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Summary in Dutch  

Door de sterke groei krijgen groeibedrijven te maken met veel organisatorische uitdagingen. 

Beheerscontrolesystemen kunnen deze bedrijven helpen in dit groeipad. Het doel van deze 

masterproef is onder andere om het gebruik van beheerscontrolesystemen in groeibedrijven en de 

relatie met de prestaties te analyseren. Er wordt ook nagegaan hoe de timing rond de invoering 

van financiële systemen verschilt van andere beheerscontrolesystemen. Verder wordt de invloed 

van verschillende variabelen (i.e. grootte, onzekerheid en prestaties) op het gebruik van 

beheerscontrolesystemen nagegaan.  

Beheerscontrolesystemen worden gedefinieerd als management tools die managers helpen bij het 

controleren en motiveren van medewerkers om op die manier de activiteiten af te stemmen op de 

strategie van de organisatie.  De meeste bestaande literatuur over beheerscontrolesystemen is 

gefocust op start-ups (Davila&Foster, 2005, 2007, 2009; Sandino, 2005) en volwassen bedrijven 

(Cardinal, 2001; Chenhall, 2003). Ondanks het feit dat groeibedrijven cruciaal zijn in de 

economie, is er nog niet veel onderzoek naar het gebruik van beheerscontrolesystemen in deze 

bedrijven.   

In deze masterproef beschouw ik drie categorieën beheerscontrolesystemen: strategische 

planning, (interactieve) financiële planning en (interactieve) prestatiemeetsystemen. Bij de 

laatste twee maak ik echter nog een onderscheid tussen het interactief en niet interactief gebruik. 

Een bedrijf werd beschouwd als een groeibedrijf wanneer het tot het eerste percentiel 

(Vanacker&Manigart, 2008) behoort in één of meer van de volgende zes jaarlijkse rankings 

tussen 2008 en 2014: (1) absolute cashflowgroei, (2) relatieve cashflowgroei, (3) absolute 

omzetgroei, (4) relatieve omzetgroei, (5) absolute groei van de werkgelegenheid, (6) relatieve 

groei van de werkgelegenheid. Enkel bedrijven die minstens één jaar 40 mensen tewerkstelden 

tussen 2008 en 2014, werden beschouwd. Om tot de populatie van niet groeibedrijven te 

behoren, mag het bedrijf niet tot het eerste percentiel (Vanacker&Manigart, 2008) behoren in één 

of meer van bovenvermelde zes jaarlijkse rankings tussen 2008 en 2014.  

Daartoe heb ik een onderzoek uitgevoerd bij 165 bedrijven in Vlaanderen en Brussel, zowel 

groeibedrijven (N = 78) als niet groeibedrijven (N = 87).  

De centrale onderzoeksvraag is of er significante verschillen zijn tussen het gebruik van 

beheerscontrolesystemen bij groeibedrijven en niet groeibedrijven en of het gebruik van deze 

systemen bijgevolg invloed heeft op de prestaties van het bedrijf. Verder wordt ook de timing 

van de adoptie en de invloed van verschillende variabelen op het gebruik van 

beheerscontrolesystemen nagegaan. De bevindingen tonen aan dat groeibedrijven meer 
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strategische planning, financiële planning, prestatiemeetsystemen en interactieve 

prestatiemeetsystemen gebruiken dan niet groeibedrijven. Daarnaast wordt aangetoond dat 

financiële planning, strategische planning, financiële evaluatie en prestatiemeetsystemen eerder 

ingevoerd worden in groeibedrijven dan in niet groeibedrijven. Tevens gebruiken grotere 

groeibedrijven meer strategische planning, financiële planning en prestatiemeetsystemen dan 

kleinere groeibedrijven. Grotere niet groeibedrijven gebruiken meer strategische en financiële 

planning dan kleinere niet groeibedrijven. Daarnaast werd geconstateerd dat hoe hoger de 

onzekerheid in de omgeving bij groeibedrijven is, hoe meer strategische planning, interactieve 

budgettering en interactieve prestatiemeetsystemen gebruikt worden. Bij niet groeibedrijven 

geldt deze relatie niet. Ten slotte werd de relatie tussen prestaties en beheerscontrolesystemen 

nagegaan. De prestaties van het bedrijf bleken in beide steekproeven geen invloed te hebben op 

het gebruik van beheerscontrolesystemen. Omgekeerd bleek het gebruik van financiële planning, 

strategische planning, interactieve budgettering en interactieve prestatiemeetsystemen wel een 

positieve impact te hebben op de prestaties van groeibedrijven. Bij niet groeibedrijven hebben 

zowel het gebruik van gewone prestatiemeetsystemen (i.e. balanced scorecard) als interactieve 

prestatiemeetsystemen een positieve invloed op de prestaties. De andere beheercontrolesystemen 

(i.e. financiële planning, strategische planning en interactieve budgettering) hebben geen impact 

bij niet groeibedrijven. In het algemeen geldt dat hoe meer beheerscontrolesystemen toegepast 

worden, hoe beter de prestaties van het groeibedrijf worden. Deze studie is nuttig voor 

bedrijfsleiders omdat het hen kan aansporen om beheerscontrolesystemen te ontwikkelen die 

kunnen bijdragen tot het verbeteren van de concurrentiepositie van het bedrijf. De inzichten in de 

relatie tussen groeibedrijven, beheerscontrolesystemen en prestaties die deze masterproef 

verstrekt, kunnen nuttig zijn voor verder onderzoek over dit onderwerp. Ten slotte kunnen deze 

resultaten de overheid erbij helpen om weloverwogen beslissingen te nemen over het beleid voor 

groeibedrijven.  
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Abstract 

High-growth companies do face a lot of organizational challenges when putting their growth 

strategy into action. Management control systems (MCSs) can help these companies in their 

growth path. Through empirical research was tried to determine the association between the 

adoption of MCSs and high-growth companies. The result was that high-growth companies use 

more MCSs than non-high-growth companies. After examining the time to adoption of different 

MCSs the results show that the time to adoption was lower in high-growth companies for 

financial planning, strategic planning, financial evaluation and performance measurement 

systems than in non-high-growth companies. Furthermore, company size influences the use of 

MCSs in both high-growth and non-high-growth companies, except the influence of the size on 

the balanced scorecard use in non-high-growth companies was not significant. Moreover, 

environmental uncertainty has an impact on the use of MCSs in high-growth companies but not 

in non-high-growth companies. Finally, the relationship between performance and MCSs was 

examined. Performance had no impact on the use of MCSs in both high-growth and non-high-

growth companies. However, the use of MCSs had an impact on performance in high-growth 

companies. The impact on non-high-growth companies was ambiguous.  
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I. Introduction 

 In the beginning of the 20
th

 century, companies had large manufacturing plants (Taylor, 

1911). Taylor (1911) realized that processes could be made more efficient, and he implemented 

time studies to measure activities and workers. This led to more effective and standardized 

operations and is the basis of today’s MCSs: systems that are applied by managers to control and 

motivate their employees to align the activities with the strategy of the organization.  

 

The situation in which organizations must survive has become more complicated than ever. This 

requires a profound knowledge of the determinants that are key to competitive success. The use 

of MCSs for example can lead to a long-term competitive advantage, if they are designed and 

implemented appropriately (Barney, 1991). MCSs such as strategic planning, budgeting, or the 

balanced scorecard (BSC) are indispensable in any enterprise of a certain size. According to 

Merchant and Van der Stede (2007, p. xiii) “MCS are defined broadly to include everything 

managers do to help ensure that their organization’s strategies and plans are carried out or, if 

conditions warrant, that they are modified.” A company failing to implement certain MCSs can 

have major consequences such as reputation damage, monetary problems, or even organizational 

failure (Merchant &Van der Stede, 2007). The literature contains numerous examples of 

companies that faced such problems.  

 

Most of the existing literature on MCSs concerns mature companies (e.g. Cardinal, 2001; 

Chenhall, 2003) or startup companies (Davila & Foster, 2005, 2007, 2009; Sandino, 2005). Even 

though high-growth companies are crucial to the economy, the use of MCSs in high-growth 

companies has received little attention until now. High-growth companies represent a small share 

of all firms. For most countries, the share of high-growth firms ranges between 1% and 5% 

(OECD
1
, 2014). However, these companies make the largest contribution to net job creation, 

contribute to radical and high-impact innovation, and create positive externalities to the area 

where they are located (Goedhuys & Sleuwaegen, 2015). In Flanders, 42% of newly created full-

time positions are provided by the top 10 of the fastest growers in terms of turnover 

(Groeiondernemingen in Vlaanderen, 2010).  

 

                                                 
1
 The definition of a high-growth company according to the OECD is used to calculate these percentages. High-

growth companies are firms that have grown, in terms of sales or employment, by more than 20%  per year over a 

three-year period and with ten or more employees at the beginning of the research period (OECD 2007). In this 

thesis I apply another definition. I refer to the end of the Introduction and part 2: High-growth company for the 

definition and  more information.   
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Even though high-growth companies are essential for economic growth, there is a limited 

amount of research that aims attention at the use of strategic planning, financial planning and 

performance measurement in high-growth companies. This study addresses a gap in the literature 

by determining if there are differences between the use of MCSs in high-growth companies and 

non-high-growth companies (research question 1). Davila and Foster (2005) found that financial 

planning is adopted before other MCSs and that planning systems are adopted before evaluation 

systems in start-up companies. However, there is no study that examined if this is true for high-

growth companies.  Therefore, I examine how the timing of adoption of strategic planning, 

financial planning, financial evaluation, and PMSs differs in high-growth companies (research 

question 2). Furthermore, the influence of different variables (i.e. size, environmental 

uncertainty, and performance) on the use of MCSs in high-growth companies is investigated 

(research question 3). Finally, I examine whether the use of these MCSs affect the firm 

performance (research question 4). The research questions (RQs) are listed here:  

 

RQ1: What is the association between the use of MCSs and high-growth companies?  

RQ2: How does the timing of adoption of strategic planning, financial planning, financial 

evaluation, and PMSs differ in high-growth companies?  

RQ3: What is the influence of the size, the environmental uncertainty, and the performance on 

the use of MCSs in high-growth companies?  

RQ4: What is the influence of the use of MCSs on the company performance in high-growth 

companies?  

 

With this master thesis I hope to demonstrate that MCSs are used more in high-growth 

companies, that financial planning is adopted first and that planning systems are adopted before 

evaluation systems. Moreover, I hope to explore that greater companies use more MCSs and that 

companies operating in an uncertain environment will use more MCSs. Finally, I want to explore 

the positive correlation between MCS usage and performance. By researching these topics in 

both high-growth and non-high-growth companies, I hope to find significant differences between 

these two groups because this can demonstrate to managers how valuable MCSs can be.    
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A company is considered a high-growth company when it belongs to the first percentile 

(Vanacker & Manigart, 2008) in one or more of the following six yearly rankings between 2008 

and 2014: (1) absolute cash flow growth, (2) relative cash flow growth, (3) absolute sales 

growth, (4) relative sales growth, (5) absolute employment growth, and (6) relative employment 

growth. Only companies that employed 40 people or more for at least one year between 2008 

and 2014 were considered. In order to belong to the population of non-high-growth companies, 

the company could not belong to the first percentile (Vanacker & Manigart, 2008) in one or more 

of the above mentioned rankings between 2008 and 2014. To that end, I carried out a survey 

among 165 companies which included both high-growth companies (N = 78) and non-high-

growth companies (N = 87) in Flanders and Brussels.  

 

The focus of my research was on larger high-growth companies, i.e. companies with more than 

40 employees, because some research on the emergence of MCSs in small (start-up) companies 

has already been conducted (Davila & Foster, 2005, 2007, 2009; Sandino, 2005). Moreover, 

MCSs are not that relevant and useful in smaller organizations.  

 

A discussion about management control in high-growth companies requires an overview of the 

most important definitions, concepts, and existing literature regarding management control and 

high-growth companies. The literature review contains this overview. In the first part of this 

review, I give a thorough explanation about management control. After having defined control 

and the difference between strategy formulation, management control, and task control, I discuss 

the three parts of a good MCS: management control structure, management control process and 

management control culture (Bruggeman, Slagmulder & Hoozée, 2014) (Figure 1). Although I 

focus on the management control process in this research, the other parts are briefly described 

for the sake of completeness.  
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Figure 1: The three basic elements of a MCS (According to Bruggeman et al., 2014) 

 

In this first part of the literature review, I also reflect on how companies deal with these MCSs. 

Hereby, I focus on high-growth companies. A company’s choice for a specific MCS depends on 

the strategy, stability, size, growth, competition, regulation of the industry, etc. (Merchant & Van 

der Stede, 2007).  Different types of companies, therefore, use different types of management 

control. To conclude the first part of the literature review, I describe the relationship between 

MCSs and performance.  

 

Since this research focuses on the use and adoption of MCSs in high-growth companies, the 

characteristics of a high-growth company are defined more in-depth in the second part of the 

literature review. Subsequently, I list the specific issues in high-growth companies and examine 

the link between MCSs and company growth. To do so, I provide an overview of different 

research on MCSs and the major outcomes. To conclude the literature review, the hypotheses 

about MCSs in high-growth companies are formulated. I then proceed with the next part of this 

dissertation: the empirical research. First, the research methodology with the sample 

characteristics, research design, and questionnaire is discussed. Then the results of the data 

analysis and the conclusion and its implications for managers, the government and further 

research are considered. Finally, I focus briefly on the limitations of this research.   

 

 

 

 

Management 
control 
system 

Management 
control structure 

Management 
control process 

Management 
control culture 
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II. Literature review 

 

1 Management control 

Understanding the concept of management control is central to using MCSs. The market-leading 

text about MCSs written by Anthony and Govindarajan (2007) states that “Management control 

is the process by which managers influence other members of the organization to implement the 

organization’s strategies”. A company’s strategy shows the methodology for achieving its goals 

and is the starting point for the creation of the MCSs for the company. In addition to the strategy, 

the development of the MCSs also depends on the situation and the business environment 

(Chenhall, 2003). According to Chenhall (2003), the most researched aspect of the environment 

is uncertainty. Other relevant environmental variables are turbulence, hostility, diversity, and 

complexity (Chenhall, 2003).  

 

In the following section, a description of the term control is provided. Subsequently, the 

difference between management control and other systems is made clear. Afterwards, the four 

most important steps of the management control process are described.  

 

1.1 Control 

Anthony and Govindarajan (2007) compared the control of a company to controlling a car. 

Pressing the accelerator makes the car go faster and turning the steering wheel changes the 

direction. Push the brake pedal and the speed goes down. In other words, speed is controlled by 

the accelerator, the brake pedal, and direction is controlled by the steering wheel. Just like a car, 

a company must be controlled by the right tools and instruments in order to pursue the desired 

strategy (Anthony & Govindarajan, 2007).  

 

According to Anthony and Govindarajan (2007), the elements of a control system are a detector, 

an assessor, an effector, and a communications network. A detector reports what takes place in 

the system that management wants to control. Next, the assessor compares the reality with 

expectations. Afterwards, the effector changes actions if the assessor gives a signal to do so. 

Finally, a communications network transfers data between detector, assessor, and effector 

(Figure 2).  
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Figure 2: Elements of the control process (from Anthony & Govindarajan, 2007) 

 

For example, sales reports (detectors) show sales data which are compared to the anticipated 

budget (assessor) (Kinney & Raiborn, 2012). If sales do not meet expectations, executives may 

distribute (communications network) a variance report (effector) to stimulate the sales team to 

increase price (Kinney & Raiborn, 2012).  

 

1.2 The difference between management control and other management systems 

Firms and organizations use more than one sort of control mechanism to achieve their goals. 

Anthony and Govindarajan (2007) argued that management control is part of a process that 

includes two other systems: strategy formulation and task control.  

 

Strategy formulation is a broad plan describing how a firm wants to achieve its goals in the next 

several years, i.e. three to five years. To define a corporate strategy, upper management must 

decide in which businesses they want to operate. In a moderately large organization, strategy 

formulation is implemented at the corporate level, then in the business units, and finally at the 

level of the functional departments. The process includes the top-level executives, the business 

unit managers, and the managers of the individual departments. In a smaller firm, the process 

may involve only the senior executives. Top-level executives review the strategy of the company 

each year.  

 



  

7 

 

Task control is more focused on the short-term and describes the specific tasks that must be 

accomplished to achieve short-term objectives. As mentioned before, the goal of management 

control is to implement the strategy and is situated in between strategy formulation and task 

control (Figure 3).  

 

 

 

Figure 3: General relationships among planning and control functions (from Anthony & Govindarajan, 2007) 

 

1.3 Management control structure 

According to Bruggeman et al. (2014), an MCS consists of three parts: management control 

structure, management control process, and management control culture. The first objective in 

managing a firm according to specific objectives is to decide on the management control 

structure. Management control structure is “the set of basic principles of operation of the 

organization or the organizational structure of the company in which the management control 

will take place” (Bruggeman et al., 2014). During the creation of the structure, executives make 

decisions about three elements: departments, responsibilities, and coordination mechanisms 

(Bruggeman et al., 2014).  

 

Three types of departments can be distinguished: (1) the functional organizational structure, (2) 

the divisional structure and (3) the matrix structure. The functional organizational structure 

divides the tasks according to the specific functions within a company. In a divisional structure, 

the organization is structured around products or markets rather than around functions. Finally, 

the matrix structure combines the first two structures. The second element of the management 

control structure involves the determination of the responsibilities of the departments. There are 

four types of responsibility centers, organized according to their financial responsibility: revenue 
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centers, expense centers, profit centers, and investment centers (Anthony & Govindarajan, 

2007). In revenue centers, the output is measured in monetary terms, but not the input. Typical 

revenue centers include the sales departments; sales departments and other similar revenue 

centers strive toward revenues but are not responsible for the costs (Bruggeman et al., 2014). The 

opposite is the case in expense centers: input is measured in monetary terms, but not the output 

(Anthony & Govindarajan, 2007).  The production department and the purchasing department 

are examples of expense centers. In a profit center, the supervisor is responsible for both the 

expenses (inputs) and the revenues (outputs). In investment centers, both profit and investments 

are considered. In addition to financial responsibilities, there are also strategic and operational 

responsibilities. The third and last element of the management control structure is the 

coordination mechanism. This establishes the rules regarding the coordination of different 

departments.  

  

The optimal management control structure depends on many factors such as the business 

environment, the situation in which the company operates and the firm strategy. In a startup 

company, a management control structure is usually informal or even non-existent. As the 

company starts to grow, the need for a formal organizational structure then gradually arises. 

Many companies underestimate the relevance of the organizational factors when putting a 

growth strategy into action. As organizational structures that are appropriate to face today’s 

challenges may collapse due to new requirements, organizations should address the weaknesses 

of their management control structure from time to time (Dewhurst et al., 2011).  

 

1.4 Management control process 

The management control process is the core part of this dissertation. There is more than one 

universally applied management control process. Just like managers differ from each other in 

their way of doing business, no management control process is the same. However, the 

fundamental parts are essentially the same in every firm. Anthony and Govindarajan (2007) 

divide this process into four main parts: strategic planning, financial planning, performance 

measurement, and compensation systems. First, in the strategic planning (also strategic 

programming) part of the process, the managers define detailed steps in order to implement the 

formulated strategy efficiently and effectively. Second, the financial planning step involves the 

creation of the budget, the performance of the variance analysis and the performance reports. 

Next, the company determines the various performance measures required to improve the 

achievements of the employees and to evaluate how well a company is achieving its goals. In the 
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last step, the management compensation systems are determined. In this thesis I focus on the first 

three MCSs. For the sake of completeness and in line with the market-leading book in this field 

of Anthony and Govindarajan (2007) I discuss compensation systems briefly.  

 

1.4.1 Strategic planning 

In the first paragraph of this section, I described the strategic planning process. Subsequently, 

techniques are discussed that are used to examine new programs. In addition, some advantages 

and constraints of strategic planning are discussed. To conclude, I described the strategic 

planning of high-growth organizations.  

 

1.4.1.1 Strategic planning process  

According to Anthony and Govindarajan (2007), strategic planning is “the process of deciding 

on the programs that the organization will undertake and on the approximate amount of 

resources that will be allocated to each program over the next several years.” The primary 

component of strategic planning is analysis: breaking down the strategy into logical and detailed 

steps in order to implement it in an easy way (Mintzberg, 2000).  

 

In contrast to the more inventive and creative strategy formulation step, strategic planning is a 

rather standardized and systematic process. The strategic planning process is described briefly as 

reported by Anthony and Govindarajan (2007).  

 

To start, some people on the planning team examine the previous program because all decisions 

made the years before the current year must be implemented in the strategic plan. The updated 

strategic plan contains all assumptions about wage and salary growth, inflation, product prices, 

and much more. Every assumption is reviewed and adjustments are made if necessary. This 

information is given to the managers who help in the planning process. Using all the data 

gathered in the previous steps, the responsible business unit managers devise new strategic plans. 

All these possible programs are considered together with the top-level executives. Furthermore, 

the planning staff and other executives try to fit the plans made on the level of the business unit 

in the overall corporate strategy. Often a gap exists between the plans and the required 

profitability on corporate level. To deal with the planning gap of the previous step, some plans 

on business unit level will be adapted. This is a quite difficult step where tough decisions must 

be made. At the end of the strategic planning process, the upper management holds an in-depth 
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debate about the strategic plan, and the CEO grants permission to proceed with the budgeting 

process.  

 

According to Davila and Foster (2005), a good strategic plan contains an investment budget, a 

plan about the future products, a definition of the strategic milestones, a customer development 

plan, and a human capital development plan. 

 

1.4.1.2 Evaluation and choice of suggested new plans  

Brainstorming about new action plans to implement the strategy takes place at every level of the 

firm. Therefore, it is essential that the firm’s system is not too hierarchical, but rather flexible so 

that new insights can be considered by the right person (Anthony & Govindarajan, 2007). 

According to Anthony and Govindarajan (2007), a new action plan should be treated as a series 

of decisions. First, it is decided if it is advantageous to study the new idea and to test its 

usefulness in a laboratory. Second, possible complications are considered and costs are analyzed 

using a small-scale industrial plant. After successful marketing testing, the production is started. 

 

Nearly all suggestions need significant capital investments for their implementation (Anthony & 

Govindarajan, 2007). All investment proposals are aggregated once a year in the budget. To 

select the right programs, they are first ranked according to priority. Then the responsible person 

examines the content and determines if it fits within the budget. A few quantitative techniques 

that are used to analyze proposals are the payback period, the return on investment (ROI), the net 

present value (NPV), and the internal rate of return (IRR). Business analysis can be refined with 

some techniques for risk analysis such as scenario planning, decision tree analysis, sensitivity 

analysis, etc. (Anthony & Govindarajan, 2007).  

 

Upper management checks whether the plan fits within the company’s strategy. The fit with the 

firm’s strategy is mostly decisive, so not only the quantitative techniques mentioned above are 

important. This means that an investment with a negative NPV may be accepted if there is an 

excellent fit with the company’s strategy.  

 

1.4.1.3 Advantages and constraints of the strategic planning process 

According to Anthony and Govindarajan (2007), a definite strategic planning process presents 

both advantages and constraints. The main advantage of the formulation of a strategic plan is that 

it assists in the budget preparation process. Without a strategic planning process, a company may 
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consider too many unimportant problems and neglect critical issues. In support of important 

strategic opportunities, the strategic planning process helps to make the best decision possible 

regarding resource allocation (Anthony & Govindarajan, 2007). Moreover, thinking over long-

term topics is stimulated and managers are obliged to think further about the strategies and their 

implementation (Anthony & Govindarajan, 2007). Another advantage of strategic planning is 

that managers gain further insight in the company’s strategy and its implications throughout all 

the conversations during the planning process (Anthony & Govindarajan, 2007). 

 

As reported by Anthony and Govindarajan (2007), a risk of strategic planning is that it becomes 

an administrative obligation, lacking different new viewpoints and innovative ideas. Line 

management’s involvement in the strategic planning is therefore important as it adds another 

perspective. The plan should thus not only be created by the staff of a created planning 

department. Strategic planning can only succeed if top-level executives and the firm in general 

are committed with the process (Bryson, 2011). Another constraint is that the strategic planning 

process is slow and costly. 

 

Lastly, Mintzberg (2007) and Marks (2007) warn for a too static planning process. To adapt to a 

changing environment, the strategy must be a broad and flexible vision. According to Steiner 

(2010), one of the evolving trends in formal strategic planning is that planning systems change 

often and are less subject to procedures, particularly in larger companies. Executives realize 

more and more that originality and innovation are required for exceptional strategic planning. 

Too many procedures kill this creativity (Steiner, 2010).  

 

1.4.1.4 Strategic planning in high-growth companies 

Strategic planning is a well-known MCS. El-Mobayed (2006) conducted a study in small 

industrial businesses in the Gaza Strip and concluded that 41.2% of the firms are preparing 

strategic plans and 58.8% do not. Most start-up companies do not use strategic planning, but as 

they start to grow and become successful the need for an adequate planning system arises 

(Marks, 2007). Davila and Foster (2005) found that the transition from an informal management 

style to a more formal one is most visible in the population of small growing firms. As the 

company grows, the demand for more coordination, control, and integration increases. They also 

found in their research that (strategic) planning processes are adopted before financial 

evaluation. Anthony and Govindarajan (2007) found that a standardized strategic planning 
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process becomes more useful and effective in big companies that are uncertain about the future 

situation with an executive management that is supporting a formal process.  

