me 

better appreciate the environmental, social, cultural and political issues that are unique to the 

aquaculture industry while I was analysing the case data and writing my articles. It was also a 

good place to reacquaint and follow up with the research participants from my case study site.  
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On a personal level, I overestimated why firms choose to invest in and implement information 

technology. I thought individuals would be logging in and using the information technology 

regularly like they would with an email system, but they did not. They would only log in when 

they were submitting their completed tasks or were searching for certain information.  

 

The additional knowledge of salmon has certainly been a “by-product” from my doctoral thesis 

which has enriched and brightened my personal life. Not every person gets to visit a salmon farm 

and the salmon processing factories. I was pleasantly surprised to find we had to travel 45 

minutes one way on a speedy water taxi to reach a salmon farm. A freight boat takes 4 hours each 

way to reach this farm. I honestly thought we would walk on a plank to reach the farms. That 

shows how naïve I was when I embarked on this “salmon journey”.  

 

6.5 Future Research 

This research study can be further extended in a number of ways. The same study can be 

repeated at other case study sites. One possibility for future research is to investigate other 

companies that have implemented the same commercial information technology. The in-depth 

case study investigation can be carried out at other companies within the same food industry or 

those in other industries. This would allow several cases to “talk to each other” (Lukka and 

Mouritsen, 2002, p.808) and better improve understanding of the influences information 

technology has on exercising and enforcing management controls in the NPD processes. It 

would also enable the results from my case study to be corroborated with other cases. The 

investigation of other companies that have adopted the same commercial information technology 

can be broadened by conducting a survey. The questionnaire and survey instruments can be 

developed from the findings revealed at Big Fish. The survey can help support, challenge or 

refute, the findings uncovered at Big Fish. 

 

Another possibility for future research is to repeat the same study by investigating similar salmon 

companies in other countries, for example Canada, Chile, Norway, and Australia. This 

comparison would help provide external validity to my in-depth case study as well as reveal 

whether the uniqueness and sustainable supply of farmed salmon has any effect on the use of 

management controls for NPD. The scope of the study could also be extended to include other 

companies in the aquaculture industry.  
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The research can also be extended by dividing the companies into several categories: companies 

that formally deployed (1) sophisticated information technology; (2) easy-to-use ubiquitous 

information technology tools; or (3) no information technology tools to enact management 

controls. The categorisation would allow for further comparison between companies that fully 

employed information technology as control technology and those that did not.  

 

Besides repeating the same study at other sites, it could also be repeated at the same case study 

site, Big Fish, several years later. The case study was conducted two years after the information 

technology was implemented, a time when the information technology was just starting to bed in. 

Repeating the same study at the same site would once the management control system is more 

established at the firm would enable an examination of the maturity of the technology-structured 

management control resulting from prolonged use. Repeating the study would allow valuable 

insights into whether and how technology-structured management controls evolve and change 

over time, and whether they weaken or strengthen over time. It could also help explain when and 

if negative technology dominance emerges in a decision process with prolonged use. 

Furthermore, it might be possible to determine if the heavy involvement of senior management 

(the CEO in particular) in the selection and use of information technology influenced the success 

of information technology to structure and administer management controls at Big Fish. In 

particular, it would be interesting to examine the ongoing impact and evolution of the 

information technology after the CEO and original team of senior management left the firm. 

Would a change in management style affect the ability and sustainability of the information 

technology to enact and enforce management controls when new senior management takes over? 

If so, would the subordinates who had developed work habits based on the course of actions 

prescribed by the information technology resist change? Would employees’ reliance on 

technology have an influence on the future and continuous adoption of the technology-

structured management controls in the firm? It would also be interesting to find out if the alleged 

central data repository feature of the information technology can serve as an organisational 

memory when key employees leave the firm. 

 

Future studies could also look into how formality and creativity reconcile with each other in a 

structured process. This is an interesting extension because for many years formality has been 

seen as restricting employees’ freedom to experiment (Davila and Wouters, 2007), hindering 

creativity for many years (Abernethy and Stoelwinder, 1991) and mitigating innovation (Rockness 

and Shields, 1984; 1988; Abernethy and Brownell, 1997) to the extent of killing creative 
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inspiration (Amabile, 1998). Yet, none of these hindrances and stagnations was observed in Big 

Fish even with the continuous monitoring and intervention made possible by the information 

technology. Furthermore, the launches of several historical innovative new products revealed that 

creativity had actually flourished for Big Fish. This phenomenon could be partly attributed to how 

senior management followed the protocols prescribed by the technology-structured management 

control without following the protocols to the letter.  

