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Executive Summary 

In this paper, we investigate how companies share their budgets and financial 

information.  We primarily look to see how they interact with management control systems.  To 

do so we first looked at prior research on Management Accounting, corporate information 

sharing, corporate paper usage, the human aspect and how it relates information technology, as 

well as some of the available options for management control system technologies.  

Background 

We found that management accounting has evolved over the past 150 years.  As business 

grew from the sole entrepreneur to massive international companies, management accounting 

became more complex and at the same time more necessary for operational strategy.  Over time 

the technology used for management accounting also evolved.  Then with the advent of 

computers, and then the internet, this evolution rapidly grew.  This had differing effects on paper 

usage and security for the firms that used management accounting to allocate resources 

effectively. 

Companies use a lot of paper on a regular basis; in this paper we explore the possibility 

of Management Control Systems helping to reduce the amount of paper that a firm uses. Our 

background research showed that though Management Control Systems (MCS) can help reduce 

the amount of printing since budgets and other documents can be viewed on the computer, these 

systems can sometimes increase the amount of paper that a firm uses due to how much it 

facilitates printing for employees. When reducing paper usage, companies not only minimizes 

the cost of paper, ink, and toner, they also minimize the security risks associated with storing 

financial information on paper.  

When choosing any software, we found that it is valuable to assess employees' resistance 

to change and see how well it will integrate. Doing so will determine the MCS option that the 

firm chooses. We discuss Extensible Business Reporting Language (XBRL), Enterprise 

Resource Planning (ERP), SAP ERP, Intranet, Electronic Data Interchange (EDI), and off the 

shelf accounting software as options for Management Control Systems. There were some factors 

that make some of these software packages more adaptable to different firms. 
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From this background research, we constructed the following questions:  

1. Does having an electronic budget information sharing system influence paper use?  

2. Does the length of the budget have an effect on the amount of times employees print?  

3. How well does the presence of a paper conservation policy cause a firm to print less?  

4. How does employee position affect involvement with the budget and how does it affect 

satisfaction with the electronic budget information sharing system?  

5. How does financial information security impact employee satisfaction with the budgeting 

system?  

After conducting our research, we developed the following exploratory questions: 

1. Are people generally confident that their companyôs financial information is secure?  

2. How does the industry effect employees perspective towards security and the companyôs 

attitude towards paper consumption in regards to financial information? 

This report details interesting results in answer to all of these questions. 

Research Methodology 

To answer these questions, we used interviews and a survey to gain more information 

about our topic.  The survey was distributed to 460 individuals through online survey software 

named Qualtrics.  We selected four companies based on size and industry to interview.  We 

choose different types of companies so that we could compare and contrast the information we 

obtained from the interviews.  Our quantitative data analysis was largely based on statistical 

analysis such as t-tests, regression, descriptive data, and ANOVA.  For our qualitative analysis, 

we examined the transcribed interviews, applying different methods to interpret the data.  Some 

of these methods included content analysis and hermeneutical analysis.   

Results & Conclusion 

Particularly interesting results from our survey and interviews include the following: 

1. Many people were dissatisfied with their Management Control System.  

2. Most companies have a computerized budgeting system.  

3. Few employees felt strongly that their company had a paper conservation policy in place. 

4. Cost seemed to be a big detractor from the appeal of implementing a Management 

Control system. 
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In our conclusion, we suggest ideas for future researchers; most notably we suggest more 

research on how a MCS can affect a firm's profitability. 

 

Introduction  

Information sharing is prevalent in business operations.  Information is shared both 

internally and externally on a day-to-day basis.  This project focuses on the sharing of financial 

information internally, more specifically the budget. The budget is used to plan the proper 

allocation of resources.  It is a measure of not only how firms perform, but how they 

communicate goals within the firm.  Budgets also motivate and monitor achievements in one 

course of action.  Sharing the budget is a necessary tool to facilitate intercommunication 

regarding managing expenses between different levels of a firm. 

 There are a variety of ways the budget can be shared.  Traditionally, copies of the budget 

were printed out and hand delivered to departments within the company.  With the advancement 

of technology, the budget can now be sent to hundreds of personnel with the click of a button. 

Management control systems allow firms to share information between accounting, the firm as a 

whole, individual departments, and employees.  Although management accounting systems are 

being adopted at an increasing rate, there are factors such as ease-of-use, security, and paper 

usage which may influence if a management control system is satisfactory for different 

companies. 

With research tools such as interviews and surveys our team is going to answer the 

following five research questions.  First, we investigate whether having an electronic budget 

information sharing system influence paper use.  Second, we examine whether the length of the 

budget has an effect on the amount of times employees print.  Our third research question asks 

how well the presence of a paper conservation policy causes a firm to print less.  Fourth, we turn 

to how employee position affects involvement with the budget and satisfaction with the 

electronic budget information sharing system.   Finally, we study how this information security 

impacts employee satisfaction with the budgeting system.  We further conduct an exploratory 

analysis of whether the industry affects employees perspective towards security and the 

companyôs attitude towards paper consumption in regards to financial information. We will 
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answer these questions with the following chapters.  Chapters 1 and 2 are the background and 

literature review which define prior research that has been done on the topic and provides a 

foundation for our research questions.  Chapter 3 is the methodology which describes techniques 

we used to collect our data and the instruments we used for data analysis.  Chapters 4 and 5 are 

the results which describe in detail how we analyzed our data.  The final section, Chapter 6 

contains our discussion and conclusions. 