 

Ansoff (1991) found that firms that are operating in a highly turbulent environment must rely on 

strategic planning to cope with unpredictable conditions. Brews and Purohit (2007) concluded 

from a multinational survey in 886 companies that environmental uncertainty has an impact on 

the adoption of a strategic planning processes. Additionally, Lindsay and Rue (1980) stated that 

companies are adopting more complete planning processes as the uncertainty of the business 

environment increases. The ability to respond quickly to unanticipated change is necessary if a 

company faces environmental uncertainty (Covin & Slevin, 1989). High-growth companies 

operate with a certain amount of uncertainty depending on, among other things, the internal 

changes and the associated growing pains. Those firms might benefit from the usage of strategic 

planning systems because they reduce uncertainty in the environment.   

 

Much of the focus of the literature is on the relationship between planning processes and firm 

performance (e.g. Aldehayyat & Twaissi, 2011; Brews & Hunt, 1999; Ghobadian, O’Regan, 

Thomas & Liu, 2008; Grinyer & Norburn, 1975; Schwenk & Shrader, 1993; Boyd, 1991; Miller 

& Cardinal, 1994). The results of these studies show that the strategic planning process seems to 

have an impact on the firm performance.  However, the relationship that researchers found was 

not consistent. They found a positive
2
 or negative relationship

3
, or even no relationship

4
 at all. 

The impact of firm performance on the use of strategic planning has not been widely investigated 

(Boyd, 1991). Bantel (1993) investigated if high performance leads to lower planning formality 

but found no significant relationship. He expected this relationship because poor performance 

leads to unhappy stakeholders and consequently executives worry about the external legitimacy 

(Mitchell & Scott, 1987). Executives will adopt more formal strategic planning processes to 

enhance that external legitimacy in the case of poor performance. However, no literature was 

found about the impact of performance on the use of strategic planning systems in high-growth 

companies.  

 

                                                 
2
 Miller and Cardinal (1994); Aldehayyat and Twaissi (2011);  Brews and Hunt (1999) 

 
3
 Ghobadian, O’Regan, Thomas Thomas and Liu (2008) 

 
4
 Grinyer and Norburn (1975) 
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Bracker and Pearson (1986) found that the relationship between planning systems and 

performance is more powerful in an unstable environment. As high-growth companies are often 

associated with turbulence and volatility this might lead to a stronger relationship between 

strategic planning and performance in high-growth companies.  

 

1.4.2 Financial planning 

Financial planning is the process of determining the financial needs of an organization so that it 

can meet its business needs and goals. In contrast to strategic planning that extends for a period 

of several years, financial planning generally covers a shorter time period. Most companies 

prepare monthly, quarterly, and annual budgets.  Financial planning includes budgeting and 

financial evaluation. However, in this thesis, financial planning is considered a synonym of 

budgeting and thus the terms are used interchangeably.   

 

The differences between budgeting and forecasting are explained first. Thereafter, the budgeting 

process is described. In addition, the advantages and constraints of budgeting are discussed. 

Next, budgeting in times of uncertainty and financial evaluation are explained more in-depth. 

The last part is devoted to the importance and the evolution of financial planning in the 

management control process. I focus especially on high-growth companies.  

 

1.4.2.1 Budgeting vs. forecasting 

In the business world, the terms forecasting and budgeting are often mistakenly used 

interchangeably. Budgeting is not the same as forecasting for a few reasons. Forecasting is more 

a passive planning tool; it is a prediction about what executives think that will happen. A forecast 

is made every month. Forecasting is used in the financial planning process to make sales 

projections and cash flow projections.  

 

Budgeting, on the other hand, is not only a planning tool but also a control tool.  A budget is 

what department heads want to happen in the next year and must be approved by the top-level 

executives. Variance analyses are applied to a budget to identify improvements for the future and 

is not just a passive tool to discover the strength of the estimates as is the case with forecasting. 
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1.4.2.2 Budgeting process 

A company creates a budget according to a formal process. The preparation of the budget is 

based on the first year of the strategic plan. Only upper management is involved in the strategic 

planning process; therefore, it is crucial that some instructions are given first to lower-level 

management, so they can participate in the process (Anthony & Govindarajan, 2007). The 

budget department notifies these managers about the information. With the help of this material, 

the managers of the responsibility centers prepare a budget for their organizational unit. The 

budget department evaluates calculated budgets and helps the managers in their decision. The 

budget department must find a balance between assisting the department managers and ensuring 

that everything is done in a fair and impartial way (Anthony & Govindarajan, 2007).  The 

budgets are then discussed by the budget committee. This committee consists of a few members 

of higher management. Among other things, they control if the budget is based on the strategic 

plan. The different budgets of the entire company are then brought together with the help of the 

controller’s office. This budget is called the master budget.  

After the budget has been approved, the budget may be revised. Two types of budget revisions 

may occur: systematic updating and revisions under special circumstances (Anthony & 

Govindarajan, 2007). Budget revisions may only be allowed if there is a serious change of the 

situation. When a company has more costs than anticipated, a contingency budget can be used to 

adapt quickly to the new circumstances (Anthony & Govindarajan, 2007).  

 

1.4.2.3 The advantages and constraints of budgeting 

The purpose of a budget is to give further structure to the strategic plan. Generally, supervisors 

throughout the company help make the budget. In this way, possible difficulties can be predicted 

and eliminated. Moreover, the budget increases communication and helps to coordinate the 

various actions in the different responsibility centers. During this process, differences can 

become apparent. For example, the planned production volume of a particular product does not 

match the planned sales volume. Furthermore, a budget measures performance through variance 

analyses. Moreover, several variants exist in budgeting such as incremental budgeting, zero-base 

budgeting, or activity-based budgeting
5
. In summary, a budget gives a clear plan to a business to 

meet its business needs and goals.  

 

                                                 
5
 For more information about incremental budgeting, zero-based budgeting and activity-based budgeting is referred 

to Hansen, Mowen and Guan (2007).   
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Regardless of the budget’s combinative task and the support it provides to conduct a good 

performance measurement, budgeting is also associated with many disadvantages and is 

sometimes a source of frustration for managers or employees. Professionals state that the optimal 

distribution of means is hampered due to the use of some budgeting systems (Hansen, Otley 

&Van der Stede, 2003).  Neely, Sutcliff and Heyns (2001) listed 12 main weaknesses of 

budgeting. A few of the shortcomings that they discussed were the following: budgets are time-

consuming and costly, budgets restrict feedback and do not encourage change, budgets do not 

concentrate on value creation but on cost reduction, and budgets are not frequently developed 

and updated enough. Moreover, traditional budgeting methods are mainly based on stable 

environments. The environment in which companies operate today is characterized by rapidly 

changing circumstances. Companies operate in era of risk, disruptive technologies, and 

uncertainty. Therefore, an inflexible system like budgeting is not always useful in a time where 

adaptability is the new competitive advantage. Hope and Fraser (2003) stated that a reform of the 

budgeting process is ranked as a top priority in many organizations. However, little empirical 

evidence exists of firms using new or altered procedures (Ekholm & Wallin, 2000; Østergren & 

Stensaker, 2011). The level of discontent must be higher before a firm considers alternatives (De 

Waal, Hermkens-Janssen & Van de Ven, 2011). To put it briefly, budgeting is one of the most 

important MCSs, but it has also some weaknesses.  

 

1.4.2.4 Uncertainty and interactive budgeting 

Ekholm and Wallin (2000) found in a study that 25% of companies keep applying their 

traditional budgeting methods, 61% is changing the system and 14% wants to leave the system 

behind. Interactive budgeting and budget participation
6
 are two methods to improve budgeting. 

Interactive budgeting is discussed here.  

 

Merchant (1984) investigated whether companies with more products in the emerging and 

growing product life-cycle stage use less financial control systems such as budgeting. Although 

financial measures are much more uncertain in turbulent times, Merchant found that the use of 

financial control systems did not decrease. According to Chapman (1998), formal budgeting is 

valuable in uncertain circumstances, but it should be combined with intensive conversations 

between all levels of the company. Samuelson (2000) found that budgeting is less useful for 

companies in an uncertain environment and Simons (1990) states that “management controls 

                                                 
6
 More information about budget participation can be found in Appendix 4. 
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become interactive when business managers use planning and control procedures to actively 

monitor and intervene in ongoing decision activities of subordinates”.   Simons (1987, 1991, 

1995) also found evidence that formal financial planning is a useful, but certainly not sufficient, 

tool. As reported by Simons (1987, 1991, 1995), budgets generate new data that are used as a 

motivation to force more face-to-face debates between superiors and subordinates and that 

boosts the development of new strategies in a changing market. Therefore, conditions of 

uncertainty in formal budgeting is helpful to good planning, while the informal discussions 

between managers bring more comprehensive information to the firm. The literature shows proof 

of the effectiveness of interactive budgeting (Simons, 1995).  

 

1.4.2.5 Financial evaluation 

In this section, the difference between the budget and the actual performance (variance analysis) 

is explained and used to assess the efficiency of the managers (financial performance reports).  

 

Variance analysis is used to compare the budgeted amounts with actual amounts. From this 

examination of the variance analysis, performance reports can be developed which are then 

precisely analyzed so that management can draw conclusions for future policy decisions. 

 If a significant deviation occurred between the planned behavior and the actual amount, 

management must discover the causes of this inequality and explain the differences (Anthony & 

Govindarajan, 2007). Analyzing the difference between planned and actual behavior is an 

important management tool to keep control over an organization (Anthony & Govindarajan, 

2007).  

 

Today, however, variance analysis is no longer sufficient as a performance indicator. Moreover, 

variance analysis is for external reporting and is focused on the past (Anthony & Govindarajan, 

2007).  In addition, it focuses too much on short-term effects. Further, Emsley (2000) stated that 

useful supplementary information generated through variance analysis should be retained and 

analyzed instead of discarded once superiors have seen it. Therefore, operational and 

nonfinancial performance indicators are increasingly used to measure performance. Performance 

indicators must be adapted to the company’s strategic objectives and the critical success factors. 

As a result, costs and revenues are no longer central due to the introduction of delivery times, 

quality, flexibility, lead times, etc. (Bruggeman et al., 2014).  
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In the financial evaluation process, accountants calculate every month the difference between 

actual and budgeted amounts and give these performance reports to the different responsibility 

centers (Anthony & Govindarajan, 2007). If the actual performance is lower than the budgeted 

amounts, this indicates to management that some processes do not function properly. Managers 

are rewarded based on their performance with respect to the budget expectations. Thus, the main 

purpose of budgeting is to urge managers to take corrective actions.   

 

Variance analysis is not the only way to improve financial performance. For example, financial 

performance may be further measured by doing a product and customer profitability analysis 

(Davila & Foster, 2005). For a firm, it is crucial to identify the most and least profitable clients 

and products/services on a regular basis. Considering customer acquisition costs can also 

effectively assess the financial performance. Furthermore, a structured approval process for 

capital investments and operating expenses can help to improve performance (Davila & Foster, 

2005).   

 

1.4.2.6 Financial planning in high-growth companies 

The vast majority of firms uses a budgeting process (97%) according to a study in Umapathy in 

the United States (1987). Financial planning is often the first control system that is adopted by an 

early-stage company (Davila & Foster, 2007). Furthermore, Davila and Foster (2005) found that 

planning systems are adopted earlier than evaluation systems (financial evaluation) in startup 

firms. However, literature regarding financial planning in high-growth companies is sparse.  

Davila and Foster (2005) defined financial planning as the sales projections, cash flow 

projections, and the operating budget.   

 

Moreover, Davila and Foster (2007) suggested that high-growth companies have more 

confidence in formal management systems than companies with low growth. Management 

challenges arise as the environment becomes more complex. By adopting formal control 

systems, managers are less concerned with administration and can focus more on growth 

strategies (Davila & Foster, 2007). However, as mentioned earlier, formal accounting is useful 

but certainly not sufficient (Simons, 1995). Informal discussions between managers bring more 

comprehensive information to the firm. Simons (1995) suggests that an interactive use of 

budgeting is effective in uncertain circumstances.  
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The larger the company the more the employees need to be managed to ensure that everyone is 

performing towards the same goals. Relying solely on informal communication leads to 

problems as the number of employees increases. According to Chenhall (2003) large 

decentralized companies attach more importance to formal MCS such as budgeting and they tend 

to follow more formal patterns of communication. Similar to strategic planning (Marks, 2007), 

larger high-growth companies will probably use financial planning more often.  

 

In general, the emphasis of the management control process has changed over the years from 

more financial and quantitative information to the use of much more extensive knowledge 

(Chenhall, 2003). This contains all kinds of information such as data of customers, competitors, 

internal processes, markets etc. In the next section, performance measurement is explained as 

well as the possibilities to measure this more comprehensive knowledge.  

 

1.4.3 Performance measurement 

1.4.3.1 Introduction and historical background 

Performance measurement has gained more attention since the middle of the 1980s (Taticchi, 

2008). With more than 3600 issued articles on performance measurement only between 1994 and 

1996, a “performance measurement revolution” occurred within the research (Neely, 1999). 

Performance measurement systems (PMSs) are an essential part of the management control 

process. They influence the actions of managers and help managers to implement strategy in 

their plans. The management team identifies the critical success factors that correspond to the 

company’s strategy in order to create PMSs. Thereafter, they decide on the metrics that address 

the factors as planned. The company has implemented its strategy if the measures are applied 

well. So, to summarize, the strategy defines the critical success factors which in turn get 

measured, achieved, and rewarded (Anthony & Govindarajan, 2007). When rewarded, 

employees are stimulated to reach the defined goals. Today, performance measurement is used 

every day in a range of different sectors including the private sector, public sector, and non-profit 

sector (Bititci, Garengo, Dörfler & Mendibil, 2009).  

 

In today’s complex and rapidly changing environment, it is not sufficient to use short-term 

financial indicators such as return on investment, sales growth, or operating income. These 

measures look only to the past and put too much short-term pressure on managers and 

employees. All levels in the organization must be evaluated based on both financial and 
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nonfinancial information. Nonfinancial measures are becoming a more substantial part of MCSs 

within modern companies, and they may be used to deal with the limitations in financial 

measures and to determine the key drivers of performance (Malmi & Brown, 2008). In the late 

1980s and early 1990s, “balanced” or “multi-dimensional” performance measurement 

frameworks were developed to tackle many of these issues (Bourne, Mills, Wilcox, Neely & 

Platts, 2000). These frameworks use key performance measures that focus both on current 

success and value creation in the future. “Multi-dimensional” performance measurement 

frameworks complement established financial performance measures with concepts as customer 

satisfaction, quality, innovation, etc. For example, an organization can make a distinction 

between internal and external measures and between financial and nonfinancial measures (Daniel 

& Keegan, 1989) or measures which incorporate performance into the whole company (Cross & 

Lynch, 1988). Kaplan and Norton (1992) for example designed the BSC with its four 

perspectives. These “multi-dimensional” performance measurement frameworks resulted in the 

development of management processes expressly created to equip supervisors with the 

instruments to expand or remodel their PMS (Bourne et al., 2000). This evolution led to other 

balanced performance measurement frameworks and recommended processes to create PMSs 

(Bourne et al., 2000). Despite the existence of many PMSs, too many companies still focus too 

much on financial indicators. Often, the managers of those companies have discussions about 

quality, innovation, service level, etc., but these performance components are never measured in 

detail.  

 

1.4.3.2 Balanced scorecard 

The BSC is introduced as a structure to support the creation of an effective, integrated PMS 

(Kaplan & Norton, 1993). Although a BSC is only one possible PMS, in this thesis the terms are 

used interchangeably. When talking about PMSs in this research, I mean the BSC. Kaplan and 

Norton (1998) stated that “the balanced scorecard provides executives with a comprehensive 

framework that translates a company’s strategic objectives into a coherent set of performance 

measures.”  

 

Individual companies may have different ways to create a useful BSC. The content and 

implementation differ broadly between companies (Chenhall, 2003). Nevertheless, the general 

steps to build a BSC are explained here (Figure 4). The company’s strategy and objectives 

should be well defined and the integrated PMS should be in harmony with this strategy.  
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First, the company needs to decide for which strategic business unit (SBU) they want to develop 

a BSC.  Second, they must formulate a vision, mission, and strategy. Next, the goal is to achieve 

a balance from four different viewpoints: (1) customer-oriented performance measures, (2) 

financial measures for the performance in the past (shareholders), (3) internal procedures 

(product design, product development, quality, etc.), and (4) learning and growth. After defining 

the viewpoints, the senior managers from the business unit can give suggestions for the critical 

success factors. Some companies also ask for the opinion of the most important shareholders, 

employees, and customers. Next, an information and reporting system, based on the vision and 

critical success factors, is established (Bruggeman et al., 2014). The key measurements that 

reveal the achievement of the success factors as planned are defined.  

 

 

Figure 4: The four parts in the BSC (Kaplan & Norton, 1998) 

 

The BSC differs from the more established performance measures in a few ways. First, the 

critical success factors are not quickly selected, but they are gathered top-down from the firm’s 

strategic objectives. Second, managers are obliged to select measures within each of the four 
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perspectives. In this manner, a balance is achieved between quantitative and qualitative success 

factors. According to Bruggeman et al. (2014), all managers should participate in the design 

process. If employees can participate in the development of the performance indicators, they 

experience the PMS as being more supportive and improving.  

 

1.4.3.3 Pros and cons of the BSC 

A positive aspect of the BSC is the structure of the performance reporting. Relationships 

between performance measures become clear and as well as the effect of actions on other 

performance measures (Bruggeman et al., 2014). Further, the company’s strategy is reflected 

top-down. The meaning of the strategies will also be more to the point  (Bruggeman et al., 2014). 

If measures are derived bottom-up, this is often inappropriate to the long-term strategy (Kaplan 

& Norton, 1993). Moreover, the BSC consists of both financial and nonfinancial measures. In 

this way, past performance and the drivers of future performance are given attention (Bruggeman 

et al., 2014). Managers also strive to reach an agreement on the measures given priority to 

achieve success for the organization (Kaplan & Norton, 1993). The learning and growth part of 

the BSC helps the company to report on the evolution of the rate of improvement (Bruggeman et 

al., 2014). In addition, the BSC also functions as a planning tool by formulating actions for each 

of the four performance indicators (Bruggeman et al., 2014). Finally, managers can track the 

feasibility of the plans they are executing with the BSC (Bruggeman et al., 2014).  

 

Thus far, the BSC has received little criticism (Malmi, 2001). However, some researchers have 

their doubts about certain aspects. Butler, Letza, and Neale (1997) found Kaplan and Norton’s 

model too general: it does not always fit a firm’s specialized language and culture. They also 

stated that BSCs do not always take the corporate missions into account. Laitinen (1996) stated 

that the connection between the four metrics is not enough, and therefore, a company is not able 

to discern which internal factors are crucial for success. Bruggeman et al. (2014) explained that 

during the preparation of the BSC, too many performance indicators may be implemented which 

makes it ineffective and too complicated. Moreover, collecting and processing all information 

requires considerable time (Bruggeman et al., 2014). Braam and Nijssen (2004) warn for a too 

bureaucratic use and according to Dinesh and Palmer (1998), the BSC presents the risk of partial 

implementation. They stated that “a portion of a prescription does not provide the cure” (Dinesh 

& Palmer, 1998). To end, Bruggeman et al. (2014) mentioned two more disadvantages. 

Employees and society are not included in the measurement system, and it is not clear whose 

responsibility it is to reach a certain goal. 
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1.4.3.4 Interactive BSC 

The role of the employees in the use of the PMS after the implementation is an important factor. 

Henri (2006) distinguished between diagnostic and interactive use of PMS. When performance 

measures are used for a diagnostic purpose, employees are controlled in an automated way 

requiring low management involvement. An interactive use is more focused on cooperation and 

attention of the entire team. Henri (2006) provided evidence that “an interactive use of PMS 

tends to positively influence capabilities of market orientation, entrepreneurship, innovativeness 

and organizational learning.”  

 

1.4.3.5 The balanced scorecard in high-growth companies 

Hoque and James (2000) and Hendricks, Menor and Wiedman (2004) found evidence that the 

BSC is implemented more often in larger organizations. Companies that continue to grow have 

to cope with more communication and control difficulties, so these companies have to 

implement more sophisticated MCSs.  

 

The conclusion from the many research that has been conducted about the relationship between 

environmental uncertainty and MCSs is that the larger the environmental uncertainty the more 

nonfinancial and qualitative performance measures will be used to control the change and 

unpredictability (Mia 1993; Gosselin 2005). High-growth companies that are operating in 

uncertain environments will make use of nonfinancial measures like the BSC.  

 

Additionally, they suggested that a higher BSC usage is associated with improved performance. 

However, according to Braam and Nijssen (2004), the requirement for improved performance is 

that the BSC is linked to the company’s strategy; otherwise the BSC implementation lowers the 

performance levels. Malmi (2001) even suggested that measures should be related to each other, 

following assumed cause-and-effect relationships.    

 

A study, conducted in 2008, revealed that the BSC was employed by 53% of the companies in 

some form (Zeng & Luo, 2013). Moreover, 60% of the Fortune 1000 companies confirmed that 

they use the BSC (Jiang & Liu, 2014). This is certainly a higher percentage than some other 



  

23 

 

established management instruments such as total quality management, supply chain integration, 

or activity based management
7
 (Hendricks et al., 2004).  

 

1.4.1 Compensation systems 

Manager compensation is the last part of the management control process (Bruggeman et al., 

2014). Managers who meet the predefined goals should be rewarded for their performance. 

However, punitive measures should be taken for executives failing to meet the objectives with an 

action plan created to boost work progress in the future. Bonner and Sprinkle (2002) found that 

rewards and compensations lead to increased effort. Therefore, it is crucial that the compensation 

systems reward management that steers the company towards its goals. Anthony and 

Govindarajan (2007) stated that MCSs must be reward oriented because people are more 

motivated by rewards than they are by punitive measures.  

 

Successful reward systems do not only focus on monetary rewards but also involve non-

monetary, direct, and indirect elements (Fogleman, 2001). Financial compensation is important, 

but beyond a certain amount, non-monetary rewards become more valuable (Anthony & 

Govindarajan, 2007). Non-monetary rewards may include, for example, flexible hours, 

opportunity for growth, and job security (Fogleman, 2001). Direct compensation is the base 

salary added with any performance-based pay (Fogleman, 2001). A salary increase may be 

ineffective as a reward for performance because managers also receive the increased salary the 

following years, even if their performance decreases (Bruggeman et al., 2014). A bonus, on the 

other hand, must be earned each year. The bonus could be a percentage of the company’s profits 

or a fixed amount if certain objectives are met. The bonus can also be based on a percentage of 

earnings per share after a certain amount of earnings per share is reached 

(Anthony&Govindarajan, 2007).  The main disadvantage of cash bonuses as a reward method is 

that they motivate executives to reach goals only on the short-term (Bruggeman et al., 2014). 

Indirect compensation consists of retirement programs, child care, social security, health 

insurance, etc. (Fogleman, 2001) but these are in general not considered as rewards for 

performance. 

 

Compensation systems that motivate managers to think more long-term are, for example, the 

stock option system, phantom stock plan, stock appreciation rights
 
(SAR), and performance 

                                                 
7
 For more information about these management instruments I refer to: Dale (2005) for total quality management, 

Sadler (2005) for supply chain integration and Frost (2005) for activity based management. 
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shares
8
 (Bruggeman et al., 2014). A bonus in cash can also be given as a reward for the 

realization of a long-term goal (Bruggeman et al., 2014). 

 

1.5 Management control culture 

The management control culture is, in addition to the management control structure and the 

management control process, the third component in the control process of a company 

(Bruggeman et al., 2014).  Management control culture concerns the shared values and ethics of 

the company. It is rather informal and, therefore, sometimes underestimated by executives.  

 

People have individual values and norms. New employees bring their own culture, which varies 

depending on their background, into the organization. A group that works together also has some 

common values. These organizational values and norms can be explicitly formulated by the 

managers (formal) or can be determined by the group (informal).  Many executives think that the 

formal control structures determine most of the behavior of managers. However, the impact of 

common beliefs is at least as important as the formal processes (Bruggeman et al., 2014). Values 

and norms existing in the society can have an influence on the company and the management 

control culture.  

 

Some elements of the corporate culture are more visible than others. Examples of visible 

elements are the “beliefs systems,” credos, technology use, and structures (Bruggeman et al., 

2014). Nonvisible elements of the corporate culture are perceptions, attitudes, feelings, values, 

etc. (Bruggeman et al., 2014). Symbols and rituals are another way of demonstrating values and 

norms (Bruggeman et al., 2014).  

 

1.6 MCSs and performance 

The availability of valuable MCSs directly improves organizational performance (Son, Weitzel 

& Gladyszewski, 2006). In addition, Davila (2000) said that MCSs are positively linked with 

innovation and firm performance. Moreover, Robinson and Pearce (1984) found a signficiant 

number of papers that show a direct link between planning and financial performance. Schwenk 

and Shrader (1993) also proposed that the overall relationship between formal planning and 

                                                 
8
 For more information about the stock option system, phantom stock plan, stock appreciation rights and 

performance shares is referred to Bruggeman et al. (2014).  
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performance is positive and significant. Many have argued that MCSs might improve 

organizational performance (Duréndez, Ruiz-Palomo, Garcia-Pérez-de-Lema & Diégez-Soto, 

2016). Adler and Chen (2011) suggested that MCS improve collective engagement and 

organized actions toward desired results. MCSs decrease uncertainty and lead, in turn, to higher 

company performance. Mainly planning sophistication seems to be the reason for a good 

financial performance (Bracker & Pearson, 1986). Bisbe and Otley (2004) argued that  

enthusiasm has increased for the analysis of the relationship between MCSs and firm 

performance.  