 

In summary, this thesis shows that management controls can play both positive and negative 

roles for individuals over time and information technology can assist significantly in the 

enforcement of management controls in NPD processes. As management control systems evolve 

and change in form and intensity over time, particularly under the influence of changing market 

conditions, the control approach may need to be altered to reflect the need, namely whether to 

persuade individuals to adopt a new course of action or persist on the new path following 

redirection with increased commitment in completing NPD tasks. New courses of action require 

individuals to learn new ways of doing things. Appropriate use of management controls is 

therefore necessary to better prepare those individuals who are reluctant and fearful of change.  

 

The use of management controls is not restricted to senior management. Employees who have 

access to the management controls could make use of them to help them perform and complete 

their tasks as well monitor their subordinates. Several factors give rise to the significant impact of 

information technology as a control technology. For example, information technology assisted in 

communicating relevant common local knowledge across the firm and enhanced global 

transparency if internal transparency was strong. Information technology placed individuals in 

permanently visible positions that persuaded them to share information they could previously 

keep to themselves. The visibility and availability of information of the information technology 

exposed individuals who were the supposed “watchers” of management controls to become the 

“targets of surveillance” of those they had targeted to control and scrutinise.  

 

Overall, these findings should contribute to fill the gaps in understanding the intersecting areas of 

information technology, management controls and NPD. That is, how information technology 

can be used as a management control mechanism to influence and monitor employees perform 

and complete NPD tasks.  
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Knowing trees, I understand the meaning of patience.  
Knowing grass, I can appreciate persistence. 

~ Hal Borland, journalist (1900‐1978) 
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7.1 Synopsis of NPD Projects Observed and Launched Over Data Collection Period 

This sub-section contains photographs of the three NPD projects that were observed and 

launched during the data collection period of this thesis. These photos, courtesy of Big Fish, are 

intended to provide a visual illustration of the resulting products from these NPD projects 

described in the three articles. These NPD projects have been referred to as Project X, Project Y, 

and Project Z throughout this thesis. 

 

7.1.1 Project X 

The produced product is an uncooked salmon fillet flavoured with Lemon Pepper seasoning, and 

topped with red bell pepper, lemon peel, and parsley. Consumers can remove the salmon fillet 

from the pouch and place it straight into the oven to bake at 200º Celsius for 15 minutes. The 

salmon fillet is pin boned, and comes in random weighs between 850g and 950g with the skin on.  

 

Uncooked salmon fillet in pouch Cooked salmon fillet 



7: Appendices 

 
Page 205 

 

7.1.2 Project Y 

The produced product is a selection of smoked seafood products assembled on a sealed platter. 

There are five different seafood products on this platter, four of which are hot smoked items 

(salmon portion, salsa nibbles, mussels, and mackerel) and one of which is a cold smoked item 

(salmon slices). The platter contains 500g of smoked products that require no further cooking, 

and is ideal as a party platter.  

 

Selection of smoked seafood items on a sealed tray 
 

The seafood products contained in this platter have since been changed to a selection of smoked 

salmon products instead. There are four salmon products on the platter at present, consisting of 

two hot smoked items (salmon portion and salsa nibbles) and two cold smoked items (salmon 

slices with added Pastrami pepper mix and without any spices). The platter has also reduced in 

weight to 400g and at a lower recommended retail price.  

 

Selection of smoked salmon items on a sealed tray 
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7.1.3 Project Z 

Project Z resulted in three lines of fresh salmon products: salmon loin, salmon escalope, and 

salmon stir-fry. These fresh products are packed in a modified atmosphere of nitrogen gas and 

oxygen that allows them to have a minimum 10 days shelf life in a retail store and a maximum of 

14 days from the date of packing.  

 

The salmon loin contains four pieces of 
salmon portions. Each piece is machine cut on 
a 90º angle and weighs around 62.5g. 

  
The salmon escalope contains two pieces of 
salmon portions. Each piece is machine cut on 
a 45º angle and weighs around 125g. The 
escalope pieces have more surface area 
exposed than the loin pieces because of the 45º 
angle cut. 

  
The salmon stir-fry contains 275g of tails and 
belly trim surplus pieces from the loin and 
escalope products. 
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Salmon products on display in their trays 
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7.2 List of Research Activities and Formal Interviews Undertaken at Big Fish 

 

 

This sub-section details the research activities and formal 

interviews that were undertaken at the case site Big Fish.  