1.0 Background Chapter 

The purpose of this project is to gather pertinent information to make recommendations 

to businesses related to the integration of software used to share managerial accounting 

information.  We will start with some background research on the three key intertwined topics: 

management accounting, information sharing, and minimal paper usage. 

1.1 Management Accounting 

 The first topic, management accounting, can be defined as ñthe means by which senior 

executives communicate to subordinate and decentralized managers the goals and objectives of 

the organization. In the reverse direction, the management accounting system is the channel by 

which information about the firm's product performance and production efficiencies get reported 

to upper levels of managementò(Johnson & Kaplan, 1987).  This is the way that companies can 

communicate expectations and why the production did or did not meet expectations. 

Management accounting provides the data that helps leaders make important decisions about 

increasing the profits for the next reporting term, allocating resources and planning.  To retain 

their competitive edge, it is imperative that businesses across the board capitalize on the skills 

offered by their management accountants (In Business, 2008).  Management accounting has 

continued to develop and accommodate for increased needs in the business industry throughout 

the years.   

 In the 1800s, there was no need for management accounting. It was the sole entrepreneur 

selling goods for more than it cost him.  He just needed to keep track of money he was giving out 

from purchasing and balance it with the money coming in from sales (Edwards & Newell, 1990).  

After the Industrial Revolution, there was a need for ñmanaged hierarchical organizationsò in 

order to manage resources.  Around the 1850s, the railroad and telegraph infrastructure created 
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even more of a need for advanced management accounting to accommodate for an increase in 

distribution activities (Hoskin & Macve, 2000).  In the 1900s, several companies were vertically 

integrated. This allowed for large growth for companies like General Electric.  These companies 

were now performing multiple operations that were typically done by individual companies all 

under one company.  This created the need for more complex management accounting systems. 

In the 1920ôs General Motors was doing poorly because it was being mismanaged.  Once new 

management was implemented, GM began practicing ñcentralized control with decentralized 

responsibilityò and formed a multidivisional structure (Johnson & Kaplan, 1987).  This took 

some innovative management accounting. 

Management accounting soon answered the demand for enhanced control for 

multidivisional structures with new technologies.  Digital computers were the first step in this 

direction in the 1960s.  At this time, cost systems became automated and integrated into 

management accounting systems.  During the 1970s companies began to implement software 

packages that were tailored individually for companiesô needs.  Throughout the 1990s, 

companies slowly substituted their outdated systems with Management Control Systems (MCS).  

MCS can be defined as ñformal, information-based routines and procedures managers use to 

maintain or alter patterns in organization activitiesò (Simmons, 1995).  These systems are used 

by businesses, more specifically management to support and influence strategic processes within 

the organization (Langfield-Smith, 1997).  Currently, there are developing technologies in 

electronic communication used to operate the management control system.  The pace and 

development of these technologies in the last decade has increased drastically (Grandlund & 

Mouritsen, 2003).  These new technologies make it possible to explain the accounting operations 

and make information readily accessible to managers when necessary.   

1.2 Information Sharing 

Information sharing is the reason why MCS are significant to management accounting.  

MCS are necessary to allow a channel of information to exist amongst the accounting 

department, management and employees.  The interchange of information whether subtle or 

concrete, forms the basis of all organizational activity (Barret & Konsynski, 1992).  All firms 

need to have the necessary tools to be able to adapt to organizational change (Kloot, 1997).  

MCS are designed to ensure that the organization adapts to changes in its environment.  The 
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following section will further discuss how management accounting and paper play a role in 

information sharing. 

 

According to Ferrante (2006) a large amount of accounting information is shared within a 

firm.  Some examples are the budget, expense reports, income statement, balance sheet, and 

statement of cash flows.  The budget is predominantly the most shared piece of accounting 

information because this managerial financial information increases workersô trust in 

management (Ferrante, 2006).  According to Parker and Kyj (2006), budget participation will 

increase an employeeôs information sharing with his or her superiors (also known as vertical 

information sharing) and will also increase organizational commitment.  Their research also 

shows that upward information sharing has a positive relation with job performance (a relation 

they found to be statistically significant), which includes enabling the superior to make better 

strategies for the subordinate and ensuring that the subordinate receives adequate budgetary 

support (Parker & Kyj, 2006).  The budget provides a motivating factor for the employee to out-

perform his or her personal goals, along with the goals of the company.     