 

Although the impact of MCSs on performance is omnipresent in the literature (cf. supra), almost 

no literature exists about the impact of the performance on the use of MCSs. As indicated earlier, 

this research will try to fill this gap in the literature.  

 

In part one, I discussed the three parts of a good MCS: management control structure, 

management control process, and management control culture (Bruggeman, Slagmulder & 

Hoozée, 2014). I divided the management control process into four parts (Anthony & 

Govindarajan, 2007): strategic planning, financial planning, performance measurement, and 

compensation systems. The attention goes to the management control process because this is the 

central part of the MCS. I focused on the first three parts: strategic planning, financial planning, 

and performance measurement.  
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2 High-growth company 

As there is no generally accepted definition of a high-growth company, a working definition of a 

high-growth firm must be developed before starting any research. No accepted definition exists 

due to differences in theoretical perspectives and interpretations, operationalizations, empirical 

contexts, modelling, and analysis approaches along with the complexity of the word high-growth 

itself (Davidsson, Achtenhagen & Naldi, 2005). Growth is complex and a multidimensional 

rather than a one-dimensional phenomenon (OECD, 2000; Delmar et. al., 2003). Therefore, it is 

essential that the growth definition is not too simplistic and considers some more complex 

characteristics.  

 

The difference between absolute and relative growth is discussed first. Next, the distinction 

between organic and acquired growth is briefly explained. Then, a working definition of a high-

growth company is formed. Finally, I discuss the specific issues in high-growth companies.  

  

2.1 Absolute versus relative growth 

A company can grow intensely in absolute terms but have only a minimal impact in relative 

terms. Absolute growth is growth in actual numbers such as the number of employees, profit, 

sales, cash flow, etc. Relative growth is the growth of the previous mentioned growth standards 

in terms of percentage. Large companies are favored if absolute growth is used and small 

companies are favored if relative growth is used. David L. Birch developed the Birch (Employee 

Growth) Index. This index is a compound measure that overcomes the favoritism for small 

companies. Absolute growth in the number of employees, the turnover, or another amount is 

multiplied by relative growth in the number of employees, the turnover, or another amount. 

However, the Birch-index lacks a conceptual basis (Davidsson & Wiklund, 1999). The weighting 

is arbitrary and the dimensions of the index are unclear. Therefore, both absolute and relative 

growth measures are used separately in this master’s thesis.  

 

2.2 Organic vs. acquired growth 

It is important to understand the distinction between organic growth and acquired growth. 

Organic growth arises if the company grows by increasing profits or sales. This excludes growth 

gained from mergers and acquisitions which is acquired growth. Over time, acquired growth can 

lead to organic growth. For the sake of simplicity, no specific distinction will be made between 

organic and acquired growth in the calculations. However, young and small companies mainly 
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grow organically while large and mature companies grow primarily through acquisitions 

(Davidsson et al., 2005).  

 

2.3 Definition high-growth company 

A decision about the growth indicators, the growth formulas, and the time frame must be made 

in order to develop an appropriate definition of a high-growth company. To begin, the economic 

growth indicators were selected. Because growth is a multidimensional phenomenon, more 

adequate information was gathered by using various growth indicators. The different growth 

indicators used in this research include cash flow, sales, and the number of employees. In the 

literature, these indicators are found to indicate growth reliably (Davidsson & Wiklund, 1999; 

Vanacker & Manigart, 2008). Additionally, assets, physical output, and market share are 

frequently suggested in the literature as growth indicators (Delmar, 1997; Ardichvili, Harmon, 

Cardozo, Reynolds & Williams, 1998). According to Delmar (1997), the most commonly used 

growth indicators are the number of employees and sales. Sales, for example, has a high 

correlation with market changes and is, for that reason, a reliable indication for market 

performance. Davidsson et al. (2005) stated that sales growth is the most generally applicable 

measure. Second, as explained in the previous paragraph, two growth formulas (absolute and 

relative) are used to define high growth (Davidsson & Wiklund, 1999). Third, the studied time 

plan is from 2008 to 2014. I do not include 2015 and 2016 because the goal is to test the 

influence of high growth on the use of MCSs and not the other way around. Davila and Foster 

(2005) talked to managers and concluded that MCSs only become appropriate when firms have a 

size of at least 40 employees. Therefore, to be selected, the company must employ at least 40 

people (Davila & Foster, 2005) between 2008 and 2014.  

 

A company must belong to the first percentile (Vanacker&Manigart, 2008) in one, or more, of 

the six yearly rankings to be selected as a high-growth company. The six yearly rankings are (1) 

absolute cash flow growth, (2) relative cash flow growth, (3) absolute sales growth, (4) relative 

sales growth, (5) absolute employment growth, and (6) relative employment growth. Similarly, 

to be selected as a non-high-growth company, the firm must not belong to the first percentile 

(Vanacker & Manigart, 2008) in one, or more, of the six yearly rankings.  
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2.4 Specific issues in high-growth companies 

High-growth companies contribute more than most other companies to employment, wealth, and 

broad economic development.  For example two percent high-growth companies were 

accountable for 35% of the new jobs that were created between 2009 and 2012 in the United 

States (Clayton, Sadeghi, Talan & Spletzer, 2013). However, growth presents a challenge to the 

company to realize and manage. Two of those challenges include the need for new employees 

and the need for cash. Growing companies frequently recruit new people and need cash to grow. 

In order to grow, a company may need specifically trained and experienced employees. The 

operating structures should aim to recruit these people and integrate them smoothly into the 

company (Groeiondernemingen in Vlaanderen, 2010). Barringer, Jones and Neubaum (2005) 

also found that among other things training and employee development are human resource 

management (HRM) practices that are used more often in high-growth companies. Furthermore, 

finding the right source of financing is one of the most important issues facing high-growth 

businesses (Nicholls-Nixon, 2005). The company has to decide if they are going to use internal 

funds, debt, or outside equity (Vanacker & Manigart, 2008). Many high-growth companies have 

trouble getting capital because financial institutions focus on the current position of the 

company. Financial institutions give limited consideration to the growth projections 

(Groeiondernemingen in Vlaanderen, 2010).  

 

Moreover, the entrepreneurs must change, learn, and adapt in a high growth situation. Managing 

a company of three people is clearly different than managing a company of 30 or 300 people. 

Barringer et al. (2005) mentioned that founders of rapid-growth companies have more 

experience and a more fascinating “entrepreneurial story” than the founders of slow-growth 

companies. Moreover, regarding firm attributes, founders of rapid-growth companies are more 

driven to grow, use a growth-oriented mission statement, and communicate more with other 

organizations (Barringer et al., 2005). Business practices such as more customer knowledge and 

more value adding activities are also specific to rapid-growth companies (Barringer et al., 2005). 

External growth barriers are market structures (competition), macroeconomic factors, 

government restrictions and regulations, and the limited presence of suitable partners 

(Groeiondernemingen in Vlaanderen, 2010).  

 

Last but not least, many researchers proposed that growth is associated with more formal MCSs 

and that formal MCSs help a company in the growth process (Greiner, 1998; Moores & Yuen, 

2001; Davila & Foster, 2005; Sandino, 2007). The introduction of a MCS in small young 
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growing firms (startups) has been investigated (Davila & Foster, 2005; Sandino, 2007). The use 

of MCSs in large, mature companies has also been explored (Cardinal, 2001; Chenhall, 2003).  

However, no research has been done about specific MCSs in larger high-growth companies 

(more than 40 employees).  

 

The emergence of new jobs, the increasing operational complexity of the firm, and the need for 

more communication and coordination prompt the implementation of an MCS in a young, 

growing company (Greiner, 1998). Davila and Foster (2005) stated that as the number of 

employees of an organization grows, MCS are implemented more intense. Specifically, they 

found that MCSs become relevant when companies reach a size of 40 to 50 employees.  

 

Moreover, research indicates that the relationship between MCSs and growth is also true in 

reverse. In other words, growth can also be the result of more and better MCSs (Davila & Foster, 

2005). The MCS is reciprocal because it is a key element in managing the tension that growth 

imposes on young growing firms, and MCSs are important to organizational growth (Davila, 

2005). Lack of professional management tools such as MCSs has been argued as restraining 

growth and even causing the failure of firms (Greiner, 1998).  
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3 Theoretical framework and hypotheses 

Based on earlier studies I found some interesting theories and ideas that exist about MCSs in 

high-growth companies. First I discuss the association between five MCSs (i.e. strategic 

planning, financial planning, interactive budgeting, performance measurement systems and 

interactive performance measurement systems) and high-growth companies (RQ1). Then I try to 

find how the timing of adoption of financial systems differ with other MCSs (RQ2). To answer 

the next questions I summarize the knowledge that exists about the impact of size, environmental 

uncertainty and performance on companies (RQ3). Finally, the most important studies about the 

impact of MCSs on performance are listed (RQ4). By summing up the most important theories 

and studies I came to 29 hypotheses. 

 

 

3.1 Hypotheses regarding RQ 1 

 

RQ1: What is the association between the use of MCSs and high-growth companies? 

 
3.1.1 Strategic planning 

According to Marks (2007), strategic planning becomes important when a company starts to 

grow and becomes successful. The transition from an informal management style to a more 

formal one is most visible in small growing firms (Davila & Foster, 2005). Moreover, Anthony 

and Govindarajan (2007) stated that a standardized strategic planning process is also needed in 

larger firms with an uncertain future with an executive management that is supporting a formal 

process.  

 

Companies facing high turbulence must rely on a high amount of strategic planning to cope with 

changing unpredictable conditions, while firms facing low turbulence need less strategic 

planning (Ansoff, 1991). In the ever-changing world of business practices, every company has to 

manage uncertainty, but high-growth companies have, compared to other companies, to manage 

additional uncertainty because of the many internal changes and the associated growing pains. 

Therefore, I developed the following hypothesis:   

 

H1: High-growth companies use more strategic planning than non-high-growth companies. 
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To test this hypothesis, I developed the following sub-hypotheses using a subset of the scale of 

Davila and Foster (2005). Appendix 1 shows the items that are part of the scale of strategic 

planning.  

 

H1a: More high-growth companies formalize the investment budget than non-high-

growth companies.  

H1b: More high-growth companies make a definition of strategic (nonfinancial) 

milestones than non-high-growth companies.  

H1c: More high-growth companies make a product portfolio plan than non-high-growth 

companies. 

H1d: More high-growth companies make a customer development plan than non-high-

growth companies. 

H1e: More high-growth companies make a headcount/human capital development plan 

than non-high-growth companies. 

 

3.1.2 Financial systems 

Davila and Foster (2007) suggested that rapidly growing companies have more confidence in 

formal management systems, such as financial planning, than companies with lower growth. The 

environment of growing companies typically becomes more complex. Formal control systems 

can help to shift the focus from administration to growth strategies. Therefore, I tested the 

following hypothesis:  

 

H2: High-growth companies use more financial planning than non-high-growth companies. 

 

To test this hypothesis, I developed the following sub-hypotheses using a subset of the scale of 

Davila and Foster (2005) (see Appendix 1).  

 

H2a: More high-growth companies make cash flow projections than non-high-growth 

companies.  

H2b: More high-growth companies make sales projections than non-high-growth 

companies.  

H2c: More high-growth companies make an operating budget than non-high-growth 

companies. 
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Chapman (1998) stated that formal budgeting is valuable in uncertain circumstances if it is 

combined with effective communication among all employees. Simons (1987, 1991, 1995) also 

stated that formal methods are useful, but certainly not sufficient. Budgets generate new data that 

are used as a motivation to force more face-to-face debates between superiors and subordinates. 

Budgets should at least have a formal basis, but it should be supplemented with more informal 

data. Formal financial planning can be supplemented with interactive financial planning. This 

lead me to develop the following hypothesis:  

 

H3: High-growth companies use a more interactive budgeting process than non-high-growth 

companies. 

 

To explain and measure the interactive use of MCSs, I focus on budget systems and BSC (cf. 

infra) because they have been theoretically linked to innovation and performance (Chapman, 

1998; Davila 2000; Kaplan & Norton, 2000; Simons, 1995). Interactive control systems are 

formal processes that executives adopt in order to be directly involved in the agreements of 

employees and serve as a basis for a constant exchange of information between all layers of the 

organization (Bisbe & Otley, 2004). Interactive processes facilitate organizational learning and 

strategy formulation (Simons, 1995; Davila & Kaplan, 2000). Moreover, they contribute to 

effective questioning and dialogue between people. Simons (1995) showed proof of the 

effectiveness of the interactive use of budgeting, while Kaplan and Norton (2000) state that an 

interactive use of the BSC is effective. I use the scale of Bisbe and Otley (2004) to measure the 

interactive use of MCSs (Appendix 2). To test if there is an interactive use of budgeting is 

investigated if the data created by the budgeting process is used to make sure that ongoing action 

plans are regularly questioned and challenged. Therefore, the following sub-hypotheses were 

developed (Bisbe & Otley, 2004):  

 

H3a: The degree to which employees at all levels force themselves to continually question 

and revise the assumptions upon which they base their budget plans is higher in high-

growth companies than non-high-growth companies.  

 

H3b: The degree to which budget tracking reports are discussed face-to-face is less 

dependent on whether there are deviations from planned performance or not in high-

growth companies than in non-high-growth companies. 
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H3c: Budgets require more permanent and frequent attention from all managers in high-

growth companies than in non-high-growth companies.  

 

3.1.3 Performance measurement systems 

Hoque and James (2000) and Hendricks, Menor, and Wiedman (2004) gave evidence that the 

BSC is implemented more often by larger organizations. Companies that continue to grow cope 

with more communication and control difficulties, so these companies implement more 

sophisticated MCSs. Based on this, the following hypothesis was developed:   

 

H4: High-growth companies use the BSC more than non-high-growth companies. 

 

Many companies use the BSC but do not call it the BSC or the other way around. Therefore, 

companies that use a combination of both financial and operational (nonfinancial) key 

performance indicators (KPIs) that are linked with the strategy were considered as using the 

BSC. The BSC uses metrics to quantify actions (Neely, Gregory & Platts, 1995).  

 

Henri (2006) showed that an interactive use of PMS after the implementation is equally 

important. This stimulates organizational learning, innovativeness, market orientation, and 

entrepreneurship (Henri, 2006). Simons (1995, p. 93) states that “...senior managers use 

interactive control systems to build internal pressure to break out of narrow search routines, 

stimulate opportunity-seeking, and encourage the emergence of new strategic initiatives.” 

Therefore, these could be behaviors that are more common in high-growth companies than in 

non-high-growth companies. This lead me to develop the following hypothesis:  

 

H5: The use of  the BSC is more interactive in high-growth companies than in non-high-growth 

companies. 

 

If a company uses the BSC, I tested the following sub-hypotheses (Bisbe & Otley, 2004):  

 

H5a: The degree to which employees at all levels force themselves to continually question 

and revise the assumptions upon which they base their performance measurement (BSC) 

plans is higher in high-growth companies than non-high-growth companies.  
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H5b: The degree to which BSC reports are discussed face-to-face is less dependent on 

whether there are deviations from planned performance or not in high-growth companies 

than in non-high-growth companies. 

 

H5c: The BSC requires more permanent and frequent attention from all managers in 

high-growth companies than in non-high-growth companies.  

 

3.2 Hypotheses regarding RQ 2 

 

RQ2: How does the timing of adoption of strategic planning, financial planning, financial 

evaluation and PMSs differ in high-growth companies?  

 

Evidence from studies conducted in many different countries shows that financial systems are a 

priority in most mature companies (Chenhall & Langfield-Smith, 1998). However, the growing 

importance of nonfinancial measures could indicate that high-growth companies are adopting 

nonfinancial systems before adopting financial systems. Nevertheless, researchers suggest that 

financial measures continue to be the most important (Chenhall & Langfield-Smith, 1998). 

Davila and Foster (2005) also found in a sample of 78 startup companies that financial planning 

(see Appendix 1) is adopted as the first system throughout the initial stages of the firm. 

Furthermore, the relatively small advantages of the BSC found in the study of Chenhall and 

Langfield-Smith (1998) confirms Kaplan’s (1994) experience that organizations just started to 

use these nonfinancial systems. Given the above information, I can conclude that most likely 

high-growth and non-high-growth companies alike adopt financial planning earlier than other 

MCSs, leading to the following hypotheses:  

 

H6: Financial planning is adopted earlier than other MCSs in high-growth companies. 

H7: Financial planning is adopted earlier than other MCSs in non-high-growth companies. 

 

The Other MCSs where I compare the adoption of financial planning with are strategic planning, 

financial evaluation and PMSs. To measure if this is the case, I used the items of the scale of 

Davila and Foster (2005).  Financial planning consists of cash flow projections, sales projections, 

and an operating budget. Strategic planning consists of an investment budget, the definition of 

strategic milestones, a product portfolio plan, a customer development plan, and a human capital 
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development plan. Financial evaluation consists of a product profitability analysis, a customer 

profitability analysis, customer acquisition costs, routine analysis of financial performance 

against the target and capital investment approval procedures. Lastly, as explained before, 

companies use the BSC when they use a combination of both financial and nonfinancial 

measures that are explicitly linked with the strategy.  

 

Davila and Foster (2005) also found that planning systems are adopted earlier than evaluation 

systems (financial evaluation) in startup firms. It is generally accepted that planning comes 

before evaluation. First, to develop the planning system, the line managers and planning staff 

agree upon the objectives and the resources of the work year. During the evaluation, it is 

discussed whether the employees have achieved the objectives. It is expected that no significant 

difference exists between high-growth companies and non-high-growth companies in this case. 

Therefore, I developed the following hypotheses: 

 

H8: Strategic planning and financial planning are adopted earlier than financial evaluation in 

high-growth companies.   

H9: Strategic planning and financial planning are adopted earlier than financial evaluation in 

non-high-growth companies.   

 

Appendix 1 lists the systems included in the categories used by Davila and Foster (2005): 

strategic planning, financial planning, and financial evaluation. This is not an exhaustive list but 

summarizes the most important systems in each category.   

 

3.3 Hypotheses regarding RQ 3 

 

RQ3: What is the influence of the size, the environmental uncertainty, and the performance on 

the use of MCSs in high-growth companies? 

 

Davila and Foster (2005) found that the number of employees is associated with management 

system intensity in startup companies. Marks (2007) stated even more specifically that larger 

companies are using more strategic planning. This has lead to the following hypotheses: 

 

H10: The larger the size of the high-growth company the more strategic planning is applied. 
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As Marks (2007) found that larger companies are using more strategic planning, it is expected 

that this relationship will also be true for non-high-growth companies although the relationship is 

expected to be more significant for high-growth companies. Therefore, I have developed the 

following hypothesis: 

 

H11: The larger the size of the non-high-growth company the more strategic planning is applied. 

 

Similar to strategic planning (Marks, 2007), it is expected that both larger high-growth and non-

high-growth companies will use more financial planning.  Therefore, I have developed the 

following hypotheses: 

 

H12: The larger the size of the high-growth company the more financial planning is applied. 

H13: The larger the size of the non-high-growth company the more financial planning is applied. 

 

Hoque and James (2000) and Hendricks, Menor and Wiedman (2004) suggest that the BSC is 

implemented more often by larger organizations because they have to handle more 

communication and control problems. I expect that this relationship between size and applying 

the BSC will exist both among high-growth and non-high-growth companies. This has resulted 

in the following hypotheses: 

 

H14: The larger the size of the high-growth company the more the BSC is applied. 

H15: The larger the size of the non-high-growth company the more the BSC is applied. 

 

A company must accommodate to changes in the environment in conditions of extreme 

uncertainty in technology, customer, or competitive situations (Miller & Friesen, 1978, 1983; 

Utterback, 1979). The ability to respond quickly to unanticipated change is necessary if a 

company faces environmental uncertainty (Covin & Slevin, 1989). Strategic planning, an 

interactive budgeting process, and an interactive use of the PMS (Simons, 1995) might be 

effective MCSs to help companies survive uncertain conditions. Non-high-growth companies 

facing environmental uncertainty will probably also react with more MCSs. However, I expect 

the relationship to be stronger in high-growth companies. So in order to be exhaustive and to be 

able to compare the differences (cf. supra), I also tested if environmental uncertainty has an 
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impact on MCSs usage in non-high-growth companies. This has resulted in the following 

hypotheses: 

 

H16: The greater the environmental uncertainty of the high-growth company, the more strategic 

planning is used.  

H17: The greater the environmental uncertainty of the non-high-growth company, the more 

strategic planning is used.  

 

H18: The greater the environmental uncertainty of the high-growth company, the more their 

budgeting process is used interactively. 

H19: The greater the environmental uncertainty of the non-high-growth company, the more their 

budgeting process is used interactively. 

 

H20: The greater the environmental uncertainty of the high-growth company, the more their 

BSC is used interactively. 

H21: The greater the environmental uncertainty of the non-high-growth company, the more their 

BSC is used interactively.  

 

To measure environmental uncertainty, a subset of six questions of the 17 items of DeSarbo, Di 

Benedetto, Song and Sinha (2005) was used. To test the environmental uncertainty in the market 

environment, respondents were first asked for the change in product preferences (1) and the 

price-sensitivity (2) of the customers. The change in technology (3) and the new product ideas 

that have been made possible through technological breakthroughs (4) measure the uncertainty in 

the technological environment, while the price competition (5) and the strength of the 

competitors (6) represent the uncertainty in the competitive environment. Appendix 2 lists the 

selected items (DeSarbo, Di Benedetto, Song & Sinha, 2005).  

 

Many studies show the impact of the use of MCSs, especially strategic planning, on performance 

(e.g. Miller & Cardinal, 1994; Schwenk & Shrader, 1993; Dibrell, Craig & Neubaum, 2014; 

Kylaheiko, Puumalainen, Sjögrén, Syrjä & Fellnhofer, 2016). However, the impact of 

performance on the use of MCSs has not been widely examined. I did not find studies about the 

impact of performance on the use of MCSs systems in high-growth companies. This study tries 
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to fill this gap in the literature by determining if firm performance
9
 has an impact on strategic 

planning usage in high-growth and/or non-high-growth companies, resulting in the following 

hypotheses:   

 

H22: The higher the performance of the high-growth company the more strategic planning is 

used.  

H23: The higher the performance of the non-high-growth company the more strategic planning 

is used..  

 

H24: The higher the performance of the high-growth company the more financial planning is 

used.  

H25: The higher the performance of the non-high-growth company the more financial planning 

is used.  

 

H26: The higher the performance of the high-growth company the more the BSC is used. 

H27: The higher the performance of the non-high-growth company the more the BSC is used.  

 

In Figure 5 the 18 hypotheses that were formed based on the information in the literature are 

visualized.  

 

Figure 5: H10-H27 (RQ3) 

 

 

 

 

                                                 
9
 In the next part (RQ4) I explain how company performance will be measured. 
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3.4 Hypotheses regarding RQ 4 

 

RQ4: What is the influence of the use of MCSs on the company performance in high-growth 

companies?   

 

Because many researchers found that the use of MCSs improve the organizational performance, I 

chose to test the impact of the use of MCS on the company’s performance in high-growth and 

non-high-growth companies.  Davila and Foster (2005) and Davila, Foster, and Jia (2012) found 

that a higher company valuation is associated with startup companies adopting MCSs. However, 

not all companies have a public valuation. The same problem arises when using, for example, the 

ROI as a measure for performance. Although this is a reliable standard for larger organizations, it 

is unsuccessful for smaller firms (Fuller-Love, 2006). In this thesis, company performance will 

be measured through the perception of managers regarding the competitive position of their 

companies (Duréndez et al., 2016): Companies will need to indicate how improvements in 

market share, profitability and productivity were.  

 

H28: The use of MCSs has a positive influence on the performance of high-growth companies.  

H28a: The use of strategic planning has a positive influence on the performance of high-

growth companies.  

H28b: The use of financial planning has a positive influence on the performance of high-

growth companies.  

H28c: The use of interactive budgeting has a positive influence on the performance of 

high-growth companies. 

H28d: The use of the BSC has a positive influence on the performance of high-growth 

companies.  

H28e: Interactive performance measurement has a positive influence on the performance 

of high-growth companies.  

  

H29: The use of MCSs has a positive influence on the performance of non-high-growth 

companies.  

H29a: The use of strategic planning has a positive influence on the performance of non-

high-growth companies.  

H29b: The use of financial planning has a positive influence on the performance of non-

high-growth companies.  
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H29c: The use of interactive budgeting has a positive influence on the performance of 

non-high-growth companies. 

H29d: The use of the BSC has a positive influence on the performance of non-high-

growth companies.  

H29e: Interactive performance measurement has a positive influence on the performance 

of non-high-growth companies.  

 

Bracker and Pearson (1986) state that the relation between planning systems and performance is 

more powerful in an unstable environment, i.e. an environment in which the high-growth firm 

operates more. As a consequence it could be interesting to examine afterwards whether there is a 

difference between the high-growth and the non-high-growth companies.  

 

In Figure 6 the hypotheses concerning research question 4 are visualized.  

 

 

  Figure 6: H28-H29 (RQ4) 
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III. Empirical research 

 

In order to test these hypotheses, I conducted empirical research on companies in Flanders and 

Brussels. In this section, I first described the research methodology: population and sample 

description, research design (data collection method), and construction of the questionnaire. 