 

Big Fish is a vertically integrated food company in New 

Zealand that rears, farms, develops and processes its own 

branded salmon products internally. Big Fish was chosen for 

this study because it used a commercial software package 

extensively to manage and coordinate its NPD process and 

tasks. 

At the time the study was conducted, Big Fish employed over 400 employees across the company, 

has an annual turnover of NZ $100 million1, and produced 7,300 tonnes of fish each year. Half 

of the fish produced were sold locally in New Zealand while the other half were exported, mostly 

to Australia, Japan and the United States. 

 

 

 

7.2.1 Summary of Important NPD Events and Data Collection Period on a Timeline 

 

Figure 7-1: A Timeline of Important NPD Events and Data Collection Period at Big Fish 
 

  

                                                 

 
1 Exchange rate is NZD $1 = USD $0.7675 as of 08-December-2014. 

2006 2007 2008 20092005 2010

2006

Hired a 
system administrator 
to manage the 
information technology

2005

Actively develop and introduce 
new food products became 
part of company’s strategy

Jun 2007

Information technology
was implemented onsite

2008

Hired second 
full-time 

NPD technologist

2005

Hired a 
technical manager

2008

Hired first 
full-time 
NPD technologist

2006

Decided to implement 
information technology for

new product development process

Oct 2009

Historical product launches
(3 lines of new products)

2005

Started a weekly
book club

2011

30/04/2009 - 6/12/2010

Data Collection Period

Data Collection Period
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7.2.2 An Overview of the Employee Groups Involved in NPD at Big Fish 

 
Figure 7-2: An Overview of the Employee Groups Involved in NPD at Big Fish 

 

7.2.3 An Organisational Chart of the Individuals Involved in NPD2 at Big Fish 

 
Figure 7-3: An Organisational Chart of the Individuals Involved in NPD at Big Fish 

 

                                                 

 
2 This organisational chart relates only to the NPD process, rather than the normal operations of the firm. 
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7.2.4 Full List of Personnel Observed in Gate and/or Team Meetings in 2009 (and if Interviewed) 

Employee 
Group 

Job Role and/or NPD Role 
Gate Meetings Team Meetings Interviews  

14/05 28/05 05/06 23/07 10/09 10/09 10/09 12/10 (4) (5) (6) (7) Code 
CEO Chief Executive Officer (CEO)             PS 

Senior 
Management 

Senior Manager #1 – Sales and Marketing             DE 
Senior Manager #2 – Processing             PM 
Senior Manager #3 – Aquaculture             SH 
Senior Manager #4 – Finance             BG 
Senior Manager #5 – Technical             RS 

NPD Unit 
NPD Technologist #1 – System Administrator              KM 
NPD Technologist #2 – Project Team Leader             VA 
NPD Technologist #3 – Project Team Leader             ST 

Middle 
Management 

Middle Manager #1 – Domestic Sales        3     SY 
Middle Manager #2 – Domestic Marketing        3     SG 
Middle Manager #3 – Export Sales 1    1        GT 
Middle Manager #4 – Cost Accountant             AS 
Middle Manager #5 – Fish Performance Analyst   2          RM 

Unit 
Management 

Brand Manager #1             CP 
Domestic Sales Account Manager             RD 
Factory #1 Value Added – Factory Manager             DM 
Factory #1 Value Added – Factory Planner             RB 
Factory #1 Value Added – Day Shift Supervisor             TB 
Factory #2 Smokehouse – Factory Manager             MN 
Factory #3 Ready to Eat – Factory Planner             AM 
Factory #4 Innovative Foods – Factory Manager             TM 

External Equipment Technician             XX 
 Length of Meetings (in minutes) 60 60 120 60 120 30+45 55 50      

                                                 

 
1 Representative for Senior Manager #1 – Sales and Marketing    4 Individuals were interviewed before the historical launch date 
2 Representative for Senior Manager #3 – Aquaculture 
3 Participated in the Team Meeting via telephone conference call 

5 Individuals were interviewed near the historical launch date (within 4 to 6 weeks) 
6 Individuals were interviewed 5 months after the historical launch date 

          7 Individuals were interviewed 14 months after the historical launch date 
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7.2.5 Formal Interviews Conducted in 2009 and 2010 