Next, the research results are discussed. First, I began with an overview of the respondents and 

some descriptive statistics. Then, in the main part, the data is analyzed with SPSS (Statistical 

Package for the Social Sciences) and interpreted. Finally, the results of the research are 

discussed.  

1 Research methodology 

1.1 Population and sample description 

To select the high-growth companies and the non-high-growth companies, a decision about the 

growth indicators, the growth formulas, the time frame, the geographical area, the minimum 

amount of employees at sampling date etc. were made. For the empirical research, I selected a 

data set that covers all Belgian companies, as given in the Bel-First database by Bureau Van 

Dijk. All companies that are active in Flanders and Brussels and employ at least 40 people 

(OECD, 2007; Vanacker&Manigart, 2008; Davila&Foster, 2005) between 2008 and 2014 were 

selected from the Bel-First database. Flanders and Brussels were selected because these are the 

regions in Belgium with the most commercial activity. The requirement that the company 

“employ at least 40 people” was imposed to avoid bias towards small companies and because 

MCSs are not that relevant when companies have fewer than 40 employees (OECD, 2007; 

Davila & Foster, 2005). The research was not limited to specific sectors. The list contains both 

independent firms and firms in company groups (Vanacker & Manigart, 2008). Furthermore, 

companies originated between 2008 and 2014 that met the size criterion in 2014 were included. 

Based on these rules, a data set of 7387 companies was created. 

 

The six yearly rankings are (1) absolute cash flow growth, (2) relative cash flow growth, (3) 

absolute sales growth, (4) relative sales growth, (5) absolute employment growth, and (6) 

relative employment growth. A company must belong to the first percentile (Vanacker & 

Manigart, 2008) in one, or more, of the six yearly rankings to be selected as a high-growth 
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company. This means that a firm must belong to the top 100 companies
10

 in at least one of the 

six dimensions between 2008 and 2014
11

. A moving average of the growth rate in the previous 

three years was used to measure growth in each year (Vanacker & Manigart, 2008) (see 

Appendix 3). In the Bel-first database, 2110 companies met these conditions. The opportunity to 

complete the survey was given to 1721 high-growth firms. I only accounted for organizations 

that were accessible by email. A company’s accessibility via email is expected to have little or 

no influence on the use of MCSs.  

 

To select the population of non-high-growth companies, I started with the same dataset as before 

that covers all Belgian companies that are active in Flanders and Brussels and employed at least 

40 people between 2008 and 2014 (Bel-First database, Bureau van Dijk). Based on the same 

rules as for the high-growth companies
12

, a data set of 7387 companies was selected. 

However, to be selected as a non-high-growth company, a company should not belong to the first 

percentile (Vanacker & Manigart, 2008) in one, or more, of the six yearly rankings between 

2008 and 2014. In the Bel-first database, 5277 companies met these conditions
13

. I contacted 

3278 non-high-growth firms to complete the questionnaire. I only contacted organizations that 

were easily accessible by email. A company’s accessibility via email is expected to have little or 

no influence on the use of MCSs.  

 

1.2 Research design 

Data on MCSs are not available from public sources, so I decided to work with electronic 

surveys to collect the data. A questionnaire is an effective way to collect data because different 

types of questions can be asked, and questionnaires can be conducted in various ways. It is the 

only research method by which facts can easily be derived. Moreover, a survey allows fast data 

processing, and the interviewer does not affect the results. A survey can be delivered to a large 

number of companies in a wide variety of places. A disadvantage of questionnaires is that the 

researcher is dependent on the cooperation of the people in the sample (De Pelsmacker & Van 

                                                 
10

 7387*0,01 = 73,87. As it is not possible to select the top 74 companies in the database, this is rounded to 100. 
11

 2110 unique companies are selected as a high-growth company. As there are 4200 selected companies (6 

dimensions x 7 years x 100 companies), this means that half of the companies was more than once selected as a 

high-growth company.  
12

 The research is not limited to specific sectors. The list contains both independent firms and firms in company 

groups (Vanacker&Manigart, 2008). Furthermore, companies originated between 2008 and 2014 that meet the size 

criterion in 2014 are included.  
13

 Of course 5277 is equal to the amount of all companies with more than 40 employees in Flanders and Brussels (N 

= 7387)  minus the amount of companies that categorize as a high-growth company (N = 2110).  
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Kenhove, 2014). In other words, the response rate might be very low. To prevent a low sample 

response rate and to make sure that I had a certain amount of answers in a limited amount of 

time, I sent the survey to almost 70% of the population. In addition, it is impossible to control 

who completed the questionnaire. Furthermore, a mistake in the process of making and using a 

questionnaire is easily made. There is no guarantee that the information indicates the truth. The 

wording of the questions can be wrong or the answers of the recipients may not reflect the truth.  

Managers can also be subject to the company image or history. Therefore, I tried to ask questions 

regarding various dimensions of the variables. An additional disadvantage of questionnaires 

includes the limited availability of databases of email addresses. Information was collected 

during 18 days in April 2017, using a questionnaire addressed to firms’ Chief financial officers 

(CFOs) or other managers. The questionnaire is included in Appendix 5.   

 

Personal or telephone interviews were not used because this would be too time-consuming and 

the possibility of interviewer effects are too high. Moreover, telephone interviews can only ask a 

limited amount of simple questions. Due to the nature of the research questions, other methods 

such as observation and projective techniques were not relevant for this research. I chose an 

electronic version over a paper version because the former is easier to analyze and the costs of 

the latter were too high. The questionnaire was developed with Qualtrics, a program provided by 

Ghent University. 

 

For the pretest, the questionnaire was sent to several CFOs and other managers. Four 

professionals formulated their comments. Three respondents said that there were too many items 

for the questions about interactive budgeting, interactive use of performance measurement, and 

environmental uncertainty. Consequently, I reduced the number of items. Furthermore, small 

changes were made in order to increase the understandability of questions and to improve the 

overall response rate.   

 

I created two different links to the questionnaire to make the distinction between the two 

samples: high-growth and non-high-growth companies. The first link was sent to a person in 

general management in 1721 high-growth companies in Flanders or Brussels. The second link 

was sent to a person in general management in 3278 non-high-growth companies in Flanders or 

Brussels. If I did not find the email of someone with a general management function, I sent the 

questionnaire to the info email address and asked clearly to forward it to someone of the general 

management. I collected email addresses via the database of Bureau Van Dijk and the online 
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database of Trends Top.  The questionnaire was available in two languages: Dutch and English. 

Through the introduction mail, respondents were referred to the online survey. In many cases, a 

control mechanism was used so respondents could not go to the next question before the 

previous one was completed. In this way, I wanted to avoid having many missing values. By 

using mainly closed questions, such as multiple choice questions and questions with scale 

measurement I could organize the respondents in various relevant categories.   

 

The execution of the survey was done in three steps: the initial mailing, a first reminder after one 

week, and a second reminder after two weeks. First, I notified respondents with an e-mail 

including a cover letter and the questionnaire. The first and second follow-up consisted of a 

reminder e-mail to all companies that did not complete the survey yet.  

 

1.3 Questionnaire 

The questionnaire contained 17 questions and took on average between 10 and 15 minutes to 

complete. The first question implicitly asked if the companies use strategic planning, financial 

planning, and financial evaluation (Q1). A Likert scale from “strongly agree” (1) to “strongly 

disagree” (7) was used to measure this response. The items of strategic planning, financial 

planning, and financial evaluation can be found in the questionnaire or in Appendix 1. The 

answers on the first question were used to test many hypotheses. Appendix 6 provides a 

complete overview.  The second question implicitly asked how companies manage interactive 

budgeting (Q2). This question was asked only if the respondents entered “Somewhat agree,” 

“Agree,” or “Strongly agree” on at least one of the items of financial planning (cash flow 

projections, sales projections, or operating budget) in the previous question. A semantic 

differential from 1 to 7 was used. The scale “interactive budgeting” contained three items which 

can be found in Appendix 2. The next question asked for the type of performance measures the 

company used the last two years: financial measures, nonfinancial measures, or both (Q3). The 

respondents also had the possibility to answer that they do not use performance measures or that 

they did not know the answer. Question 4 asked whether these performance measures were 

explicitly linked with the strategy of the company (Q4). This question was not asked if the 

respondent answered “We do not use performance measures” on the previous question. The next 

question about the interactive use of the BSC (Q5) was offered only if respondents answered that 

they use both financial and nonfinancial performance measures that are linked with the strategy; 

this was considered as using the BSC. Again, a semantic differential from 1 to 7 was used. The 
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scale “interactive BSC usage” contained three items which can be found in Appendix 2. The five 

first questions address the first research question. I asked these questions both to high-growth 

and non-high-growth organizations to compare these groups with each other with regard to the 

use of these particular MCSs (H1-H5). 

 

Next, I asked for the funding date of the company (Q6) and the adoption year of four categories 

of MCSs (strategic planning, financial planning, financial evaluation, and the BSC) (Q7). These 

questions were, like all others, asked to a sample of both high-growth and non-high-growth 

companies. These questions were designed to test if financial planning is adopted earlier than 

other MCSs and if planning systems are adopted earlier than evaluation systems (RQ 2). For 

question 7, respondents could select the adoption year of the specific items of the MCS on a list.  

 

For the hypotheses about environmental uncertainty (H16 - H21), a Likert scale that ranged 

from “strongly agree” (1) to “strongly disagree” (7) with six items about the business 

environment and conditions from 2012-2014 was used (Q8). In combination with the answers 

from the first five questions, I was able to test if the environmental uncertainty (independent 

variable) had an influence on the use of three different MCSs: strategic planning, interactive 

budgeting, and the interactive BSC (dependent variables).  

 

To test whether the size (independent variable) of the high-growth and non-high-growth 

companies has an impact on the use of strategic planning, financial planning, and the BSC 

(dependent variables), the respondents were asked about the number of employees in 2014 

(Q10). They had the possibility to choose from seven answer categories (see questionnaire in 

Appendix 5). To establish the descriptive statistics, question 9 asked for the current size of the 

company. 

 

The next set of questions addressed the performance variable. I sought to determine if company 

performance from three to five years ago (Q12) had an influence on the use of MCS (strategic 

planning, financial planning, PMSs). Performance was measured with a Likert scale ranging 

from “strongly agree” (1) to “strongly disagree” (7) with three items measuring the opinion of 

executives regarding the competitive position of their organizations (Duréndez et al., 2016).  

 

I chose not to use indicators from accounting information such as ROI because some intangibles 

valuable to the competitive success are omitted (Kaplan & Norton, 1993). Furthermore, as 
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explained previously, indicators like company valuation and ROI are not always available for 

smaller companies (Fuller-Love, 2006). Moreover, a company’s position against the competition 

is a key indicator of success or failure.  

 

Questions 1 to 5 (independent variables) and question 11 about the company’s present 

performance are relevant to test the influence of MCSs on the performance. As the financial 

position of the company has an influence on its performance, I controlled for the financial 

situation (Q14) . Five Likert questions were asked in the survey concerning the manager’s 

perception regarding the evolution of liquidity and cash position, the level of indebtedness, the 

ability to refund debt, the cost of debt, and the ability to self-finance the business (Duréndez et 

al., 2016). Size (Q10) and company age (Q6) were additional control variables.  

 

Finally, question 15 and question 16 asked about the sector in which the company operates and 

about the current management position, respectively. At the end, the respondents had the 

opportunity to provide the name of the company (Q17).  
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2 Results 

The empirical research is examined in the next section, and it is determined whether the 

hypotheses may be accepted or rejected. All data were analyzed with the statistical analysis 

software package SPSS 24.0. The significance threshold was set at .05.  

 

2.1 Respondents 

The total amount of participants was 165. Forty-seven percent of the participants were high-

growth companies (N = 78), and 53% were non-high-growth companies (N = 87). As previously 

described, I sent a survey link to 1721 high-growth companies, and 228 e-mails were returned 

(bounced) because they could not be delivered for some reason
14

. Of the 1493 contacted 

organizations, 78 returned a completed survey. That is a response rate of 5.22%. I sent 3277 

mails to non-high-growth companies, of which 534 emails bounced back. Of the 2743 contacted 

non-high-growth organizations, 87 returned a completed survey. This is a response rate of 

3.17%. Appendix 7 contains the table showing these numbers. 

 

This relatively low response rate may have several causes. The first reason concerns the contact 

information. The Bel-First database only lists general info e-mail addresses, so I decided to 

search for the e-mail addresses of the general management on Trends Top. However, time 

constraints prohibited me from searching manually for all 5000 e-mail addresses of the targeted 

CFOs on Trends Top. Moreover, many companies do not provide the e-mail address of their 

CFO or other executives on Trends Top. Therefore, I decided to send about half of the e-mails to 

the info e-mail address and the other half directly to the CFOs of the companies. The info e-mail 

address was readily available in the Bureau Van Dijk database. In the cover letter, I explicitly 

asked the recipient to forward the survey to the CFO or someone in a general management 

position. I assumed that in many cases no one of the general management received the survey 

because it was not forwarded.  

 

Another reason for the low response rate may be that the contact list contained wrong addresses 

or that employees were absent for a longer period. Furthermore, many people may not have 

completed the questionnaires because they did not have the time, they worried about the 

                                                 
14

 E-mails are rejected for many reasons: the e-mail address does not exist (anymore),  the server of the company has 

a high security server wall, the mailbox is full etc.  
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confidentiality, it was not permitted by the company’s policy, or they received many surveys and 

refused to answer on non-essential ones (over-surveying).   

 

The response rate for the non-high-growth companies (3.17%) is slightly lower than the one for 

high-growth companies (5.22%). This could be because many smaller organizations do not use 

MCSs. Consequently, they had no interest in the subject, and they did not open or finish the 

questionnaire.  

 

The average “years of operations” of the sample of companies is 48. The average age for high-

growth companies is slightly lower with 42 years while the average age for non-high-growth 

companies is higher with 53 years of operations. On average high-growth companies seem to be  

younger than the non-high-growth companies in my sample.  

 

2.2 Descriptive statistics  

Before the statistical analysis was conducted, I evaluated the descriptive statistics of the data. I 

deleted all respondents who did not finish the survey. As respondents could not proceed to the 

next question before the previous one was completed for most of the questions, the results 

contained not many missing values. Some respondents left the question about the funding year 

blank. For those respondents, I searched on Trends Top for the funding year. An overview of the 

different industries and the size of the companies that participated is given in the following 

section.  

2.2.1 Sector 

I included companies in all sectors to achieve a diverse representation of the corporate world. 

The sectors with the highest representation (> 7.5%) were construction (11.5%), the technology 

sector (9.1%), and the transport and logistics industry (9.1%). The category others represented 

16.4% of the respondents. In this category, answers were diverse. The most common answers in 

the category others were telecom, environment, and waste industry. Appendix 8 contains the 

tables and figures that show an overview of the industries.  

 

The sectors with the highest percentages among the high-growth companies (N = 78) were the 

transport and logistics industry (12.8%); technology sector (10.3%); chemicals, rubber and 

plastic (7.7%); and manufacturing (7.7%). The sectors with the highest percentages among the 

non-high-growth companies (N = 87) were construction (19.5%), wholesale and retail trade 
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(9.2%), healthcare (8%), metal (8%), and the technology sector (8%). Appendix 8 contains tables 

and figures showing an overview of the results. Only the technology sector has a high percentage 

of respondents in both high-growth (10.3%) and non-high-growth companies (8%). Apparently 

construction and wholesale and retail trade are sectors that include more non-high-growth 

companies. However, the number of observations is too small to make a conclusion about these 

differences (e.g. with a crosstab). This is, therefore, not a statistical analysis, but is provided to 

show that the companies that have participated come from various industries. 

 

2.2.2 Number of employees 

Companies were classified into seven categories according to the number of employees. As 

shown in Appendix 9, the majority of the companies that participated are medium to large 

companies with between 101 and 500 employees (40.9%). One respondent answered that the 

company has less than 10 employees in two different years (in 2014 and 2017); however, Trends 

Top indicated that this company had more than 60 employees before 2013, so I did not delete 

this answer. The companies that answered that they have between 10 and 50 employees (13.3%) 

also had more than 40 employees at least once between 2008 and 2014, since I selected only 

companies that had more than 40 employees for a period of time between 2008 and 2014. So 

these entries are valid and should not be deleted.  

 

The bar charts below show the number of employees separated for high-growth (Figure 9) and 

non-high-growth companies (Figure 10). At first sight, more high-growth companies seem to 

have more employees in the 500+ classes than non-high-growth companies and fewer employees 

in the lower groups (< 500 employees). The results of the chi square test confirm this expectation 

(p = .001). The same conclusion can be made for the number of employees in 2014. This 

indicates that size may be an important control variable further in this research. Appendix 10 

shows the results of the chi square test.  
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Figure 7: Number of employees in 2017 in high-growth companies (N = 78) 

 

 
Figuur 8: Number of employees in 2017 in non-high-growth companies (N = 87) 
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2.3 Recoding of variables 

In order to use the variables obtained from the answered questions, various decodings have been 

performed. An overview of the new variables is shown in Appendix 11.  

 

2.3.1 Internal consistency of the scales 

In order to determine the constructs, I first looked at the internal consistency of the scales via 

Cronbach Alpha
15

. A value of .60 is considered high enough to achieve internally consistent 

scales (De Pelsmacker & Van Kenhove, 2014). Table 1 provides an overview of the Cronbach 

Alphas, Appendix 11 shows the recoded and new variables and Appendix 12 shows the SPSS 

output of the exceptions.  

 

Strategic Planning 

Whether a company uses strategic planning was tested based on five items: investment budget, 

definition of strategic (nonfinancial) milestones, product portfolio plan, customer development 

plan, and the human capital development plan. The Cronbach Alpha for these items is 82.8%.  

The items are thus internally consistent and the construct was used. After recoding the reversed 

items, the mean of the items was computed to measure strategic planning.  

 

Financial planning 

Whether a company uses financial planning was tested based on three items: cash flow 

projections, sales projections, and an operating budget. The result of the Cronbach Alpha for 

these items is 76%.  The items are thus internally consistent and the construct was used. After 

recoding the reversed items, the mean of the items was computed to measure financial planning.  

 

Interactive budgeting 

Whether a company uses interactive budgeting was tested though three questions (cf. supra). The 

Cronbach Alpha of these items was 58.3%. The items are not internally consistent, and this 

construct could not be used. After deleting the first item, the Cronbach Alpha value was 68.7%, 

so the construct was used. The mean of the second and third item was computed to measure 

interactive budgeting.  

 

                                                 
15

 Factor analysis could also be used to reduce the information in the model to a single representative dimension, 

however this requires a large sample size (N > 200), so I decided  not to use this. 
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Interactive performance measurement 

Whether a company uses interactive performance measurement was tested though three scales 

(cf. supra). Cronbach Alpha was 65.6%, so the construct can be used.  The mean of the items 

was computed to measure interactive performance measurement.  

 

Environmental uncertainty 

Environmental uncertainty was measured based on a six-item seven-point Likert scale. After 

formulating all items in the same direction so that the higher the number (1 to 7) the higher the 

uncertainty, I measured the internal consistency of the six items. Cronbach Alpha was 56.4%, 

which is too low.  When item 2 and 5 were deleted from the scale, the Cronbach Alpha was 

64.6%.  By calculating the mean of the statements 1, 3, 4, and 6, the construct “environmental 

uncertainty” was made.  

 

Performance 

In order to validate the construct for performance, all items were reversed so that the higher the 

number (1 to 7) the higher the perceived performance. Three Likert questions concerning the 

increase in market share, profitability, and productivity were asked in the survey
16

. Cronbach 

Alpha of the three items that should measure the performance now was 78.7%. The construct 

“Performance2” was made by calculating the mean of the three items. Cronbach Alpha of the 

items measuring the performance three to five years ago was 76.8%. The construct 

“Performance53” is made with the three items.  

 

Financial position 

Five seven-point Likert questions concerning the liquidity, cost of debt, leverage, debt service 

capacity, and self-financing capacity in the past three to five years were asked in the survey. 

After reversing the items, Cronbach Alpha is 93% (2012-2014). The construct 

“FinancialPosition35” is made.   

 

 

 

                                                 
16

 Both the evolution now and the evolution of three to five years ago (2012-2014) of these variables were asked. By 

asking the evolution of three to five years ago, the impact of performance on other variables can be measured later 

on (time lag). 
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Table 1: Cronbach’s Alpha 

 Question Number of items α  

Strategic planning Q1 5 82.8% 

Financial planning Q1 3 76% 

Interactive budgeting Q2 3 68.7% (after deleting one item) 

Interactive performance 

measurement 
Q5 3 65.6% 

Environmental 

uncertainty 
Q8 6 64.6% (after deleting two items) 

Performance 2017 Q11 3 78.7% 

Performance 2014 Q12 3 76.8% 

Financial position  Q14 5 93% 

 

2.3.2 Other recoded and new variables 

 

Company type 

High-growth companies were assigned the value 1 and non-high-growth companies were 

assigned the value 0 (“Condition” in SPSS).  

 

Size (2014) 

The variable size was measured by means of the number of full-time equivalents (FTEs) in 2014. 

The groups of the independent variable size were recoded from seven to two groups. Group 0 

includes all companies with 0 to 500 employees in 2014
17

. Group 1 includes all companies with 

more than 500 employees in 2014. I chose to work with only two groups because otherwise the 

number of observations would be too low in each group to perform statistical tests.   

 

Age 

The variable age was measured by asking for the year of funding of the company. Then age was 

calculated by substracting the funding year from 2017.  

 

 

                                                 
17

 The number of employees in 2017 does not need to be recoded as this variable is only needed in the descriptive 

statistics and not in the further research. 
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BSCUsage 

Companies that use a combination of financial and nonfinancial performance measures explicitly 

linked with the strategy use the BSC. Therefore, I assigned the new variable “BSCUsage.” 

“BSCUsage” received the value 1 if the respondent answered that both financial and 

nonfinancial performance measures (Question 3) were used and if he/she answered that these 

measures were explicitly linked with the strategy of the company (Question 4). Otherwise, 

“BSCUsage” was set on 0. Respondents of companies that did not know if the BSC was used, 

received no value (-).   

 

Other 

Environmental uncertainty and performance (3 to 5 years ago) are divided into 3 groups
18

 (see 

Appendix 11).  

 

2.4 Data analysis and interpretation 

 

2.4.1 The association between MCSs and high-growth companies (RQ1) 

 

RQ1: What is the association between the use of MCSs and high-growth companies?  

 

2.4.1.1 Company type (IV) and strategic planning (DV) 

 

H1: High-growth companies use more strategic planning than non-high-growth companies. 

 

The independent variable, whether a company is a high-growth company or not, is tested against 

the dependent variable strategic planning. Strategic planning is a construct that consists of five 

items: investment budget, definition of strategic (nonfinancial) milestones, product portfolio 

plan, customer development plan, and human capital development plan. I did not use the 

independent samples t-test because based on the Shapiro-Wilk test and the Q-Q plot, both groups 

were not normally distributed (see Appendix 13). The non-parametric Mann Whitney U test can 

be performed because the data passes all four assumptions for a valid result (see Appendix 13). 

Therefore, the difference in the responses between high-growth and non-high-growth companies 

of the construct of the 7-Likert scale questions was calculated using the Mann Whitney U test. 

High-growth companies (M = 5.41; N = 78) use significantly more strategic planning than non-

                                                 
18

 This was to be able to perform a Krukal Wallis test instead of linear regression in case of non-normality.  
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high-growth companies (M = 5.16; N = 87), which confirms hypothesis 1 (p = .030/2 = .015, Z = 

2.167 > 1.64). Among strategic planning items, only the human capital development plan was 

statistically different (p = .068/2 = .034) between the respondent samples while the other four 

were not significant (p > .05).  Table 2 shows these results and Appendix 13 shows the reported 

SPSS output. 

 

2.4.1.2 Company type (IV) and financial planning (DV) 

 

H2: High-growth companies use more financial planning than non-high-growth companies. 

 

The independent variable, whether a company is a high-growth company or not, is tested against 

the dependent variable financial planning. This construct consists of three items: cash flow 

projections, sales projections, and operating budget.  The independent samples t-test was not 

used because based on the Shapiro-Wilk test both groups were not normally distributed (see 

Appendix 14). The Mann Whitney U test was performed as all assumptions were met (cfr. 

supra). High-growth companies (M = 6.80; N = 78) use significantly more strategic planning 

than non-high-growth companies (M = 5.80 ; N = 87), which confirms hypothesis 2 (p = .009/2 

= .005, Z = 2.60 < 1.64). Among financial planning items, cash flow projections (p = 030/2 = 

.015) and operating budget (p = .015/2 =  .008) were statistically different between the 

respondent samples while sales projections were not significant (p > .05).  Table 2 shows the 

results, and Appendix 14 shows the reported SPSS output.  

  

2.4.1.3 Company type (IV) and interactive budgeting (DV) 

 

H3: High-growth companies use a more interactive budgeting process than non-high-growth 

companies. 

 

There are five missing values because respondents only answered question 2 if they entered 

“Somewhat agree,” “Agree.” or “Strongly agree” on at least one of the following variables: cash 

flow projections, sales projections, and operating budget (see Appendix 15). 

 

The independent variable, whether a company is a growth company or not, was tested against the 

dependent variable interactive budgeting. Paragraph 2.3.1. described the internal consistency of 

the scales for the calculation of the construct. H3 was tested with a Mann-Whitney U test 

because the data was not normally distributed (see Appendix 15). High-growth companies (M = 
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4.86; N = 76) do not use significantly more interactive budgeting than non-high-growth 

companies (M = 4.74; N = 84), which rejects hypothesis 3 (p = .673/2 = .337, Z = 4.22 > 1.64). 