Employee 
Group3 

Job Role and/or NPD Role Before Launch Near Launch4 After Launch5 

CEO Chief Executive Officer (CEO)  12/10/2009 40 mins

Senior 
Management 

Senior Manager #1 – Sales and Marketing 28/05/2009 110 mins 
Senior Manager #2 – Processing 28/05/2009 60 mins 12/10/2009 12 mins
Senior Manager #3 – Aquaculture  10/09/2009 100 mins

Senior Manager #4 – Finance 
 10/09/2009 25 mins
 12/10/2009 40 mins

Senior Manager #5 – Technical6 
30/04/2009 60 mins 06/12/2010 10 mins
05/06/2009 60 mins 

NPD Unit 
NPD Technologist #1 – System Administrator  30/04/2009 45 mins 12/03/2010 85 mins
NPD Technologist #2 – Project Team Leader  11/09/2009 75 mins 06/12/2010 15 mins
NPD Technologist #3 – Project Team Leader  11/09/2009 75 mins 06/12/2010 30 mins

Middle 
Management 

Middle Manager #1 – Domestic Sales  08/10/2009 100 mins
Middle Manager #2 – Domestic Marketing  08/10/2009 55 mins
Middle Manager #3 – Export Sales  06/12/2010 135 mins
Middle Manager #4 – Cost Accountant  12/10/2009 75 mins

 Average Length of Interview (in minutes) 67 mins 60 mins 55 mins
 

 

                                                 

 
3 Senior Management (also the gatekeepers) were the ones who decided and approved the ideas and progression of projects in the decision pipeline. They were the only 
individuals with decision voting rights. The System Administrator was in charge of capturing and filtering non-duplicated ideas for gatekeepers’ consideration. He also oversaw 
the assignment of project team leaders and members. The project team leaders were the leaders and runners who investigated and reported on the findings of the project 
development. The project team members included line managers who were consulted because of their expertise in respective functional units. Observers could attend the gate 
meetings, but they were not supposed to comment unless requested by the gatekeepers or project team leaders. 
4 “Near launch” was within 4 to 6 weeks before the historical launch date of introducing the 3 lines of new products to the market. 
5 “After launch” was within 5 to 14 months after the historical launch date of introducing the 3 lines of new products to the market. 
6 Although officially ranked as a Line Manager in the firm’s hierarchical structure, the Technical Manager was considered as a Senior Manager within the NPD decision-making 
process. 
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7.2.6 Observations at Gate Meetings (An Overview) 

Project(s) Idea(s) In attendance 
Observation 
date 

Length of 
Observation

X  

Gatekeeper: BG, PM, RS, SH 
Gatekeeper representative: GT 
System Administrator: KM 
CEO: PS 
Team Leader: VA 

14/05/2009 60 mins

 
FA, FB, FC, 
FD, FE, 
FF, FG 

Gatekeeper: BG, DE, PM, RS, SH 
System Administrator: KM 
Team Leader: VA 

28/05/2009 60 mins

U, V, W, Y, 
Z 

FH, FI, FJ, 
FK, FL, 
FM, FN, 
FO 

Gatekeeper: BG, DE, PM, RS 
Gatekeeper representative: RM 
System Administrator: KM 
Team Leader: VA, ST 
CEO: PS 
Additional: CP, AS 

05/06/2009 120 mins

Z  

Gatekeeper: BG, DE, PM, RS, SH 
System Administrator: KM 
Team Leader: ST 
CEO: PS 

23/07/2009 60 mins

X, Y 
FP, FQ, FR, 
FS, FT, FU 

Gatekeeper: BG, PM, RS, SH 
Gatekeeper representative: GT 
System Administrator: KM 
Team Leader: VA 
CEO: PS 
Additional: CP 

10/09/2009 120 mins

  Total: 7 hrs
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7.2.7 Observations at “Second Screen” Gate Meetings (Evaluating Ideas) 

The following ideas were presented by the NPD system administrator and evaluated by the 

gatekeepers. The scores for project attractiveness were averaged from the gatekeepers’ 

perceptions and shown in numerical representations (out of 10 where 10 is the highest possible 

score).  