None of the items was significant either (p > .05). Table 2 shows the results, and Appendix 15 

shows the reported SPSS output.   

 

2.4.1.4 Company type (IV) and BSC usage (DV) 

 

H4: High-growth companies use the BSC more than non-high-growth companies. 

 

There are five missing values because five respondents did not know if they used financial 

and/or nonfinancial performance measures and if this was linked with the strategy. A chi square 

test was used. The independent variable is the company type, in SPSS called “condition” (0: non-

high-growth company, 1: high-growth company) and the dependent variable is the “BSC usage” 

(0: BSC is not used, 1: BSC is used). The two variables are at a nominal level, and these 

variables each consist of two groups, so the assumptions of the chi square test were fulfilled.  

With this test, I compared the two frequency distributions to determine if they were statistically 

different. I concluded that high-growth companies use the BSC more than non-high-growth 

companies according to the results of the chi square test (p = .032 and χ
2 

= 4.583 > 3.84). 

Appendix 16 contains the reported SPSS output.   

 

2.4.1.5 Company type (IV) and interactive BSC (DV) 

 

H5: The use of  the BSC is more interactive in high-growth companies than in non-high-growth 

companies. 

 

There are eight missing values because eight respondents answered that they do not use a BSC. 

These respondents were not included in the sample for this test. To determine if the use of the 

BSC is more interactive in high-growth companies than in non-high-growth companies, the 

independent variable, whether a company is a high-growth company or not, is tested against the 

dependent variable interactive BSC. Paragraph 2.3.1. describes the internal consistency of the 

scales for the calculation of the construct. The variables in both the high-growth company group 

(p = .065) and the non-high-growth company group (p = .142) are normally distributed.  

Therefore, H5 can be tested with an independent samples t-test.  
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High-growth companies (M = 4.64) do use significantly more interactive the BSC than non-high-

growth companies (M = 4.24) (p = .045/2 = .023; t(155) = 2.023 > 1.65). Among the interactive 

performance measurement construct, item 2 (p = .012/2 = .006) and item 3 (p = .004/2 = .002) 

were statistically different between the respondent samples while item 1 was not (p > .05). It 

seems that the degree to which employees at all levels force themselves to continually question 

and revise the assumptions upon which they base their performance measurement plans (item 1) 

is lower in high-growth companies (M = 4.05) than in non-high-growth companies (M = 4.24). 

However, as mentioned before, this is not significant (p > .05). Hypothesis 5 can be accepted on 

the 5% significance level. Table 2 shows a summary of the results, and Appendix 17 contains the 

reported SPSS output.   

 

Table 2: Results RQ 1 

Construct High-growth 

companies 

(N=78) 

Non-high-growth 

companies  

(N=87) 

 

 

  α 

 

 

p-value 

 mean  SD mean  SD 

Strategic planning 

Investment budget 

Strategic milestones 

Product portfolio plan 

Customer dev. plan 

Human cap. dev. plan 

5.16 

5.91 

5.64 

5.11 

5.08 

5.31 

 

1.55 

1.65 

1.67 

1.63 

1.62 

5.41 

5.67 

5.54 

4.83 

4.78 

5.00 

 

1.68 

1.32 

1.67 

1.63 

1.44 

0.83 .03/2 = .015** 

.16/2 = .08 

.112/2 = .56 

.226/2 = .113 

.212/2 = .106 

.068/2 = .034** 

Financial planning 

Cash flow projections 

Sales projections 

Operating budget 

6.08 

5.82 

5.96 

6.46 

1.14 

1.58 

1.46 

1.00 

5.80 

5.49 

5.76 

6.15 

1.12 

1.51 

1.45 

1.18 

0.76 .009/2 = .005** 

.030/2 = .015** 

.132/2 = .066 

.015/2 =  .008** 

Interactive budgeting 

Item 2 

Item 3 

4.86 

4.67 

5.05 

1.39 

1.52 

1.66 

4.74 

4.54 

4.95 

1.40 

1.59 

1.61 

0.65 .673/2 = .337 

.762/2 = .381 

.658/2 = .329 

BSC (not a construct) / / / / / .032** 

Interactive BSC 

Item 1 

Item 2 

Item 3 

4.63 

4.05 

4.83 

4.95 

1.21 

1.75 

1.47 

1.36 

4.24 

4.24 

4.24 

4.24 

1.21 

1.68 

1.55 

1.61 

0.66 .045/2 = .023** 

.488/2 = .244 

.012/2 = .006** 

.004/2 = .002** 

** = significant at 5% 
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2.4.1.6 Conclusion RQ1 

 

The question was if the amount of MCS use is different between high-growth and non-high-

growth companies. The results demonstrate that high-growth companies do use more strategic 

planning, financial planning and PMSs. Also interactive performance measurement seems to be 

more used in high-growth companies than in non-high-growth companies. Only interactive 

budgeting is not used more in high-growth companies.  

 

2.4.2 Timing of adoption of MCSs (RQ2) 

 

RQ2: How does the timing of adoption of strategic planning, financial planning, financial 

evaluation and PMSs differ in high-growth companies?  

 

H6: Financial planning is adopted earlier than other MCSs in high-growth companies. 

H7: Financial planning is adopted earlier than other MCSs in non-high-growth companies. 

 

H8: Strategic planning and financial planning are adopted earlier than financial evaluation in 

high-growth companies.   

H9: Strategic planning and financial planning are adopted earlier than financial evaluation in 

non-high-growth companies.   

 

I followed the methodology of Davila and Foster (2005) to answer this research question.  

Respondents were asked about the year of adoption of four types of MCSs: 1) strategic planning, 

2) financial planning, 3) financial evaluation, and 4) performance measurement. 

I also asked for the adoption year of the PMS to be complete
19

.  

Appendix 1 contains the systems included in the first three categories. According to Davila and 

Foster (2005) the different systems loaded into factors that approximately outline the categories.  

In excel, based on the code retrieved in SPSS, I calculated the adoption year of all MCSs (14 

systems). Then I calculated how many years after the funding year that the MCS is adopted. 

Respondents who answered that they did not know the adoption year for one of the systems 

included in a particular category were deleted to make the calculations for that category. 

Respondents who answered that they did not use the particular system received the code 0 and 

were included in the sample. Next, I checked for outliers by making 14 boxplots. Between one 

                                                 
19

 The performance measurement system is not included in the paper of Davila and Foster (2005).  
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and five values that were out of range were deleted from the total sample for each system. As an 

equal sample size is needed for all items in a category, the other answers of the respondent of the 

category including that system were the deleted too. In Table 3 is listed how many of the values 

were used.  

 

Table 3 below provides the descriptive statistics for the four categories of systems. First the 

time to adoption
20

 was calculated for each system. The results show that the mean time to 

adoption is quite high. Apparently, a substantial amount of companies adopted their MCS 

somewhat late. It might be that those companies did already some form of planning and 

evaluation earlier, but perhaps in a not very formal way. I also calculated the median time to 

adoption across all companies because this measure is less distorted by extreme values. The 

median was substantially lower than the mean. The last column in Table 3 gives the percentage 

of companies that adopted half of the median number of systems in 2017. Next, the systems were 

ranked in the order of adoption for each company. Therefore, the time to adoption of the second 

most used system of the category was considered to make the ranking (see Table 4). Companies 

that did not adopt the four MCSs were deleted for this calculation. Twenty-eight high-growth 

companies and 16 non-high-growth companies provided the adoption date of all four MCSs. A 

comparable pattern was found. In high-growth companies, financial planning is adopted before 

strategic planning (p = .024/2 = .012), financial evaluation (p = .482/2 = .241) and performance 

measurement.  However, the difference between the rank order of financial planning (M = 2.17) 

and financial evaluation (M = 2.28) is not statistically different according to the Mann Whitney 

U test, which rejects hypothesis 6 (see Appendix 18). Strategic planning is not adopted before 

financial evaluation. In the descriptive statistics the mean time to adoption is also really close 

(see Table 3). Planning systems are thus not adopted before evaluation systems, which rejects 

hypothesis 7. Financial evaluation was even adopted significantly earlier than strategic planning 

according to the ranking order (p = .046/2 = .023). The differences are also not significant when 

using the time to adoption.  

 

 

 

                                                 
20

 Time to adoption is the sample average of the time to adopt half of the median number of systems adopted for 

each type of management control system. To compute the median, only those firms that adopt at least one system of 

each MCS type are included. Companies that did not know if they adopted one or more of the systems were not 

considered to calculate the median number of systems because they were deleted from the sample. The median 

number of systems in the first category – strategic planning – is for example 2,5. So half of the median number of 

systems becomes 1,25, or 1 if rounded. 
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Table 3: Descriptive statistics time to adoption (years) of MCSs (According to the method of Davila & Foster, 2005) 

High-growth companies  Mean Q1 Median Q2 Percentage of 

companies 

Financial planning (N = 50) 11.92y 0y 0.5y 15y 95.92% 

Strategic planning (N = 40) 14.18y 0y 1.5y 16.5y 92.68% 

Financial evaluation (N = 45) 

 

15.47y 0y 4y 20.50y 95.7% 

Performance measurement (N = 55) 20.28y 0y 10y 33y 83.93% 

Non-high-growth companies  Mean Q1 Median Q2 Percentage of 

companies 

Financial planning (N = 44) 24.26y 0.25y 18.5y 36y 91.30% 

Strategic planning (N = 41) 27.53y 11.75y 22y 39.75y 87.80% 

Financial evaluation (N = 41) 24.97y 0.75y 21y 38.75y 87.80% 

Performance measurement (N = 57) 34y 14.5y 27.5y 49.25y 73.68% 

 
Table 4: Ranking of adoption (min 1 and max 4) of MCSs (According to the method of Davila & Foster, 2005) 

High-growth companies  Mean Q1 Median Q2 

Financial planning  2.17 1.5 2.25 2.5 

Financial evaluation  

 

2.28 2 2.5 2.5 

Strategic planning  2.91 2.375 2.5 3 

Performance measurement  2.98 2.5 2.5 4 

Non-high-growth companies  Mean Q1 Median Q2 

Financial planning  1.91 1.375 2 2.5 

Strategic planning  2.41 1.875 2.5 3 

Financial evaluation  2.59 2 2.5 3 

Performance measurement  3.09 2.5 3 3.5 

 

Among non-high-growth companies, financial planning (M = 1.91) is adopted before the other 

MCSs. The difference is almost significant (p = .115/2 = .058). Also hypothesis 8 must thus be 

rejected. Planning systems are adopted before evaluation systems according to the ranking of 

adoption. Although financial planning (M = 1.91) is adopted before financial evaluation (M = 

2.59) in a significant way (p = .021/2 = .011), the difference between strategic planning (M = 

2.41) and financial evaluation (M = 2.59) is not significant (p = .552/2 = .276) so hypothesis 9 
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has to be rejected (see Table 4). When doing the same tests with the time to adoption in Table 3, 

the results are also not significant.  

 

High-growth companies do adopt financial planning (p = .005/2 = .003), strategic planning (p = 

.006/2 = .003), financial evaluation (p = .033 = .017) and PMSs (p = .003/2 = .002) before non-

high-growth companies according to the time to adoption in Table 3
21

 (see Appendix 19).    

 

2.4.3 Size, environmental uncertainty and performance (RQ3) 

 

RQ3: What is the influence of the size
22

, environmental uncertainty and performance on the use 

of MCSs in high-growth companies?  

 

2.4.3.1 Size (IV) and strategic planning (DV) 

 

H10: The larger the size of the high-growth company the more strategic planning is applied 

H11: The larger the size of the non-high-growth company the more strategic planning is applied. 

 

In determining the impact of the size of the company of the application of strategic planning, the 

independent variable, whether a company has more or fewer than 500 employees, was tested 

against the dependent variable strategic planning. First, H10 was tested in the sample of high-

growth companies, and then H11 was tested in the sample of non-high-growth companies. The 

independent samples t-test was not used because according to the Shapiro-Wilk test, the 

assumption of normality was not met (see Appendix 20 and Appendix 21). Therefore, the Mann 

Whitney U test was performed (see Table 5). The results show that the larger the size of the 

high-growth company the more strategic planning is applied (p = .003/2 = .002 and Z = 2.972 > 

1.64)
23

. H10 can, therefore, be accepted (see Appendix 20). H11 can also be confirmed (see 

Appendix 21). The larger the size of the non-high growth company the more strategic planning is 

applied (p = .061/2 = .031 and Z = 1.871 > 1.64). The results also indicate that larger high-

growth companies (M = 5.92) use more strategic planning than larger non-high-growth 

companies (M = 5.56), and the relationship between size and the use of strategic planning is 

stronger among high-growth companies. However, after performing the Mann Whitney U test to 

                                                 
21

 According to the Mann Whitney U test. 

 
23

 Since both samples are large enough (n1 + n2 > 30), the asymptotic Z-statistic is reported. 
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compare these means, this relationship is not significant (p = .422/2 = .211 and Z = 0.803 < 

1.64).  

 

Table 5: Size and strategic planning - Mann Whitney U test - p < .05 

 Mann Whitney U test < 500 employees > 500 employees 

 Z P (one-sided) Mean Mean 

High-growth 2.972 .002 5.03 5.92 

Non-high-

growth 
1.871 .031 5.08 5.56 

 

2.4.3.2 Size (IV) and financial planning (DV) 

 

H12: The larger the size of the high-growth company the more financial planning is applied. 

H13: The larger the size of the non-high-growth company the more financial planning is applied. 

 

Next, I determined the impact of the size on the financial planning usage. The independent 

variable, whether a company has more or less than 500 employees, was tested against the 

dependent variable financial planning. First, H12 was tested in the sample of high-growth 

companies, and then H13 was tested in the sample of non-high-growth companies. The 

independent samples t-test was not used because according to the Shapiro-Wilk test, both groups 

were not normally distributed in both samples (high-growth and non-high-growth companies). 

The Mann Whitney U test showed that more financial planning is applied in larger high-growth 

companies (p = .048/2 = .024, Z = 1.975 > 1.64) and non-high-growth companies (p = .067/2 = 

.034, Z = 1.833 > 1.64), which confirmed hypothesis 12 and 13 (see Table 6, Appendix 22 and 

Appendix 23). The impact of size on financial planning seemed slightly stronger in high-growth 

companies (M = 6.45) than in non-high-growth companies (M = 6.04). However, after 

performing the Mann Whitney U test to compare these means, this relationship was not 

significant (p = .353/2 = .177 and Z = 0.930 < 1.64).  
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Table 6:Size and financial planning - Mann Whitney U test - p < .05 

 Mann Whitney U test < 500 employees > 500 employees 

 Z 

1.975 

1.833 

p (one-sided) Mean Mean 

High-growth .024 5.80 6.45 

Non-high-growth .034 5.75 6.04 

 

2.4.3.3 Size (IV) and BSC usage (DV) 

 

H14: The larger the size of the high-growth company the more the BSC is applied.  

H15: The larger the size of the non-high-growth company the more the BSC is applied. 

 

These hypotheses can be tested with the chi square test (see Table 7). The two variables (BSC 

usage and size) were at a nominal level. These variables consisted of two groups each, so the 

assumptions of the chi square test were fulfilled. The goal was to compare whether two 

frequency distributions were statistically different. The BSC was used if the company applied 

both financial and nonfinancial measures linked with the company’s strategy.  The sample of 

high-growth and non-high-growth companies contained two and three missing values, 

respectively, because respondents answered that they did not know if the company used the BSC 

or if the BSC was linked with the strategy.  

Concerning the high-growth companies, the proportion of large companies (>500 employees) 

that used the BSC is 93.8% whereas the proportion of small companies that used the BSC is only 

74.4%. The difference in proportions is significant (p-value = .029 and χ
2
(1, N = 75) = 4.79 > 

3.84), so the larger the size of the high-growth company the more the BSC is applied. Phi is 

0.253. The differences in the crosstabs are, therefore, not only significant but also relevant (Phi > 

.20). Although larger non-high-growth companies use the BSC more than smaller non-high-

growth companies, the difference in proportions was not significant (p = .227 and χ
2
(1, N = 84) = 

1.46 < 3.84). The SPSS output is reported in Appendix 24 and Appendix 25 for the high-growth 

and non-high-growth companies, respectively.  
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Table 7: Size and BSC Usage - Chi Square test  

 Chi Square test 

 χ
2
 p-value 

High-growth 4.79 .029 

Non-high-growth 1.46 .227 

 

 

2.4.3.4 Environmental uncertainty (IV) and strategic planning (DV) 

 

H16: The greater the environmental uncertainty of the high-growth company the more strategic 

planning is applied.  

H17: The greater the environmental uncertainty of the non-high-growth company the more 

strategic planning is applied.  

 

I assumed that the greater the environmental uncertainty of the high-growth company and the 

non-high-growth company the more strategic planning is applied. I assume that the difference 

between responses of the Likert scale are equidistant so all Likert type questions can be analyzed 

with tests for interval variables in this thesis. A higher mean score (1 to 7) indicates greater 

perceived environmental uncertainty or strategic planning.  The effect of the environmental 

uncertainty (IV) on the use of strategic planning (DV) can, therefore, be calculated with linear 

regression analysis if no assumptions are violated.  In order to determine the possible correlation 

between the dependent variable strategic planning and the independent variable environmental 

uncertainty, the Pearson correlation test was performed for both the sample of high-growth and 

non-high-growth companies (see Appendix 26 and Appendix 27). The results show a significant 

correlation between the two variables in both samples (p = .040 in high-growth companies and p 

= .028 in non-high-growth companies).  

 

Size, a dummy variable
24

, was introduced as a control variable because the literature (e.g. 

Bantel, 1993) indicates that size influences strategic planning. The correlation between size and 

strategic planning is positive and significant for the sample of high-growth companies (p = .003, 

1-tailed). Also the company age in t-3 was included as a control variable because in previous 

research about the impact of organization environment on planning processes this variable was 

                                                 
24

 If the dummy variable takes the value 0: less than 500 employees; 1: 500 employees or more 
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also used as a control variable in the regression model (Lindsay & Rue, 1980). The correlation 

between age and strategic planning is positive and significant for the sample of non-high-growth 

companies (p = .026).   

 

Between one and four outliers were detected for each independent variable. Parametric statistics 

are highly sensitive for outliers, so a linear regression was performed without the outliers. 

However, the R
2 

did not improve, and I had no convincing reason to drop the outliers since they 

were not due to incorrectly entered data. Therefore, I decided to keep the outliers.  

 

The control variables age and size do not significantly affect the dependent variable strategic 

planning in high-growth and non-high-growth companies, respectively. However, I maintained 

these variables for the completeness. The SPSS output of the Pearson correlation test can be 

found in Appendix 26 and Appendix 27.  

 

In order to perform a linear regression, the ordinary least squares (OLS) assumptions of 

normality, homoscedasticity, linearity, independency, and multicollinearity must be met. The 

SPSS output from the assumption tests can be found in Appendix 26 and 27. Residual plots were 

used to check the constant variance assumption. The assumption of homoscedasticity was 

fulfilled. Multicollinearity was tested with the tolerance and the variance inflation factor (VIF).  

The tolerance was never below .50. So there is no cause for concern. A VIF greater than 2 is 

generally considered as an evidence for multicollinearity (De Pelsmacker & Van Kenhove, 

2014). However, the VIFs were calculated as slightly more than 1. With a cross sectional dataset, 

I assumed an independence of observations. Linearity was evaluated with scatter dot diagrams 

and the test for linearity. Based on the ANOVA output table, the p-value of deviation from 

linearity was always larger than 5%, so the independent variables (environmental uncertainty and 

company age) and the dependent variable (strategic planning) did not deviate from linearity. 

 

According to the “Normal P-P Plot” and the histogram of the residuals, the assumptions of 

normality were violated. However, the number of observations was not too small (>20), so the 

linear regression statistics were not significantly affected even if the population distributions 

were skewed. Linear regression is fairly robust for validity against non-normality. Moreover, 

non-normality is not an exception when working with Likert scales. However, the results of the 

analysis may be incorrect or misleading for a given non-normal distribution. Therefore I also 

performed the Kruskal Wallis test to get extra confirmation.  
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The empirical specification for the multiple linear regression is
25

as follows: strategic planning = 

β0 + β1environmental uncertainty + β2employees dummy + β3company age +  Ɛ 

 

Among high-growth companies, the estimated regression line fits well with the sample data at 

the 5% significance level (F(3,74) = 4.28 and p = .008). Environmental uncertainty  (p = .086/2 

= .043) and size (p = .008/2 = .004) significantly affect the use of strategic planning (R
2
 = 

14.8%). The strategic planning mean increases 0.184 units for a one-unit change in 

environmental uncertainty (on a Likert scale from 1 to 7). The regression analysis also shows 

that companies with more than 500 employees use almost 80% more strategic planning than 

companies with less than 500 employees. The Kruskal Wallis test confirms this results: the 

higher the environmental uncertainty the more strategic planning is used in high-growth 

companies (p = .027 and χ
2
 = 7.207 > 6.00). Hypothesis 16 is confirmed.  

Among non-high-growth companies, the estimated regression line fits well with the sample 

data at the 5% significance level (F(3,83) = 3.80 and p = .013). Environmental uncertainty (M = 

4.70; p = .023) and the company age (M = 49.59; p = .033) have a significant positive impact on 

strategic planning (R
2
 = 12.1%). The theoretical expectation that environmental uncertainty has 

an influence on strategic planning is confirmed. However, according to the Kruskal Wallis test, 

the relationship is not significant in non-high-growth companies (p = .057 and χ
2
 = 5.726 < 

6.00), which ultimately rejects hypothesis 17.  

 

The impact of environmental uncertainty on the adoption of strategic planning is a bit stronger in 

non-high-growth companies, but the difference between the betas is not significant (p = .73/2 = 

.37). The results of the regression analysis are represented in Table 8.  

 

2.4.3.5 Environmental uncertainty (IV) and Interactive budgeting (DV) 

 

H18: The greater the environmental uncertainty of the high-growth company the more their 

budgeting process is used interactively.   

H19: The greater the environmental uncertainty of the non-high-growth company the more their 

budgeting process is used interactively.  

 

                                                 
25

 In SPSS: StrategicPlanning = β0 + β1EnvironmentalUncertainty + β2Employees Dummy + β3AgeLag + Ɛ 
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I assumed that the greater the environmental uncertainty in high-growth and non-high-growth 

companies, the more their budgeting process is interactive. Both of the variables are continuous 

(1 to 7). In order to determine the possible correlation between the dependent variable interactive 

budgeting and the independent variable environmental uncertainty, the Pearson correlation test 

was performed (see Appendix 28 and Appendix 29). The correlation between the two variables is 

significant for the sample of the high-growth companies (p = .018) but not for the sample of the 

non-high-growth companies (p = .161).  

 

As mentioned earlier, interactive budgeting is useful in uncertain circumstances, but its use also 

increases as the number of employees increases because the company becomes more complex 

and requires more MCSs. Therefore, size was added as a control variable. Additionally, 

company age was added as a control variable (Lindsay & Rue, 1980)
26

.  

 

In order to perform linear regressions, the conditions of normality, homoscedasticity, linearity, 

independency, and multicollinearity must be met (see Appendix 28 and Appendix 29).  None of 

the assumptions were violated both in the sample of high-growth and non-high-growth 

companies, so a linear regression was performed.  

 

The multiple linear regression model is
27

 as follows: interactive budgeting = β0 + 

β1environmental uncertainty + β2employees dummy + β3company age +  Ɛ. 

 

The determination coefficient of the model for high-growth companies is 9.4% which means 

that of the total variance in the variable strategic planning 9.4% is declared within the model by 

the explanatory variables environmental uncertainty, size, and company age. The estimated 

regression line does not fit well with the sample data at the 5% significance level. The F-test of 

the variance analysis equaled 2.502 with a p-value of 0.066. As the test is not about the model 

but about the significant predictors, this can still be used. Based on the regression equation, the 

relationship between environmental uncertainty and interactive budgeting is positive and 

significant (p = .032/2 = .016). The number of employees and the company age do not have a 

significant impact. The relationship with age is slightly negative (but not significant).  If 

                                                 
26

 In the research of Lindsay and Rue (1980) about the impact of the organization environment on the long-range 

planning process the variable company age was used a predictor variable in the regression model. 

27
 In SPSS: InteractiveBudgeting23 = β0 + β1EnvironmentalUncertainty + β2Employees Dummy + β3AgeLag + Ɛ 
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environmental uncertainty increases with one unit, the interactive budgeting mean increases with 

0.254 units (on a Likert scale from 1 to 7). The theoretical expectation that environmental 

uncertainty influences interactive budgeting in high-growth companies is confirmed. The 

regression model was not significant (p = .115) for non-high-growth companies. So the null 

hypothesis that the full variance in strategic planning is caused by the variance in the error terms 

is not rejected. Although environmental uncertainty has a positive impact on interactive 

budgeting, the relationship between them is not significant (p = .114/2 = .057). Size (p = .128/2 

= 064) and age (p = .515/2 = 0.258) have a negative influence on interactive budgeting, but these 

relationships are not significant.  The relation between environmental uncertainty and interactive 

budgeting is stronger in high-growth companies, but this is not significant (p = .68/2 = .34).    

2.4.3.6 Environmental uncertainty (IV) and interactive BSC (DV) 

 

H20: The greater the environmental uncertainty of the high-growth company the more their BSC 

is used interactively.  

H21: The greater the environmental uncertainty of the non-high-growth company the more their 

BSC is used interactively.  

 

Both of the variables are continuous (1 to 7). In order to determine the possible correlation 

between the dependent variable interactive performance and the independent variable 

environmental uncertainty, the Pearson correlation test was performed (see Appendix 28 and 

Appendix 29). The correlation between the two variables is significant only for the sample of the 

high-growth companies (p = .032). No other significant relationships exist between the variables.   

 

The BSC is more implemented by larger organizations (Hoque&James, 2000; Hendricks, 

Menor&Wiedman, 2004). In line with this evidence is size added as a control variable for 

interactive PMSs. Another control variable is age. Older companies will benefit from learning 

effects and will as a consequence adopt more MCSs (Davila, 2005).  

 

In order to perform linear regression, the OLS assumptions must be met (see Appendix 30 and 

Appendix 31).  Expecially for the non-high-growth companies the assumption of 

heteroscedasticity is violated. A weighted least squares (WLS) is performed. The other 

assumptions are fulfilled.  
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The WLS regression model is
28

: interactive performance measurement = β0 + β1environmental 

uncertainty + β2employees dummy + β3company age +  Ɛ 

 

The regression model was not significant for high-growth companies (F(3,71) = 2.22 and p = 

.093). Environmental uncertainty has a significant impact on interactive performance 

measurement in companies, which confirms hypothesis 20 (p = .039/2 = .020).  If environmental 

uncertainty increases with one unit, than the interactive performance measurement use increases 

with 0.215 units (on a Likert scale from 1 to 7). Although there is a positive relation between the 

size and the interactive use of the BSC, it is not significant (p = .235/2 = .118). Company age has 

no impact. Also for non-high-growth companies the regression model was slightly insignificant 

(F(3,78) = 2.55 and p = .062). Although environmental uncertainty had a small positive impact 

on interactive budgeting, the relation was not significant (p = .448/2 = .224). Similar to 

hypothesis 19 do size (p = .206/2 = .103) and age (.177/2 = .088) have a insignificant negative 

impact on the use of interactive PMSs. The relation between environmental uncertainty and 

interactive performance measurement was stronger in high-growth companies, but this was not 

significant (p = .293/2 = .147). Table 8 summarizes the results.        

 

 

 

 

 

 

 

 

                                                 
28

 In SPSS: InteractivePerformance = β0 + β1EnvironmentalUncertainty + β2Employees Dummy + β3AgeLag + Ɛ 
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Table 8: Results H16 - H21 

High-growth companies Non-high-growth companies 

 

Strategic planning 

R2 = 0.148 

F(3,74) = 4.28 

Sig. = .008 

Int budgeting 

R2 = 0.094 

F(3,72) = 2.50 

Sig. = .066 

Int BSC (WLS) 

R2 = 0.086 

F(3,71) = 2.22 

Sig. = .093 

Strategic planning 

R2 = 0.121 

F(3,83) = 3.80 

Sig. = .013 

Int budgeting 

R2 = 0.071 

F(3,80) = 2.038 

Sig. = .115 

Int BSC (WLS) 

R2 = 0.089 

F(3,78) = 2.55 

Sig. = .062 

 β SE p β SE p β SE p β SE p β SE p β SE p 

Constant  .553 .000** 
 

 
.607 .000**  .540 .000**  .548 .000**  .703 .000**  .543 .000** 

Environmental 

uncertainty 
.189 .106 .086** .248 .116 .032** .241 .102 .039** .242 .107 .023** .175 .137 .114 .086 .106 .448 

Nr of 

employees 
.303 .293 .008** .149 .323 .205 .140 .281 .235 .041 .333 .712 -.180 .435 .128 -.157 .348 .206 

Company age .026 .005 .815 -049 .005 .669 .006 .005 .961 .239 .003 .033** -.076 .004 .515 -.171 .003 .177 

**Significant on the 5% significance level (one-sided) 

Standardized betas are reported 

Nr of employees is a dummy variable 

Reported p-value is two-tailed 
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2.4.3.7 Performance (IV) and strategic planning (DV) 

 

H22: The higher the performance of the high-growth company the more strategic planning is 

applied.  

H23: The higher the performance of the non-high-growth company the more strategic planning 

is applied.  

 

Both of the variables are continuous (1 to 7). In order to determine the possible correlation 

between the dependent variable strategic planning and the independent variable performance, the 

Pearson correlation test was performed (see Appendix 32 and 33). The correlation between the 

two variables is not significant for both the sample of the high-growth companies (p = .920) and 

non-high-growth companies (p = .183). So probably, performance will have no impact on the 

use of strategic planning.  

 

Size was introduced as a control variable because it is clear from the literature that size 

influences strategic planning. Company age was also included (Lindsay & Rue, 1980).  

 

In order to perform linear regression, the OLS assumptions must be met. The assumptions of 

homoscedasticity and normality were violated. Therefore, WLS was performed instead of OLS 

regression (see Table 9). WLS gives heteroscedastic consistent standard errors and t-values. 

Although regression is quite robust for non normal data, the Kruskal Wallis test was performed 

for extra validation.  

 

The empirical specification for the WLS regression is
29

: strategic planning = β0 + 

β1performance + β2employees dummy + β3company age +  Ɛ 

 

Among high-growth companies, the estimated regression line fits well with the sample data at 

the 5% significance level (F(3.74) = 3.80 and p = .014). The size (p < .001) significantly affects 

strategic planning usage (R
2
 = 13.4%). Based on the regression equation, performance does not 

affect strategic planning usage (p = .993, β = -.001). Also the Kruskal Wallis test confirms that 

performance does not affect strategic planning (p = .194), which rejects hypothesis 22. Among 

non-high-growth companies, the estimated regression line fits well with the sample data at the 

                                                 
29

 In SPSS: StrategicPlanning = β0 + β1Performance53 + β2Employees Dummy + β3AgeLag + Ɛ 
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5% significance level (F(3.83) = 8.26 and p < .001). Performance  (p = .069/2 = .035) and 

company age (p < .000)  have a significant positive impact on strategic planning (R
2
 = 23%). 

However, according to the Kruskal Wallis test, performance had no significant impact on 

strategic planning (p = .537 and χ
2
 = 1.25 < 6.00), so hypothesis 23 must be rejected. The SPSS 

output is reported in Appendix 32 and 33. Not only the hypotheses were insignificant also the 

relationship was not stronger for high-growth companies (p = .318/2 = .159). 

 

2.4.3.8 Performance (IV) and financial planning (DV) 

 

H24: The higher the performance of the high-growth company the more financial planning is 

applied.  

H25: The higher the performance of the non-high-growth company the more financial planning 

is applied. 

 

Both of the variables are continuous (1 to 7). In order to get a first insight into the possible 

correlation between the dependent variable financial planning and the independent variable 

performance, the Pearson correlation test was performed (see Appendix 34 and 35). The 

correlation between the two variables is not significant for both the sample of the high-growth 

companies (p = .745) and non-high-growth companies (p = .390).  

 

Size was introduced as a control variable because the literature indicates that size has an 

influence on financial planning. Company age was also included (Lindsay & Rue, 1980).  

 

In order to perform linear regression, the OLS assumptions must be met. WLS regression was 

performed as the assumption of homoscedasticity was violated. The assumption of normality was 

violated as well, so the regression was supplemented with the Kruskal Wallis test.  

 

The empirical specification of the WLS regression is as follows
30

: financial planning = β0 + 

β1performance + β2employees dummy + β3company age + Ɛ  

 

Among high-growth companies, the estimated regression line fits well with the sample data at 

the 5% significance level (F(3,74) = 5.56 and p = .002). The size (p = .002/2 = .001) affects 

                                                 
30

 In SPSS: FinancialPlanning = β0 + β1Performance53 + β2Employees Dummy + β3AgeLag + Ɛ 
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financial planning usage in a positive way and age (p = .005/2 = .003) has a significant negative 

effect on financial planning (R
2
 = 18.4%). The relationship between performance and financial 

planning is negative as expected, but not significant (p = .640/2 = .320). The Kruskal Wallis test 

was in line with the WLS regression and does show an insignificant relationship (p = .108 and χ
2
 

= 4.45 < 6), which rejects hypothesis 24. Among non-high-growth companies, the regression 

model is not significant (F(3,83) = .548 and p = .651). Performance has a positive but not 

significant impact on strategic planning (p = .578/2 = .289). The Kruskal Wallis test confirms the 

regression analysis (p = .349 and χ
2
 = 2.10 < 6), which rejects hypothesis 25. The SPSS output is 

reported in Table 9, Appendix 34 and 35. 

 

Table 9: Results WLS regression H22 - H25 

High-growth companies Non-high-growth companies 

 

Strategic planning (WLS) 

R2 = 0.134 

F(3,74) = 3.80 

Sig. = .014 

Financial planning (WLS) 

R2 = 0.184 

F(3,74) = 5.56 

Sig. = .002 

Strategic planning (WLS) 

R2 = 0.230 

F(3,83) = 8.26 

Sig. = .000 

Financial planning (WLS) 

R2 = 0.019 

F(3,80) = .548 

Sig. = .651 

 β SE p β SE p β SE p β SE p 

Constant  .769 .000**  .478 .000**  .551 .000**  .553 .000** 

Performance -.001 .141 .993 .050 .087 .640 .178 .110 .069** .061 .113 .578 

Nr of 

employees 
.372 .270 .001** .342 .225 .002** .045 .318 .664 .112 .327 .348 

Company age -.073 .004 .513 -.307 .003 .005** .421 .002 .000** .016 .002 .894 

**Significant on the 5% significance level (one-sided) 

Standardized betas are reported 

Nr of employees is a dummy variable 

Reported p-value is two-tailed 

 

2.4.3.9 Performance (IV) and BSC (DV) 

 

H26: The higher the performance of the high-growth company the more the BSC is applied. 

H27: The higher the performance of the non-high-growth company the more the BSC is applied.  

 

A multinomial logistic regression was performed as the dependent variable is categorical and 

the independent variable is on the interval level. Size and age are added as control variables. In 

multinomial logistic regression a statistically significant result shows that the model is not good. 

The model fits the data well for the high-growth companies (p = .307).  Unless size, none of the 

variables is significant. Hypothesis 26 was rejected. The model fits the data well for the non-

high-growth companies as the p-value of “Pearson” is larger than .05 (p = .345).  None of the 
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variables is statistically significant, which rejects hypothesis 27. The output can be found in 

Appendix 36 and 37.  

2.4.4 Influence of MCSs on performance (RQ4) 

 

RQ4: What is the influence of the use of MCSs on the company performance in high-growth 

companies? 

 

H28: The use of MCSs has a positive influence on the performance of high-growth companies.  

H29: The use of MCSs has a positive influence on the performance of non-high-growth 

companies.  

 

Interest in analyzing the relationship between the use of MCSs and performance of companies 

has grown (Bisbe & Otley, 2004). The final research question was answered by analyzing the 

impact of the use of MCSs on company performance. The MCSs that were tested include 

strategic planning, financial planning, interactive budgeting, performance measurement, and 

interactive performance measurement. The dependent variable was performance, and these five 

MCSs were each used individually as independent variables in the model. To make the results 

more powerful and because the change in the financial situation of companies is related to its 

performance, I controlled for the financial situation three to five years ago (Duréndez et al., 

2016). Financial situation was a construct consisting of the perception regarding the evolution of 

the liquidity, the leverage, the cost of debt, the debt service capacity, and self-financing capacity 

(Duréndez et al., 2016). Furthermore, I considered two other control variables: company size in 

t-3 (i.e. average number of employees) and company age in t-3. I received the funding date from 

Trends Top for the companies that did not provide it which resulted in no missing values. The 

total sample was segmented in two categories: high-growth companies and non-high-growth 

companies. 

 

In Appendix 38, the descriptive statistics and bivariate correlations of the variables used in the 

OLS regressions are summarized. Company age (p = .075/2 = .038) has a negative correlation 

with performance in high-growth companies, and financial position (p = .002/2 = .001) has a 

positive correlation with performance in non-high-growth companies. The other control variables 

do not significantly affect the dependent variable performance according to the Pearson 

correlation coefficient. I maintained these variables for completeness. 
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2.4.4.1 Strategic planning (IV) and performance (DV) 

 

H28a: The use of strategic planning has a positive influence on the performance of high-growth 

companies.  

H29a: The use of strategic planning has a positive influence on the performance of non-high-

growth companies.  

 

I assumed that the more strategic planning (1 to 7) is applied, the better the performance (1 to 7) 

of the company. Both of the variables are continuous and no assumptions were violated, so 

linear regression analysis was used (see Appendix 39 and 40).  

 

The following regression model was tested
31

:  

 

performance = β0 + β1strategic planning + β2financial position + β3employees dummy + 

β4company age +  Ɛ 

 

Although the general model is not significant (p = .093) in the group of high-growth 

companies, strategic planning (p = .072/2 = .036) affects performance in a significant way. If 

strategic planning increases with one unit, the mean performance will increase with 0.159 units 

(on a Likert scale from 1 to 7). 

Financial position, size, and age are not significant  (p > .05). Among non-high-growth 

companies, the regression model is significant (F(4,82)  = 3.33 and p = .014). R
2
 is 14% which 

means that of the total variance in the variable performance 14% is declared within the model by 

the explanatory variables strategic planning, financial position, age, and size. Based on the 

regression equation, financial position (M = 5.62) has a significant positive impact on 

performance (p = .002/2 = .001). However, the theoretical expectation that strategic planning has 

an influence on performance in non-high-growth companies was not confirmed (p = .896/2 = 

.448). 

 

Although the regression model is not significant for the high-growth companies, the impact of 

strategic planning on the performance is larger in high-growth companies (β = 0.216) than in 

                                                 
31

 In SPSS: Performance2 = β0 + β1StrategicPlanning + β2FinancialPosition35 + β3EmployeesDummy + β4AgeLag 

+  Ɛ 
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non-high-growth companies (β = 0.015). However, the slope for high-growth companies is not 

significantly larger (p = .127/2 = .064).   

 

Although the following relationships are not significant, in high-growth companies the 

coefficient for the size is slightly negative, while this coefficient is positive in non-high-growth 

companies. Performance appears to be worse in high-growth companies with more employees, 

while performance is better if the size increases in non-high-growth companies. Company age 

has a negative non-significant impact (p > .05) on performance in both samples. The results are 

shown in Table 10. Appendix 39 and 40 contains more comprehensive results.  

 

Table 10: OLS Regression - Strategic planning and performance 

 High-growth companies Non-high-growth companies 

 

Performance 

R
2 
= 0.102 

F(4,74) = 2.08 

Sig. = .093 

Performance 

R
2 
= 0.14 

F(4,82) = 3.33 

Sig. = .014 

 β SE T p-value β SE T p-value 

Constant  .635 6.697 .000**  .611 5.597 .000** 

Strategic planning .216 .087 1.823 .072** .015 .098 .131 .896 

Financial position .115 .089 1.021 .311 .336 .094 3.120 .002** 

Nr of employees -.137 .234 -1.140 .258 .166 .287 1.510 .135 

Company age -.188 .003 -1.654 .102 -.134 .003 -1.207 .231 

**Significant on the 5% significance level (one-sided) 

Standardized betas are reported 

Nr of employees is a dummy variable 

Reported p-value is two-tailed 

 

2.4.4.2 Financial planning (IV) and performance (DV) 

 

H28b: The use of financial planning has a positive influence on the performance of high-growth 

companies.  

H29b: The use of financial planning has a positive influence on the performance of non-high-

growth companies.  

 

I assumed that the more financial planning is applied, the better the performance of the company. 

Respondents had to choose between seven answers which varied from “Strongly disagree” (1)  to 
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“Strongly agree” (7).  Both of the variables are continuous and no assumptions were violated, so 

linear regression analysis was used (see Appendix 41 and Appendix 42).  

 

The following regression model was tested
32

:  

 

performance = β0 + β1financial planning + β2financial position + β3employees dummy + 

β4company age +  Ɛ. 

 

In high-growth companies, the estimated regression line did not fit well with the sample data. 

The null hypothesis that the full variance in financial planning is caused by the variance in the 

error terms cannot be rejected. Despite the insignificant model (F(4,74) = 1.95 and p = .112), 

financial planning has a significant positive impact on performance (p = .096/2 = .048). The 

regression model is significant (F(4,82) = 4 and p = .005) for the non-high-growth companies. 

R
2
 is 16.3% which means that of the total variance in the variable performance 16.3% is declared 

within the model by the explanatory variables financial planning, financial position, age, and 

size. The results show that financial position has a significant positive impact on performance (p 

= .004/2 = .002). However, the theoretical expectation that financial planning has an influence on 

performance was not confirmed (p = .132/2 = 0.066).    

 

The impact of financial planning on the performance is only slightly larger in high-growth 

companies (β = 0.169) than in non-high-growth companies (β = 0.158). The difference between 

these two slopes is, therefore, not significant (p = .94).  

 

The same remark about the relationship between size/age and performance can be made here: in 

high-growth companies the coefficient for the size is slightly negative, while this coefficient is 

positive in non-high-growth companies. Performance appears to be worse in high-growth 

companies with more employees, while performance is better if the size increases in non-high-

growth companies. Company age has a negative non-significant impact (p > .05) on performance 

in both samples. In Table 11, the results are summarized. Appendix 41 and 42 contains a more 

comprehensive overview of the SPSS output. 

 

                                                 
32

 In SPSS: Performance2 = β0 + β1FinancialPlanning + β2FinancialPosition35 + β3EmployeesDummy + 

β4AgeLag +  Ɛ 
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Table 11: OLS Regression - Financial planning and performance 

 High-growth companies Non-high-growth companies 

 

Performance 

R
2 
= 0.096 

F(4,74) = 1.95 

Sig. = .112 

Performance 

R
2 
= 0.163 

F(4,82) = 4 

Sig. = .005 

 β SE T p-value β SE T p-value 

Constant  .767 5.209 .000**  .667 4.223 .000 

Financial planning .196 .099 1.684 .096** .158 .092 1.523 .132 

Financial position .132 .089 1.176 .243 .307 .090 2.972 .004** 

Nr of employees -.127 .233 -1.061 .292 .153 .283 1.418 .160 

Company age -.164 .003 -1.429 .157 -.139 .003 -1.291 .200 

**Significant on the 5% significance level (one-sided) 

Standardized betas are reported 

Nr of employees is a dummy variable 

Reported p-value is two-tailed 
 

2.4.4.3 Interactive budgeting (IV) and performance (DV) 

 

H28c: The use of interactive budgeting has a positive influence on the performance of high-

growth companies.  

H29c: The use of interactive budgeting has a positive influence on the performance of non-high-

growth companies.  

 

I assumed that the more interactive budgeting is applied, the better the performance of the 

company. Respondents had to choose between seven answers which varied from “Strongly 

disagree” (1) to “Strongly agree” (7).  Both of the variables are continuous and no assumptions 

were violated, so linear regression analysis was used (see Appendix 43 and Appendix 44).  

 

The following regression model was tested
33

:  

 

performance = β0 + β1interactive budgeting + β2financial position + β3employees dummy + 

β4company age +  Ɛ. 
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 In SPSS: Performance2 = β0 + β1InteractiveBudgeting23 + β2FinancialPosition35 + β3EmployeesDummy + 

β4AgeLag +  Ɛ 

 
 



  

79 

 

Among high-growth companies, R
2
 is 15.1% which means that of the total variance in the 

variable performance 15.1% is declared within the model by the explanatory variables interactive 

budgeting, financial position, age, and size. The estimated regression line fits well with the 

sample data at the 5% significance level (F(4,71) = 3.16 and p = .019). Interactive budgeting has 

a significant positive impact on performance (p = .007/2 = .004). The performance mean 

increases with 0.218 units if there is one unit change of interactive budgeting (on a Likert scale 

from 1 to 7). None of the control variables is significant. For the sample of non-high-growth 

companies, R
2
 is 14.1%. The estimated regression line fits well with the sample data at the 5% 

significance level (F(4, 79) = 3.24 and p = .016). Interactive budgeting has a small, positive 

impact on performance and is, therefore, highly insignificant (p = .776/2 = .388). Similar to the 

other regression results of the non-high-growth companies, financial position has a significant, 

positive impact on performance (p = .002/2 = .001). Company age (p = .095/2 = .048) has a 

significant, positive impact on performance. 

 

The impact of interactive budgeting on the performance is significantly greater in high-growth 

companies (β = 0.310) than in non-high-growth companies (β = 0.031) (p = .012/2 = 0.006 and 

t(161) = 2.53). The same remark about the relationship between size/age and performance can be 

made here: : in high-growth companies the coefficient for the size is slightly negative, while this 

coefficient is positive in non-high-growth companies. Performance appears to be worse in high-

growth companies with more employees, while performance is better if the size increases in non-

high-growth companies. Company age has a negative non-significant impact (p > .05) on 

performance in both samples. Table 12 shows these results, and Appendix 43 and 44 contains a 

complete overview of the assumptions in SPSS.  
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Table 12: OLS Regression - Interactive budgeting and performance 

 High-growth companies Non-high-growth companies 

 

Performance 

R
2 
= 0.151 

F(4,71) = 3.162 

Sig. = .019 

Performance 

R
2 
= 0.141 

F(4,79) = 3.24 

Sig. = .016 

 β SE T p-value β SE T p-value 

Constant  .620 6.382 .000**  .715 4.693 .000** 

Interactive budgeting .310 .078 2.787 .007** .031 .078 .285 .776 

Financial position .126 .088 1.142 .257 .332 .093 3.152 .002** 

Nr of employees -.119 .225 -1.035 .304 .303 .303 1.691 .231 

Company age -.168 .003 -1.497 .139 -.135 .003 -1.207 .095** 

**Significant on the 5% significance level (one-sided) 

Standardized betas are reported 

Nr of employees is a dummy variable 

Reported p-value is two-tailed 

 

2.4.4.4 BSC (IV) and performance (DV) 

 

H28d: The use of the BSC has a positive influence on the performance of high-growth 

companies.  

H29d: The use of the BSC has a positive influence on the performance of non-high-growth 

companies.  

 

As the BSC is a dummy variable, it is more reliable to perform an independent samples t-test 

instead of multiple linear regression. In this case, the independent variable, whether a company 

uses the BSC or not, was tested against the dependent variable performance. The variables in 

both categories are normally distributed, so the t-test was performed.  

 

The relationship between interactive PMSs and the performance is positive but not significant (p 

= .437/2 = .219; t(73) = 0.781 < 1.65) in high-growth companies. Companies that use the BSC 

(M = 5.33) do not perform significantly better than non users (M = 5.10). In Appendix 45 the 

SPSS output in reported. In non-high-growth companies, interactive performance measurement 

has a positive impact on the company performance (p = .062/2 = .031; t(73,281) = 1.895 > 1.65). 

Companies that adopt the BSC (M = 5.18) do perform significantly better than companies that do 

not use the BSC (M = 4.80). Appendix 45 contains the reported SPSS output. The effect of the 
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use of PMSs on the performance is stronger in non-high-growth companies (Cohen’s d = .42) 

than in high-growth companies (Cohen’s d = .24).  As confidence intervals are overlapping, this 

is not statistically different. 

 

2.4.4.5 Interactive performance measurement (IV) and performance (DV) 

 

H28e: Interactive performance measurement has a positive influence on the performance of 

high-growth companies.  

H29e: Interactive performance measurement has a positive influence on the performance of non-

high-growth companies.  

 

I assumed that the more interactive performance measurement is used the better the performance 

of the company. Respondents chose between seven answers which varied from “Strongly 

disagree” (1) to “Strongly agree” (7).  A higher score mean indicates greater perceived 

interactive budgeting or performance. Both of the variables are continuous and no assumptions 

were violated, so linear regression analysis was used (see Appendix 47 and 48).  

 

The following regression model was tested
34

:  

 

performance = β0 + β1interactive performance measurement + β2financial position + 

β3employees dummy + β4company age + Ɛ. 

 

R
2
 is 14.9% in the sample of high-growth companies which means that of the total variance in 

the variable performance 14.9% is declared within the model by the explanatory variables 

interactive performance measurement, financial position, age, and size.  The estimated regression 

line fit well with the sample data (F(4,70) = 3.071 and p = .022). The results show that 

interactive performance measurement (M = 4.64) has a significant positive impact on 

performance (p = .010/2 = .005). The mean performance increases with 0.239 units if interactive 

PMSs increase with one unit (on a Likert scale from 1 to 7). Company age negatively affects 

performance but is only marginally significant (p = .101/2 = .051). The other variables were not 

                                                 
34

 In SPSS: Performance2 = β0 + β1InteractivePerformance + β2FinancialPosition35 + β3EmployeesDummy + 

β4AgeLag +  Ɛ 
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significant. The R
2
 for non-high-growth companies is 21.6% and the model is significant (p = 

.001, F(4,79) = 5.30). Interactive performance measurement has a significant positive impact on 

performance (p = .010/2 = .005). There is a 0.227 unit increase of the performance mean if 

interactive performance increases with one unit (on a Likert scale from 1 to 7).  Similar to the 

other regression results of the non-high-growth companies, financial position does have a 

significant, positive impact on performance as well (p = .001). Company age has a significant 

negative impact on the performance (p = .051/2 = .026).  

 

The impact of interactive performance measurement on the performance is slightly greater in 

high-growth companies (β = 0.296) than in non-high-growth companies (β = 0.271). However, 

this is not significant and can, therefore, be mere coincidence (p = .84 and t(151) = 0.20).  