Meeting 
date 

Idea Idea Results 

attractiveness std deviation 

28/05/2009 FA 7.14 1.20 Put on hold in idea bank 

28/05/2009 FB 8.43 1.19 Put on hold in idea bank 

28/05/2009 FC 6.57 1.25 Put on hold in idea bank 

28/05/2009 FD 7.57 7.86 2.05 1.99 Put on hold in idea bank 

28/05/2009 FE 9.29 0.74 Put on hold in idea bank 

28/05/2009 FF 6.29 1.90 Put on hold in idea bank 

28/05/2009 FG 7.00 1.47 Put on hold in idea bank 

05/06/2009 FH 7.00 1.86 Put on hold in idea bank 

05/06/2009 FI 8.07 0.79 Scope the idea 

05/06/2009 FJ 7.71 1.22 Scope the idea 

05/06/2009 FK 7.57 1.54 Put on hold in idea bank 

05/06/2009 FL 5.79 1.63 Put on hold in idea bank 

05/06/2009 FM 7.79 0.62 Scope the idea 

05/06/2009 FN 7.79 1.08 Put on hold in idea bank 

05/06/2009 FO 6.57 1.25 Scope the idea 

10/09/2009 FP 7.57 1.64 Put on hold in idea bank 

10/09/2009 FQ 7.29 1.43 Put on hold in idea bank 

10/09/2009 FR 7.57 1.69 Put on hold in idea bank 

10/09/2009 FS 7.14 2.35 Put on hold in idea bank 

10/09/2009 FT 6.50 2.46 Kill the idea 

10/09/2009 FU 7.14 1.20 Scope the idea 
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7.2.8 Observations at Subsequent Gate Meetings (Evaluating Projects) 

Meeting 
date 

Project Timing in NPD Process Presenter Results 

Team Gatekeeper 

14/05/2009 X gate 2/3 development and 
testing 

VA go conditional 

05/06/2009 Y gate 2/3 development and 
testing 

VA go conditional 

05/06/2009 U gate 2/3 development and 
testing 

VA hold hesitated 

05/06/2009 V gate 3/5 development VA kill kill 

05/06/2009 W gate 2/3 development and 
testing 

VA kill kill 

05/06/2009 Z gate 4/5 testing and 
validation 

ST go go 

23/07/2009 Z gate 5/5 launch ST go go 

10/09/2009 X gate 3/3 launch VA go go 

10/09/2009 Y gate 3/3 launch VA go go 

 

 

 

7.2.9 Observations at Functional Team Meetings 

Project(s) In attendance 
Observation 
date 

Length of 
Observation 

Z 
Team Leader: ST 
External Person: XX 

10/09/2009 30+45 mins 

Z 
Team Leader: ST 
Unit Manager: DM 
Unit Supervisor: TB 

10/09/2009 55 mins 

X,Y,Z System Administrator: KM 
Team Leaders: VA, ST 
Middle Managers: SY, SG, RD 
Unit Managers: DM, AM, RB, TM, MN 
Unit Supervisor: TB 

12/10/2009 50 mins 

Total: 3 hrs 
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7.2.10 Other Research Activities Undertaken On-Site 

Event Date Place / Event Length of Event 

30/04/2009 Factory Tour – Factory #1 Value Added 30 mins 

30/04/2009 Factory Tour – Factory #3 Ready to Eat 30 mins 

18/11/2009 Factory Tour – Factory #1 Value Added 45 mins 

18/11/2009 Factory Tour – Factory #2 Smokehouse 45 mins 

18/11/2009 Factory Tour – Factory #3 Ready to Eat 30 mins 

18/11/2009 Factory Tour – Factory #4 Innovative Foods 45 mins 

19/11/2009 Farm Visit – Salmon Farm at Marlborough Sounds 240 mins 

 
 

 

 

 

Visit at one of Big Fish’s salmon farm 
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7.3 Interview Guide 

Semi-structured interviews were carried out on site using the following interview guide.  
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7.4 Questionnaire Sheet 

The following Questionnaire Sheet was used as part of the face-to-face interviews to prompt and 

understand individuals’ perception on the Stage-Gate Process and the commercial software 

implemented at the case site. Majority of the questions were only applicable to the 5 members of 

the senior management team but not the rest of the individuals involved in NPD.  
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7.5 Information Sheet for Participants 

7.5.1 CEO/Senior Manager of Participating Organisation  
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7.5.2 Individual Participants  
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7.6 Participation Consent Form 

7.6.1 CEO/Senior Manager of Participating Organisation  
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7.6.2 Individual Participants  
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A couple of months in the laboratory can save a couple of hours in the library. 
~ Frank H. Westheimer, chemistry professor (1912‐2007) 
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