 

The same remark about the relationship between size/age and performance can be made here: in 

high-growth companies the coefficient for the size is slightly negative, while this coefficient is 

positive in non-high-growth companies. Performance appears to be worse in high-growth 

companies with more employees, while performance is better if the size increases in non-high-

growth companies. Company age has a negative non-significant impact (p > .05) on performance 

in both samples. Table 13 shows these results, and Appendix 47 and 48 contains the complete 

SPSS output.  

 

Table 13: OLS Regression - Interactive BSC and performance 

 High-growth companies Non-high-growth companies 

 

Performance 

R
2 
= 0.149 

F(4,70) = 3.071 

Sig. = .022 

Performance 

R
2 
= 0.216 

F(4,79) = 5.30 

Sig. = .001 

 β SE T p-value β SE T p-value 

Constant  .615 6.579 .000**  .681 3.280 .002** 

Interactive BSC .296 .091 2.642 .010** .271 .086 2.634 .010** 

Financial position .104 .088 .935 .353 .367 .091 3.615 .001** 

Nr of employees -.120 .225 -1.044 .300 .213 .289 1.980 .413 

Company age -.188 .003 -1.662 .101 -.822 .003 -.822 .051** 

**Significant on the 5% significance level (one-sided) 

Standardized betas are reported 

Nr of employees is a dummy variable 

Reported p-value is two-tailed 
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IV. Discussion 

1 Conclusion 

Through empirical research, I tried to determine the association between the adoption of MCSs 

and high-growth companies (RQ1). I also questioned how the timing of adoption of financial 

systems differs from other MCSs (RQ2) and how size, environmental uncertainty, and 

performance influence MCSs usage (RQ3). Lastly, I tested the influence of the use of MCSs on 

the company performance (RQ4). These issues were examined in two samples: high-growth 

companies and non-high-growth companies. The goal was to determine how high-growth 

companies apply management control and if there were meaningful differences with non-high-

growth companies. A summary of the significance of the hypotheses can be found in Appendix 

49.   

 

During the literature study, I focused on three specific MCSs: strategic planning, (interactive) 

financial planning, and (interactive) PMSs. For the last two systems, I distinguished between 

interactive and ‘normal’ control. First, I tried to determine if high-growth companies use more 

MCSs than non-high-growth companies. Four out of the five tested relationships were 

statistically significant. The results of the research show that high-growth companies use more 

strategic planning, financial planning, performance measurement, and interactive performance 

measurement than non-high-growth companies. These results conform with Ansoff (1991), 

Marks (2007), Davila and Foster (2005), Miller and Cardinal (1994), Henri (2006), and Simons 

(1990) (p < .05, hypothesis 1, 2, 4 and 5 were accepted). This is consistent with the fact that 

growing companies need better management systems to manage the growth (Davila & Foster, 

2005). Although high-growth companies use more interactive budgeting, there was no significant 

difference with non-high-growth companies (p > .05, hypothesis 3 was rejected). One possible 

explanation might be that this hypothesis is not based on research that is done in high-growth 

companies. Simons (1995) only suggested that an interactive use of budgeting is useful in more 

uncertain circumstances. Another possible explanation might be that interactive financial 

planning is a widespread MCS so that all types of companies adopt and use it. Although one 

hypothesis is not confirmed, I conclude that high-growth companies use in general more MCSs 

than non-high-growth companies.  
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Thereafter, I examined if financial planning is adopted earlier than other MCSs and if planning 

systems are adopted earlier than evaluation systems (RQ2).  

Although financial planning seems to be adopted sooner than other MCSs in both high-growth 

and non-high-growth companies, the difference was not statistically significant (p > .05, 

hypothesis 6 and 8 were rejected). In non-high-growth companies financial planning is adopted 

earlier than financial evaluation (p < .05), but not significantly earlier than strategic planning (p 

> .05, hypothesis 9 was rejected). In high-growth companies financial evaluation was even 

adopted significantly earlier than strategic planning according to the ranking order, thus planning 

systems are not adopted before evaluation systems in high-growth companies (p > .05, 

hypothesis 7 was rejected). The reason for these rejections might be that there were not enough 

observations, as some hypotheses were marginally significant. Although all hypotheses 

concerning research question 2 were rejected, there was a significant difference between high-

growth and non-high-growth companies. So there was no clear difference between the time to 

adoption within each sample, but there was a difference between the samples: the time to 

adoption was lower in high-growth companies for financial planning, strategic planning, 

financial evaluation and PMSs than in non-high-growth companies (p < .05) which confirms the 

idea that MCS adoption influences the company growth in a positive way.  

An explanation for the rather high time to adoption might be that the participating companies did 

already some form of planning and evaluation earlier, but perhaps in a not very formal way. 

 

Next, I examined the influence of company size on strategic planning, financial planning and 

BSC usage. As stated by Marks (2007) and Davila and Foster (2005), a company needs more 

planning systems when it starts to grow. I found that the larger the size of the company the more 

strategic and financial planning is used (p < .05, hypotheses 10,11,12 and 13 were accepted). The 

relationship is significant in both high-growth and non-high-growth companies. The impact of 

size on strategic and financial planning seems stronger in high-growth companies, but this is not 

significant (p > .05). Hoque and James (2000) and Hendricks, Menor and Wiedman (2004) found 

that the BSC is implemented more often by larger organizations. However, in this research the 

relationship only holds in high-growth companies. Larger high-growth companies use more the 

BSC (p < .05, hypothesis 14 was accepted). Among non-high-growth companies no significant 

difference was found (p > .05, hypothesis 15 was rejected). I believe there are many possible 

reasons for this insignificant relationship. It might be for example that managers of non-high-

growth companies do not respond as quickly as high-growth companies to the growing 

communication and control problems. Another possibility is that non-high-growth companies do 
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face less coordination problems than high-growth companies as the number of employees 

increase. As a consequence they have less need for a more sophisticated control system like the 

BSC.  It is also possible that non-high-growth companies have not enough financial resources to 

implement and use such a system or that their managers are not qualified enough to make or use 

it.  

 

Furthermore, I investigated if the strength of the environmental uncertainty had an impact on 

strategic planning, interactive budgeting and interactive BSC usage. The results of the regression 

analysis show that environmental uncertainty has a significant impact on the use of strategic 

planning, interactive budgeting and interactive performance measurement in high-growth 

companies (p < .05, hypotheses 16, 18 and 20 were accepted). In non-high-growth companies 

environmental uncertainty does not significantly increase the use of the three systems (p > .05, 

hypotheses 17,19 and 21 were rejected). The belief that strategic planning, interactive budgeting 

and interactive performance measurement are effective MCSs to deal with the uncertainty in 

high-growth companies is confirmed. This is in line with Ansoff (1991), Merchant (1984) and 

Chapman (1998) who all somehow said that firms must rely on large amounts of MCSs to handle 

uncertain situations. A possible explanation for the fact that non-high-growth companies do not 

use more MCSs when facing uncertainty can be that management is not competent enough to see 

that they are in need of more control systems. Maybe non-high-growth companies are more led 

by entrepreneurs than managers. The literature states that often founders (entrepreneurs) have 

difficulties to change to a real CEO with a managerial mindset (e.g. Davila & Foster, 2005). 

Another possible reason is that non-high-growth companies have not enough financial resources 

and that they therefore decide to save on formal systems. Also the fact that non-high-growth 

companies are smaller than high-growth companies in my sample, makes them implement less 

MCSs. It is important to mention that there was no statistical difference between the two 

samples: the effect of environmental uncertainty on the use of the different MCSs was generally 

stronger among high-growth companies, but this was not significant.  

 

Last, the relationship between performance and the different MCSs was tested in two directions. 

I assumed that the higher the performance the more MCSs are used. I found that performance 

does not affect the use of MCSs in both high-growth and non-high-growth companies (p > .05, 

hypothesis 22, 23, 24, 25, 26 and 27 were rejected). Companies seem to use MCSs regardless 

whether they are performing good or bad. A possible explanation is that good performing 

companies on the one hand do perform good because they adopted MCSs in the past, which they 
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are still using today and bad performing companies use MCSs to make their stakeholders happy 

and to enhance the external legitimacy (Bantel, 1993).  

 

Finally, I assumed that the use of MCSs has a positive impact on the performance of companies. 

Results confirm the more strategic planning, financial planning, interactive budgeting or 

interactive performance measurement that is used in high-growth companies the better the 

performance (p < .05, hypothesis 28a, 28b, 28d and 28e were accepted). For high-growth 

companies, only the BSC had no significant impact on the performance (p > .05, hypothesis 28c 

was rejected). Among non-high-growth companies, performance does not increase when more 

strategic planning, financial planning or interactive budgeting is used (p > .05, hypothesis 29a, 

29b and 29c were rejected). Only the use of the BSC and interactive BSC significantly affect the 

performance in non-high-growth companies (p < .05, hypothesis 29d and 29e were accepted). 

Davila (2000), Robinson and Pearce (1984), Schwenk and Shrader (1993) and Bracker and 

Pearson (1986) found that the adoption of MCSs positively influences performance. However, 

these researchers did not distuinguish between high-growth and non-high-growth companies. 

Regression analysis shows strategic planning and (interactive) financial planning had no impact 

on performance in non-high-growth companies. Financial position is apparently a better 

predictor for performance in non-high-growth companies (p  is always smaller than .05). The 

relation between planning systems and performance seems to be stronger in high-growth 

companies, thus in an environment of uncertainty. This is in line with the findings of Bracker 

and Pearson (1986). However, only the effect of interactive financial planning on performance is 

significantly stronger in high-growth companies. The reason for the unexpected result of only the 

BSC having a significant impact on performance in non-high-growth companies and not in high-

growth companies might be that measures can be better related to each other in high-growth 

companies (Malmi, 2001; Laitinen, 1996) and that as a consequence the company performance 

becomes not significantly better by the BSC. However, another possible reason might be that the 

BSC is used too mechanistically and in a bureaucratic way  (Braam & Nijssen, 2004). Although 

all companies that were considered to use the BSC, used a BSC that was linked with the strategy, 

it is still possible that the companies focus too much on detail instead of the overall picture and 

the strategic intent (Braam & Nijssen, 2004). Maybe the search for valid measures goes at the 

expense of the search for strategic links (Braam & Nijssen, 2004). Moreover, it is possible that 

employees feel bad about the monitoring system. To reduce the feeling of being threatened by 

such a system, executives should support an open culture across the whole company. This will 

probably not only lead to happier employees, but also to an enhanced performance. The fact that 
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interactive PMSs affect performance in a positive way supports this idea.  The reason that 

strategic planning, financial planning and interactive budgeting do not lead to a better 

performance in non-high-growth companies might be that it is not used in the right way. Bryson 

(2011) stated for example that strategic planning can only work good if managers and employees 

are committed with the process. Another reason can be that the planning processes are too static 

(Mintzberg, 2007; Marks, 2007). Planning processes should be adapted often (Steiner, 2010). 

Possibly executives of high-growth companies do realize more than the leaders of the non-high-

growth companies that innovation is required for good planning processes. I conclude that in 

general MCSs lead to a better performance in high-growth companies, but this relationship is 

less clear in non-high-growth companies. 
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2 Recommendations and limitations 

 

The research has some restrictions that could possibly affect the reliability of the results 

obtained. Future research should consider these limitations.  

 

First, the results cannot be generalized for Belgium, Europe, or the world because only 

companies from Flanders and Brussels participated in the questionnaire. Different results might 

be obtained if the geographical area was expanded. A more international scope of the research 

would allow the generalization of these outcomes.  Moreover, the sample size was only 78 for 

the high-growth companies and 87 for the non-high-growth companies. If there were more 

respondents, the statistical power of the tests would have been better. Especially for research 

question 2 where many respondents did not know when they adopted a particular MCS, the 

results might have been different when there would have been more observations. Furthermore, I 

also want to stress that it is not possible to control who completed the survey. If people with no 

good knowledge of the MCSs finished the survey, the answers may not reflect reality. Also the 

fact that respondents tend to answer in a socially desirable manner might lead to unreliable 

results. For example companies that do not use MCSs might answer that they use most of the 

systems because they expect this to be the standard. The social desirability bias could lead to 

both accepted incorrect hypotheses and rejected correct hypotheses.   

 

Some managerial suggestions can be derived from the results. As most MCSs in high-growth 

companies do significantly impact the performance, this can stimulate managers to increase the 

use of MCSs if they are pursuing high growth. Executives should understand that company 

performance is not automatically improved when the BSC is used. Of crucial importance is that 

employees see the advantages of the system. Braam and Nijssen (2004) suggest to use 

interdisciplinary project teams to generate involvement from all departments. This in 

combination with successful leaders that support the use will make employees love the system.  

Finally, it is important that the performance measures have many dimensions, are not too 

difficult and are clearly linked with the strategy.  

 

When further research is conducted about this subject, more control variables should be 

identified and asked about in the survey. Additionally, subjective measures of performance, 

financial situation, and MCS usage have been used in this research, and these results should be 

interpreted carefully due to the potential biases in the answers of the respondents Further 
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research may prevent this by working with real data from the company and, therefore, by taking 

objective measures of performance and financial position.  Furthermore, in this study high-

growth companies are a homogeneous category while high-growth companies are a 

heterogeneous group. Researchers could consider the variability among high-growth companies 

when analyzing MCSs.  They can for example make a distinction between different industries. 

Besides things to take into account if further research is conducted, this thesis also gives more 

insights about high-growth companies, MCSs and performance. 

  

The government can use this knowledge to make more informed decisions about the policy that 

is relevant for growth companies. Moreover, they can encourage the use of MCSs.  
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Appendix 

Appendix 1: Construction of the categories of management control systems according to 

Davila and Foster (2005) 

 

 

 

Financial planning Cash flow projections                                          

Sales projections 

Operating budget                

Human resource planning Organizational chart 

Written job descriptions 

Codes of conduct 

Mission statement 

Core values 

Orientation program for new employees 

Company-wide newsletter 

Strategic planning Investment budget 

Definition of strategic (non-financial) milestones 

Product portfolio plan (plan about future 

products) 

Customer development plan (plan to develop 

market) 

Headcount/human capital development plan 

Financial evaluation Product profitability analysis  

Customer profitability analysis 

Customer acquisition costs 

Routine analysis of financial performance against 

target 

Capital investment approval procedures 

Operating expenses approval procedures 

Human resource evaluation Written performance objectives for managers 

Written performance evaluation reports 

Performance-related pay 

Individual incentive programs 

Product development management Project milestones 

Budget for development projects 

Reports comparing actual progress to plan 

Project selection process 

Product portfolio roadmap 

Project team composition guidelines 

Product concept testing process 

Sales management Sales force training program 

Sales force hiring and firing policies 

Sales targets for salespeople 

Sales force compensation system 

Marketing collaboration policies 

Market research projects 

Reports on open sales 

Sales process manual 

Customer satisfaction feedback 

Customer relationship management system 

Partnership management Partnership development plan 

Policy for partnerships 

Partnership milestones 

Partner monitoring system 
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Appendix 2: Environmetal uncertainty items according to DeSarbo, Di Benedetto, Song 

and Sinha (2005) and items interactive budgeting and performance measurement 

(Bisbe&Otley, 2004) 

 

In general, how much do you disagree or agree with each of the following statements 

characterizing the business environment or conditions in the primary markets your SBU 

currently serves? Please indicate the degree to which you agree or disagree with the following 

statement regarding this selected business unit (anchors: 0 = strongly disagree/10 = strongly 

agree) 
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Items interactive budgeting and performance measurement (Bisbe&Otley, 2004) 

The questions in bold are used in the research.  

 

Is some kind of budgetary system used in your company? (Yes/no). If yes, then (ibid for 

balanced scorecards) 

 The main aim of budget tracking is (1) to ensure that previously established 

objectives are met vs. (7) to force us to continually question and revise the 

assumptions upon which we base our plans. 

 (1) Only when there are deviations from planned performance are budget tracking 

reports the main subject for face-to-face discussion with my executive team vs. (7) 

Whether there are deviations from planned performance or not, budget tracking 

reports are the main subject for face-to-face discussion with my executive team. 

 (1) I pay periodic or occasional attention to budgets (e.g. setting objectives, analyzing 

periodic tracking reports,...) vs. (7) I pay regular and frequent attention to budgets. I use 

them permanently. 

 (1) For many managers in my company, budgets require periodic or occasional 

attention, but not permanent attention vs. (7) In my company, budgets require 

permanent attention from all managers. 

 

 

Appendix 3: Calculation moving averages Bureau van Dijk 
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Appendix 4: Budget participation 

 

Organizations can choose between top-down and bottom-up budgeting. In top-down budgeting, 

the managers of the different departments determine the budget without help from their lower-

level managers. This often results in a lack of engagement by lower level managers. Bottom-up 

budgeting involves lower-level managers in the process, but may lead to easily accessible targets 

or numbers that do not strive towards the firm’s goals. A good method for creating a budget is a 

combination of both top-down and bottom-up budgeting (Anthony & Govindarajan, 2007). This 

means that the managers of the different responsibility centers prepare their own budget, but 

upper management sets some rules and ensures that the budget must be challenging but 

achievable. 

 

Participative budgeting, i.e. the more bottom-up approach to budgeting, in the accounting 

literature is often defined as “a process in which a manager is involved with, and has influence 

on, the determination of his or her budget” (Shields &Shields, 1998). Participation in the budget 

has a positive effect on a person’s motivation to achieve the company’s goals because the budget 

has greater acceptance, a higher personal commitment, and a more effective information 

exchange (Anthony & Govindarajan, 2007). Furthermore, participative budgeting is a helpful 

tool in unpredictable and rapidly changing environments because the supervisors of the different 

organizational units have the most accurate knowledge concerning the variables that have an 

impact on the budget (Anthony & Govindarajan, 2007). Large decentralized companies use more 

budget participation (Merchant, 1981).  

 

A lot of budgetees give themselves more space or slack to ensure that they remain under the 

budget. A manager’s propensity to generate slack is based on the way the budgeting system is 

created (Merchant, 1985). When participative budgeting takes place in an environment where the 

production processes can be predicted, managers have the propensity to create less slack.  

Moreover the tendency to create slack is higher when the budget is tight (Merchant, 1985) and 

when there is a strict control (Bruggeman et al., 2014). The concepts “budget participation” and 

“interactive use of budgeting” are two different aspects of budgeting which reinforce each other. 
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Appendix 5: Questionnaire 

Subject: Research Management Control Systems Ghent University   

 

Dear Madam,  

Dear Sir,    

 

I am a business engineering student at Ghent University. For my master’s thesis I perform a 

scientific study on how companies use strategic planning, budgeting and performance 

measurement systems.  I am writing to you to request your participation in this brief survey. 

Preferably, someone in a CFO or general management function is completing this survey. Thank 

you in advance to forward this mail to someone in this position if necessary.     

 

Filling out this questionnaire will not take more than 10 minutes of your time. Please note that all 

the information included in this survey is confidential and only used in the scientific purposes of 

the research.  If you are interested, you will receive the final results of this study.   

 

Thank you in advance for your valuable time and cooperation,   

 

Laura Seynaeve             

Student Master Business Engineering: Finance  

Laura.Seynaeve@UGent.be   
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Q1 For each system below, please indicate to what extent your company used this formal 

systems in the last two years. Using a formal system means that the company has 

documented a process and is periodically and purposefully executing the process.     

 

Explanation         

 

 
 

 

The company makes use of (a)(n) ...    

 Strongly 

agree 

Agree Somewhat 

agree 

Neither 

agree nor 

disagree 

Somewhat 

disagree 

Disagree Strongly 

disagree 

Investment 

budget 
              

Definition of 

strategic (non-

financial) 

milestones. 

              

Product portfolio 

plan 
              

Customer 

development plan 
              

Headcount/human 

capital 

development plan 

              

Cash flow               
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projections 

Sales projections               

Operating budget               

Product 

profitability 

analysis 

              

Customer 

profitability 

analysis 

              

Analysis of 

customer 

acquisition costs 

              

Routine analysis 

of financial 

performance 

against target 

              

Capital 

investment 

approval 

procedures 

              

 

Question 2 was only asked if the respondents entered ‘Somewhat agree’, ‘Agree’ or ‘Strongly 

agree’ on at least one of the following variables: cash flow projections, sales projections and 

operating budget. 
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Q2 Please indicate how you dealt with budgeting in your company the last two years.    

 1 2 3 4 5 6 7 

The main aim of budget tracking 

is to ensure that previously 

established objectives are 

met.:The main aim of budget 

tracking is to force us to 

continually question and revise 

the assumptions upon which we 

base our plans. 

              

Only when there are deviations 

from planned performance are 

budget tracking reports the main 

subject for face-to-face discussion 

with my executive team.:Whether 

there are deviations from planned 

performance or not, budget 

tracking reports are the main 

subject for face-to-face discussion 

with my executive team. 

              

For many managers in my 

company, budgets require 

periodic or occasional attention, 

but not permanent attention.:In 

my company, budgets require 

permanent attention. 

              

 

 

Q3 What type of performance measures were used in the performance measurement 

system of your company the last two years?     

 

Explanation      

 
 

 Only financial performance measures are used 

 Only non-financial performance measures are used 

 Financial and non-financial performance measures are used 

 We do not use performance measures 

 I do not know 

 

Question 4 was not given if the respondent answered: ‘We do not use performance measures’.  
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Q4 Were the performance measures explicitly linked with the strategy of the company the 

last two years?  

 Yes 

 No 

 I do not know 

 

 

Question 5 was only given if the respondent answered that financial and/or non-financial 

performance measures are used (Question3).  

 

Q5 Please indicate how you dealt with the performance measurement system in your 

company the last two years. 

 1 2 3 4 5 6 7 

The main aim of the 

performance measurement 

system is to ensure that 

previously established 

objectives are met.:The main 

aim of the performance 

measurement system is to force 

us to continually question and 

revise the assumptions upon 

which we base our plans. 

              

Only when there are deviations 

from planned performance are 

performance measurement 

reports the main subject for 

face-to-face discussion with 

my executive team.:Whether 

there are deviations from 

planned performance or not, 

performance measurement 

system reports are the main 

subject for face-to-face 

discussion with my executive 

team. 

              

For many managers in my 

company, the performance 

measurement system requires 

periodic or occasional 

attention, but not permanent 

attention.:In my company, the 

performance measurement 

system requires 

              

 

 

Q6 In which year was the company funded?  
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Q7 For each system below, please provide the year when the company started using a 

formal system. Using a formal system means that the company has documented a process 

and is periodically and purposefully executing the process. If the formal system is not 

adopted in your company, please fill in N/A.  

 

 

 N/A 

I do 

not 

know 

1800 1801 1802 … 2012 2013 2014 2015 2016 2017 

Investment 

budget 
                        

Definition of 

strategic (non-

financial) 

milestones. 

                        

Product portfolio 

plan 
                        

Customer 

development plan 
                        

Headcount/human 

capital 

development plan 

                        

Cash flow 

projections 
                        

Sales projections                         

Operating budget                         

Product 

profitability 

analysis 

                        

Customer 

profitability 

analysis 

                        

Analysis of 

customer 

acquisition costs 

                        

Routine analysis 

of financial 

performance 

against target 

                        

Capital 

investment 

approval 

procedures 

                        

Performance 

measurement 
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system 

 

 

 

Q8 In general, how much do you disagree or agree with each of the following statements 

characterizing the business environment or conditions in the primary markets your 

business unit served 3 to 5 years ago (2012 to 2014)? Please indicate the degree to which 

you agree or disagree with the following statements regarding this business unit. 

 

 Strongly 

agree 

Agree Somewhat 

agree 

Neither 

agree nor 

disagree 

Somewhat 

disagree 

Disagree Strongly 

disagree 

In our kind of 

business, customers’ 

product preferences 

change quite a bit 

over time. 

              

Sometimes our 

customers are very 

price-sensitive, but 

on other occasions, 

price is relatively 

unimportant. 

              

The technology in 

our industry is 

changing rapidly. 

              

A large number of 

new product ideas 

have been made 

possible though 

technological 

breakthroughs in our 

industry. 

              

Our competitors are 

relatively weak. 
              

Price competition is a 

hallmark of our 

industry. 
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Q9 How many employees has the company now?  Note: the number of employees is the 

number of full-time equivalents. 

 

 0 – 10 employees 

 11 – 50 employees 

 51 – 100 employees 

 101 – 500 employees 

 501 – 1000 employees 

 1000 - 2000 employees 

 >2000 employees 

 

Q10 How many employees had the company in 2014?  Note: the number of employees is 

the number of full-time equivalents. 

 

 0 – 10 employees 

 11 – 50 employees 

 51 – 100 employees 

 101 – 500 employees 

 501 – 1000 employees 

 1000 - 2000 employees 

 >2000 employees 
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Q11 Please indicate how the evolution of the following aspects of your business is now.  

 Extremely 

good 

Moderately 

good 

Slightly 

good 

Neither 

good nor 

bad 

Slightly 

bad 

Moderately 

bad 

Extremely 

bad 

Improvements in 

market share 
              

Improvements in 

profitability 
              

Improvements in 

productivity 
              

 

 

Q12 Please indicate how the evolution has been of the following aspects of your business 3 

to 5 years ago (2012 to 2014).  

 Extremely 

good 

Moderately 

good 

Slightly 

good 

Neither 

good nor 

bad 

Slightly 

bad 

Moderately 

bad 

Extremely 

bad 

Improvements in 

market share 
              

Improvements in 

profitability 
              

Improvements in 

productivity 
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Q13 Please indicate how the evolution of the following aspects of your business is now.  

 

 Extremely 

good 

Moderately 

good 

Slightly 

good 

Neither 

good nor 

bad 

Slightly 

bad 

Moderately 

bad 

Extremely 

bad 

Liquidity and 

cash 
              

Leverage --- 

indebtedness 
              

Debt service 

capacity 
              

Cost of debt               

Self-financing 

capability (to 

retain earnings) 

              

 

Q14 Please indicate how the evolution has been of the following aspects of your business 3 

to 5 years ago (2012 to 2014). 

 

 Extremely 

good 

Moderately 

good 

Slightly 

good 

Neither 

good nor 

bad 

Slightly 

bad 

Moderately 

bad 

Extremely 

bad 

Liquidity and 

cash 
              

Leverage --- 

indebtedness 
              

Debt service 

capacity 
              

Cost of debt               

Self-financing 

capability (to 

retain earnings) 
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Q15 What is de main sector in which the company operates?   Note: when the sector is not 

included in the list below, please include it under 'Other'. If the company belongs to 

multiple sectors, select the sector where the company creates the most revenue.  

 

 Agriculture, hunting, forestry and fishing 

 Chemicals, rubber and plastic 

 Construction 

 Education 

 Energy and water 

 Financial industry 

 Food industry 

 Healthcare 

 Hospitality 

 Leisure, culture and sport 

 Manufacturing 

 Metal 

 Mining and quarrying 

 Pharmaceutical sector 

 Public authorities 

 Service vouchers 

 Social services 

 Technology sector 

 Textiles, clothing and footwear 

 Tobacco 

 Transport and logistics industry 

 Utilities 

 Wholesale and retail trade 

 Other:  ____________________ 

 

Q16 Indicate the current management position you hold in the company 

 

 General manager 

 Business unit manager 

 Senior level functional manager 

 Middle level functional manager 

 Other: ____________________ 

 

Q17 What is the name of the company? (optional) 
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Comments  

If you have any comments regarding this questionnaire, please write them here. 

 

This is the end of the questionnaire.  

I would like to thank you for your cooperation.  

If you wish to receive the final results of this study electronically, please provide an email 

address below.  

 

Thank you!  

 

Laura Seynaeve 

Laura.Seynaeve@UGent.be 

 

Email address: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:Laura.Seynaeve@UGent.be
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Appendix 6: Hypotheses and questions 

 

Hypothesis 1 Q1 

Hypothesis 2 Q1 

Hypothesis 3 Q2 

Hypothesis 4 Q3, Q4 

Hypothesis 5  Q5 

Hypothesis 6 Q6, Q7 

Hypothesis 7 Q6, Q7 

Hypothesis 8 Q6, Q7 

Hypothesis 9 Q6, Q7 

Hypothesis 10 Q1, Q10 

Hypothesis 11 Q1, Q10 

Hypothesis 12 Q1, Q10 

Hypothesis 13 Q1, Q10 

Hypothesis 14 Q3, Q4, Q10 

Hypothesis 15 Q3, Q4, Q10 

Hypothesis 16 Q1, Q8 

Hypothesis 17 Q1, Q8 

Hypothesis 18 Q2, Q8 

Hypothesis 19 Q2, Q8 

Hypothesis 20 Q5, Q8 

Hypothesis 21 Q5, Q8 

Hypothesis 22 Q1, Q6, Q10, Q12 

Hypothesis 23 Q1, Q6, Q10, Q12 

Hypothesis 24 Q2, Q6, Q10, Q12 

Hypothesis 25 Q2, Q6, Q10, Q12 

Hypothesis 26 Q5, Q6, Q10, Q12 

Hypothesis 27 Q5, Q6, Q10, Q12 

Hypothesis 28 Q1, Q2, Q3, Q4, Q5, 

Q6, Q10, Q11, Q14 

Hypothesis 29 Q1, Q2, Q3, Q4, Q5, 

Q6, Q10, Q11, Q14 
 
 

Appendix 7: Respondents 

 

  
Mails 

sent 
Mails 

bounced 
Mails not 

bounced 
Finished 

survey 

Response rate 

(= Finished 

survey / Mails 

not bounced) 
High-growth 

companies 1721 228 1493 78 5,22% 
Non-high-growth 

companies 3277 534 2743 87 3,17% 
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Appendix 8: Sector percentages  
 

Sector percentages - High-growth and non-high-growth companies (N = 165) 
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Sector percentages - High-growth companies (N = 78) 
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Sector percentages - Non-high-growth companies (N = 87) 
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Appendix 9: Number of employees  

 
Number of employees in 2017 (N = 165) 

 

 

 
 

 

 

Number of employees in 2017 in high-growth companies (N = 78) 
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Number of employees in 2017 in non-high-growth companies (N = 87) 

 

 
 

Appendix 10: Chi square test - Company type (IV) and Size (DV)  
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Appendix 11: Recoding of the variables 

 

Old variable (and explanation) New variable 

0: non-high-growth company  

1: high-growth company 

Condition 

Investment Budget InvestmentBudget_recoded 

Milestones Milestones_recoded 

Product portfolio plan PPP_recoded 

Customer development plan CDP_recoded  

Human capital development plan HCDP_recoded 

First the variables are put in the other direction 

(cfr. supra), then a new variable is created:  

 

(InvestmentBudget_recoded 

+ Milestones_recoded 

+ PPP_recoded 

+ CDP_recoded 

+ HCDP_recoded) / 5 

StrategicPlanning 

Cash Flow Projections CashFlowProj_recoded 

Sales Projections SalesProj_recoded 

Operating Budget OperatingBudget_recoded 

First the variables are put in the other direction 

(cfr. supra), then a new variable is created:  

 

(CashFlowProj_recoded 

+ SalesProj_recoded 

+ OperatingBudget_recoded) / 3 

FinancialPlanning 

If (Question 3 = combination of financial and 

nonfinancial performance measures) and if 

(Question 4 = explicitely linked with the strategy) 

 BSCUsage: 1, otherwise BSCUsage: 0.   

I do not know  No value (‘-’) 

BSCUsage 

(InteractiveBudgeting2 + InteractiveBudgeting3) / 

2 

InteractiveBudgeting23 

(Interactive performance measurement1 + 

Interactive performance measurement 2 + 

interactive performance measurement 3) / 2 

InteractivePerformance 

First the variables are put in the other direction, 

then a new variable is created:  

 

(uncertainty1_recoded+ 

uncertainty3_recoded+ 

uncertainty4_recoded+ 

uncertainty6_recoded)/4 

EnvironmentalUncertainty (3 to 5 years ago) 

First the variables are put in the other direction, 

then a new variable is created:  

 

(Marketshare35_recoded+ 

Profitability35_recoded+ 

Productivity35_recoded)/3 

Performance35 
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First the variables are put in the other direction, 

then a new variable is created:  

 

(MasketShare2_recoded + 

Profitability2_recoded + 

Productivity2_recoded)/ 3 

Performance2 

 First the variables are put in the other direction, 

then a new variable is created:  

 

(LiqAndCash35_recoded+ 

Leverage35_recoded+ 

DebtServiceCapacity35_recoded+ 

CostOfDebt35_recoded+ 

SelfFinancingCapacity35_recoded)/5 

FinancialPosition35 

New variable 

Calculation: 2017 – ‘Funding year’ 

Age 

Employees_2014 

Group 0 = 0 to 500 employees in 2014 

Group 1 = >500 employees in 2014 

EmployeesDummy 

EnvironmentalUncertainty 

1-3,00 => 1 

3,01 - 5,00 => 2 

5,01 - 7 => 3 

EnvironmentalUncertainty_groups 

Performance53 

1-3,00 => 1 

3,01 - 5,00 => 2 

5,01 - 7 => 3 

Performance53_groups 

 

 

Appendix 12: Cronbach Alpha 

 

 
Cronbach Alpha Interactive budgeting 
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Reliability Statistics 

Cronbach's 

Alpha N of Items 

,656 3 

Cronbach Alpha Interactive performance measurement 

 

 

 

 
Cronbach Alpha Environmental Uncertainty (1) 

 

 
Cronbach Alpha Environmental Uncertainty (2) 
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Appendix 13: Hypothesis 1 - Company type (IV) and strategic planning (DV) 

 

 Normality: Shapiro-Wilk test and Q-Q Plot 

The Mann Whitney U test instead of the independent samples t-test is used because according to the Shapiro-Wilk 

test (p < .001; W = .896 < 1 for high-growth companies; W = .865 < 1 for non-high-growth companies) and the Q-Q 

plot both groups are not normally distributed. In the Q-Q plot it becomes clear that some observations differ from 

the line. 

 

 

 

 Mann-Whitney U test  

To perform the non-parametric Mann Whitney U test, is first checked if the data passes all four 

assumptions for a valid result: dependent variable is measured at an ordinal or continuous level, 

the independent variable consists of two categorical, independent groups (high-growth and non 

high-growth companies), there is no relationship between the observations in each group or 

between the groups and the two variables are not normally distributed. This assumptions are 

valid so the Mann Whitney U test can be used.  

 

This test is used to compare the differences between two independent groups (high-growth and 

non-high-growth companies) with an ordinal or continuous not normally distributed dependent 

variable. 
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Appendix 14: Hypothesis 2 - Company type (IV) and financial planning (DV) 

 

 Normality: Shapiro-Wilk test and Q-Q Plot 

The Mann Whitney U test instead of the independent samples t-test is used because according to the Shapiro-Wilk 

test (p < .001; W = .782 < 1 for high-growth companies; W = .762 < 1 for non-high-growth companies) and the Q-Q 

plot both groups are not normally distributed. In the Q-Q plot it becomes clear that many observations differ from 

the line.  
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 Mann-Whitney U test 
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Appendix 15: Hypothesis 3 - Company type (IV) and interactive budgeting (DV) 

 

 Missing values 

 

 
 

 Normality: Shapiro-Wilk test and Q-Q Plot 

The Mann Whitney U test instead of the independent samples t-test is used because according to the Shapiro-Wilk 

test (p < .05; W = .946 < 1 for high-growth companies; W = .954 < 1 for non-high-growth companies) and the Q-Q 

plot both groups are not normally distributed. In the Q-Q plot it becomes clear that too many observations differ 

from the line.  
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 Mann Whitney U test 

 

 
 

Appendix 16: Hypothesis 4 - Company type (IV) and BSC usage (DV) 

0 cells have an expected count less than 5, so the condition is fulfilled that no more than 20% of 

the expected count is less than 5 
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Appendix 17: Hypothesis 5 - Company type (IV) and interactive BSC (DV) 

 

 Normality: Shapiro-Wilk test and Q-Q-plot 
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Appendix 18: Hypothesis 6 to 9 

 
 Difference ranking order between financial evaluation/strategic planning and 

financial planning in high-growth companies 
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 Difference ranking order between financial planning and strategic planning in non-

high-growth companies 

 

Financial planning and strategic planning 

 
 

 
Financial evaluation and strategic planning 
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Financial planning and financial evaluation 

 
 

 

Appendix 19: Difference time to adoption / ranking order between high-growth and non-

high-growth companies 

 

 

 
 

Appendix 20: Hypothesis 10 - Size (IV) and strategic planning (DV) in high-growth 

companies 

 

 Normality: Shapiro-Wilk test  
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 Mann Whitney U test 
 

 
 

Appendix 21: Hypothesis 11 - Size (IV) and strategic planning (DV) in non-high-growth 

companies 

  

 Normality: Shapiro-Wilk test  

 

 

 

 Mann Whitney U test 
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 Compare difference of strategic planning use in large high-growth and large non-

high-growth companies (Filter: EmployeesDummy = 1) 
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Appendix 22: Hypothesis 12 - Size (IV) and financial planning (DV) in high-growth 

companies 

 

 
 

Appendix 23: Hypothesis 13 - Size (IV) and financial planning (DV) in non-high-growth 

companies 
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 Compare difference of financial planning use in large high-growth and large non-

high-growth companies (Filter: EmployeesDummy = 1) 
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Appendix 24: Hypothesis 14 - Size (IV) and BSC usage (DV) in high-growth companies 

0 cells have an expected count less than 5, so the condition is fulfilled that no more than 20% of 

the expected count is less than 5. 
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Appendix 25: Hypothesis 15 - Size (IV) and BSC usage (DV) in non-high-growth companies 
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Appendix 26: Hypothesis 16 - Environmental uncertainty (IV) and strategic planning (DV) 

in high-growth companies 

 Correlations 

 

 

 

 Assumption linear regression: constant variance 

Residual plots are used to check the constant variance assumption. Standardized residuals 

(ZRESID, Y-axis) are plotted as a function of standardized predicted values (ZPRED, X-axis). 

The standardized residuals scatter randomly around the horizontal line of zero. I do not see a 

specific pattern such as a parabola. This indicates that a linear regression can be performed.  
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 Linearity 

 

Linearity is tested with scatter dot diagrams and the test for linearity. Based on the ANOVA 

output table, the p-value of deviation from linearity is always larger than 5%, so there is a 

linear relationship between the independent variables (environmental uncertainty and 

company age) and the dependent variable (strategic planning). As company size (number of 

employees) is a dummy variables, a scatter plot or test for linearity is not useful.  
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 Assumption linear regression: normality 

 

 
 

 

 Kruskal-Wallis test 
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Appendix 27: Hypothesis 17 - Environmental uncertainty (IV) and strategic planning (DV) 

in non-high-growth companies 

 

 Correlations 

 

 

 
 

 

 Assumption: constant variance 

Residual plots are used to check the constant variance assumption. Standardized residuals 

(ZRESID, Y-axis) are plotted as a function of standardized predicted values (ZPRED, X-axis). 

The standardized residuals scatter randomly around the horizontal line of zero. I do not see a 

specific pattern . This indicates that a linear regression can be performed.  
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 Assumption linear regression: linearity 

Linearity is tested with scatter dot diagrams and the test for linearity. Based on the ANOVA 

output table, the p-value of deviation from linearity is always larger than 5%, so there is a linear 

relationship between the independent variables (environmental uncertainty and company age) 

and the dependent variable (strategic planning). Also the scatter dot diagrams show a linear 

relationship.  
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 Assumption linear regression: normality 

 
 

 

 Kruskal Wallis test 
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Appendix 28: Hypothesis 18 - Environmental uncertainty (IV) and interactive budgeting 

(DV) in high-growth companies 

 

Assumptions linear regression: cfr. supra.  

 

 Correlations 

 

 
 

 Assumption linear regression: constant variance 

 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern . This indicates that a linear regression can be performed.  

 

 
 

 Assumption linear regression: linearity 

Linearity is tested with scatter dot diagrams and the test for linearity. Based on the ANOVA 

output table, the p-value of deviation from linearity is always larger than 5%, so there is no 

deviation from linearity between the independent variables (environmental uncertainty and 

company age) and the dependent variable (strategic planning). The relationship between age and 
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interactive budgeting does not seem linear on the graph, but as there is no evidence that it 

deviates from linearity, I decide to keep age in the equation for the completeness.  

 

  

 

 
 Assumption: normality 
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Appendix 29: Hypothesis 19 - Environmental uncertainty (IV) and interactive budgeting 

(DV) in non-high-growth companies 

 

 Correlations 

 
 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern . This indicates that a linear regression can be performed. 

 

 Assumption: linearity  
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 Assumption: normality 

The P-P plot shows that the points generally follow the diagonal line with no strong deviations.  

 
 

 

 

 

 

 

 



  

52 

 

Appendix 30: Hypothesis 20 - Environmental uncertainty (IV) and interactive performance 

measurement (DV) in high-growth companies 

 

 Correlations 

 
 

 Assumption linear regression: constant variance 

 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals do not scatter perfectly random around the 

horizontal line of zero. There is a small dispersion of the variables to the rigth.  A weighted least 

squares regression is performed.  
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 Assumption: linearity 

 

 
 

 

 Assumption: normality 

  
 

Appendix 31: Hypothesis 21 - Environmental uncertainty (IV) and interactive performance 

measurement (DV) in non-high-growth companies 

 

 Correlations 
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 Assumption linear regression: constant variance 

 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals do not scatter randomly around the 

horizontal line of zero. There is dispersion of the variables to the rigth.  A weighted least squares 

regression is performed.  

 

 Assumption: normality 
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Appendix 32: Hypothesis 22 - Performance (IV) and strategic planning (DV) in high-

growth companies 

 

 Correlations 

 
 

 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals do not scatter randomly around the 

horizontal line of zero. The standard deviation is not constant across all levels of the predictors 

(i.e. size). Ordinary least squares regression cannot be performed as the standard errors will be 

biased. Therefore, weighted least squares regression is performed. To perform this regression  

homoscedasticity is not required.    
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 Assumption: normality 

 

According to the ‘Normal P-P Plot’ and the histogram of the residuals the assumptions of 

normality are violated. However, the number of observations is not too small (>20), so the 

linear regression statistic will not be much affected even if the population distributions are 

skewed. Linear regression is fairly robust for validity against non-normality. Moreover, non-

normality is not an exception when working with Likert scales. However, the results of the 

analysis may be incorrect or misleading for a given non-normal distribution. 

 

 Kruskal Wallis test 
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Appendix 33: Hypothesis 23 - Performance (IV) and strategic planning (DV) in non-high-

growth companies 

 

 Correlations 

 

 
 

 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals do not scatter completely random around 

the horizontal line of zero. Therefore, I decide to perform a WLS regression because this does 

not require homoscedasticity.   
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 Assumption: normality 
 

 
 

 

 Kruskal Wallis test 

 

 
Appendix 34: Hypothesis 24 - Performance (IV) and financial planning (DV) in high-

growth companies 

 Assumption linear regression: constant variance 

 

Violated: weighted least squares regression.  
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 Assumption: normality 

 
 

 

 

 Kruskal Wallis test 

 

 
 

Appendix 35: Hypothesis 25 - Performance (IV) and financial planning (DV) in non-high-

growth companies 

 

 Assumption linear regression: constant variance 

 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals do not scatter randomly around the 

horizontal line of zero, so a WLS regression is performed.   
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 Assumption: normality 

 
 

 

 Kruskal Wallis 
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Appendix 36: Hypothesis 26 - Performance (IV) and BSC (DV) in high-growth companies 

Multiple binomial regression 
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Appendix 37: Hypothesis 27 - Performance (IV) and BSC (DV) in non-high-growth 

companies 
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Appendix 38: Hypothesis 28 and 29 - MCSs (IV) and Performance (DV) - Descriptive 

statistics 

 Descriptive statistics - High-growth companies 

 

There are two missing values for interactive budgeting because respondent only had the 

possibility to answer on this question when they used ‘normal’ budgeting. There are three 

missing values for BSCUsage because the respondents did not know if they use performance 

measurement systems, so it was not possible to determine whether the BSC was used. Interactive 

performance has three missing values because the questions was not given to companies if they  

answered that they do not use a combination of financial and nonfinancial performance 

measures. There are no other missing values.  

 Bivariate correlations - High-growth companies 

There is a significant positive correlation between performance and interactive budgeting (p = 

.010/2 = .005) and between performance and interactive performance measurement (p = .013/2 = 

.007). Moreover, there is a negative correlation between performance and company age (p = 

.075/2 = .038). There are some significant correlations between the independent variables, so we 

need to be careful for multicollinearity. 
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 Descriptive statistics - non-high growth companies 

 

 
 
There are three missing values for interactive budgeting because respondent only had the 

possibility to answer on this question when they used ‘normal’ budgeting. There are three 

missing values for BSCUsage because the respondents did not know if they use performance 

measurement systems, so it was not possible to determine whether the BSC was used. Interactive 

performance has five missing values because the questions was not given to companies if they  

answered that they do not use a combination of financial and nonfinancial performance 

measures. There are no other missing values.  
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 Bivariate correlations - Non-high-growth companies 

 

There is a significant positive correlation between performance and financial planning (p = 

.036/2 = .018) and between performance and the BSC (p = .096/2 = .048). Between performance 

and the control variable financial position there is also a significant positive correlation (p = 

.002/2 = .001). There are some significant correlations between the independent variables, so 

multicollinearity needs to be tested before regression can be performed.  
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Appendix 39: Hypothesis 28a - Strategic planning (IV) and Performance (DV) in high-

growth companies 

 

 Assumption linear regression: constant variance 

 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern . This indicates that a linear regression can be performed.  

 

 Assumption: multicollinearity 

The tolerance is never below .50. So there is no cause for concern. A VIF greater than 2 is in 

general considered as an evidence for multicollinearity (De Pelsmacker&Van Kenhove, 2014). 

You can see that this is not the case (VIFs are a bit more than 1). 

 

 
 

 

 Assumption: linearity  

Linearity is evaluated with scatter dot diagrams and the test for linearity. Based on the ANOVA 

output table, the p-value of deviation from linearity is always larger than 5%, so there is no 

reason to reject the linear relationship between the independent variables and the dependent 

variable (strategic planning).  
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 Assumption: normality 

 

According to the ‘Normal P-P Plot’ and the histogram of the residuals the assumption of 

normality is violated a bit. However, the number of observations is not too small (>20), so the 

linear regression statistic will not be much affected even if the population distributions are 

skewed. Linear regression is fairly robust for validity against non-normality. Moreover, non-
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normality is not an exception when working with Likert scales. However, the results of the 

analysis may be incorrect or misleading for a given non-normal distribution. 

 

 
 

 

Appendix 40: Hypothesis 29a - Strategic planning (IV) and Performance (DV) in non-high-

growth companies 

 

 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern . This indicates that a linear regression can be performed.  

 

 Assumption: multicollinearity
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 Assumption: linearity 

The test for linearity indicates that there is a linear relationship between performance and 

financial position (p-value Linearity < .05). The test for deviation from linearity is also 

significant (p = .045), which demonstrates that there is a nonlinear relationship along 

with the linear part. Possibly, the performance tends to go up if the financial position is 

better, but the rate is not same across financial position results.  

 

   
 Assumption: normality 
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 Significance of the Difference between Two Slopes 

Sample size high-growth companies: 78 

Sample size non-high-growth companies: 87 

Slope 1: 0,216 

Slope 2: 0,015 

Standard error line 1: 0,087 

Standard error line 2: 0,098 

t-Value = 1,53 

df = 161 

Prob = 0.13 

 

Appendix 41: Hypothesis 28b - Financial planning (IV) and Performance (DV) in high-

growth companies 

 

 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern . This indicates that a linear regression can be performed.  
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 Assumption: linearity  

 

See appendix 39 for the linearity tests of the other variables.  

  

 
 

 Assumption: normality 

 
 

 

Appendix 42: Hypothesis 29b - Financial planning (IV) and Performance (DV) in non-high-

growth companies 

 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern . This indicates that a linear regression can be performed. 
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 Assumption: normality 

  

 

Appendix 43: Hypothesis 28c - Interactive budgeting (IV) and Performance (DV) in high-

growth companies 

 

 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern . This indicates that a linear regression can be performed. 

 

 Assumption: linearity  
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 Assumption: normality 

 

Appendix 44: Hypothesis 29c - Interactive budgeting (IV) and Performance (DV) in non-

high-growth companies 

 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern . This indicates that a linear regression can be performed. 

 

 Assumption: linearity  
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 Assumption: normality 

 

 Appendix 45: Hypothesis 28d - BSC (IV) and Performance (DV) in high-growth companies 

 

 

Appendix 46: Hypothesis 29d - BSC (IV) and Performance (DV) in non-high-growth 

companies 
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Appendix 47: Hypothesis 28e - Interactive BSC (IV) and Performance (DV) in high-growth 

companies 

 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern. This indicates that a linear regression can be performed. 

 

 Assumption: linearity  

 

 Assumption: normality 
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Appendix 48: Hypothesis 29e - Interactive BSC (IV) and Performance (DV) in non-high-

growth companies 

 Assumption linear regression: constant variance 

Standardized residuals (ZRESID, Y-axis) are plotted as a function of standardized predicted 

values (ZPRED, X-axis). The standardized residuals scatter randomly around the horizontal line 

of zero. I do not see a specific pattern. This indicates that a linear regression can be performed. 

 

 Assumption: linearity  

 

 Assumption: normality 
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Appendix 49: Overview results 

 
RQ1 H1 Significant 

  H1a Not significant 

  H1b Not significant 

  H1c Not significant 

  H1d Not significant 

  H1e Significant 

 H2 Significant 

  H2a Significant 

  H2b Not significant 

  H2c Significant 

 H3 Not significant 

  H3a Not significant 

  H3b Not significant 

  H3c Not significant 

 H4 Significant 

 H5 Significant 

  H5a Not significant 

  H5b Significant 

  H5c Significant 

RQ2 H6 Not significant 

 H7 Not significant 

 H8 Not significant 

 H9 Not significant 

RQ3 H10 Significant 

 H11 Significant 

 H12 Significant 

 H13 Significant 

 H14 Significant 

 H15 Not significant 

 H16 Significant 

 H17 Not significant 

 H18 Significant 

 H19 Not Significant 

 H20 Significant 

 H21 Not significant 

 H22 Not significant 

 H23 Not significant 

 H24 Not significant 

 H25 Not significant 

 H26 Not significant 

 H27 Not significant 

RQ4 H28a  Significant  

 H28b  Significant 

 H28c  Significant 

 H28d Not significant 

 H28e  Significant 

 H29a  Not significant 

 H29b  Not significant 

 H29c  Not significant 

 H29d  Significant 

 H29e  Significant 
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