There are many methods that firms use to prepare and share their budget.  In some 

companies, all budgets are presented by the budgeting executive, who supplies supplementary 

information and gives recommendations.  In other companies, a budget committee, rather than 

the chief executive, reviews the budgets (Roberts, 1979).   

The budget is an important accounting tool used to measure and improve performance in 

a business.  A commonly shared budget, the operating budget presents a plan for the coming year 

and provides information and updates throughout the year regarding the progress towards these 

goals (Lebas, 1995).  Other budgets which are shared often include the capital budget, project 

budget and cash flow budget.  In order to increase the likelihood of these desired results, it is 

important that managers have a clear understanding of the goals and restraints explained in the 

budget.  An efficient MCS is an effective solution to ensure a clear line of communication 

between accounting and management.  MCSô are not only helpful to organizations due to their 

role in information sharing but they can also assist in decreasing paper use in management 

accounting. 



12 
 

1.3 Paper Use and Security 

 According to a 1997 US Survey ñAbout 94% of all business information is still recorded 

on paper, with an estimated 2.4 billion new sheets placed in paper file folders each dayò (Stork & 

Ziming, 2000).  Most firms donôt consider their paper waste significant.  But realistically the 

significance of even a small firmôs paper waste impacts the environment more than one would 

think, especially when looking past the individual scale.  Management accounting technologies 

reducing paper would be a large step in the right direction for cutting down on paper waste 

(Jasch, 2003).  The less paper these firms use, the less harm is done to the environment.  In 2007, 

ñU.S. companies printed 1.5 trillion pages, according to research firm IDC.  That's a 95,000-

mile-high stack of paper, or the equivalent of 15 million to 20 million treesò (Hesseldahl, 2008).  

Even if one uses recycled paper, the cost of paper and ink is very high in comparison to sharing 

that same document electronically.  The article No More Metal File Cabinets (2004) reported 

that the estimated yearly cost of an accounting firmôs use of paper is $29,640.  The estimated 

yearly cost of storage, labor, and toner is $3,769.  From these numbers we cannot specifically 

identify how much paper is used by management accounting.  Yet, we can assume that similar 

results exist for management accounting separately.  These figures suggest that companies with 

minimal paper usage not only save the environment, but can significantly save money and time.  

Also, using paper means that confidential information must be physically hidden or shredded 

when not in use.   

With an abundance of paper in the workplace it is very simple for a malicious person to 

gain access to a hard copy.  "Large organizations lose one document every twelve seconds" 

(Sherbon, 2004).  In a MCS, it is very important that any information entered into the system 

remains secure.  File cabinets and safes exist to secure paper data but an even more efficient way 

to secure data is to store it electronically (Salmi & Vahtera, 1994).  Electronic information is 

allowed to be protected by passwords and be closely monitored.  Technologies like Secure File 

Transfer Protocol (FTP), Firewalls and Secure Socket Layer (SSL) exist to allow for protecting 

electronic data.  These options show that shifting away from paper usage is not only 

environmentally friendly, but also helps to protect data.  This concludes our background 

research, in the next section we review more sources, which will help us form our research 

questions. 
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2.0 Literature  Review Chapter 

2.1 Advantages and Disadvantages of a MCS 

Employing a MCS enables reduction of costs, saving the environment, and creating a 

competitive edge in the business world (Massie, 2008).  Although minimizing costs and 

improving efficiency are high priorities for companies, putting into action a MCS can also create 

problems for a company.  The following section is going to discuss possible advantages and 

disadvantages in which MCSô can play a role in.  This includes saving money, protecting the 

environment, and organizing information. 

2.1.1 Financial Costs 

An automated solution creates a severe decrease in document processing and storage 

(Massie, 2006).  10,000 pages of paper (the equivalent of a full four-drawer file cabinet) can be 

stored on one compact disc.  In addition, hard copy information can easily be misplaced 

(Chudnow, 2001).  On average an executive spends three hours a week hunting for lost 

documents (Sherbon, 2004).  As stated in section 1.3 accounting firms spend on average $29,640 

on paper, and $3,769 on toner, storage and labor.  In contrast, as much as reducing paper cuts 

costs, it can create them too.  The costs mainly come from putting into operation a MCS.  Some 

of the major expenses would be purchasing the system, a proper document scanner and 

installation of the MCS (Yusof & Sidhu, 2001).  Also there are ongoing costs for maintenance 

and employing professionals to supervise the system.  In addition to all these costs, there may be 

costs associated with destroying the hard copy documents.  Not only are there financial costs but 

also potential environmental costs caused by a MCS. 

2.1.2 Environmental costs 

Though a MCS can lead to a reduction in paper usage (see section 1.3), it can also have 

adverse effects depending on how it is utilized.  The introduction of e-mail into an organization 

caused, on average, a 40% increase in paper consumption (York, 2006).  This statistic suggests a 

correlation between the increase in electronic data storage and an increase in paper use.  We 
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believe this may occur due to how easy an electronic data storage system makes it to print. In 

addition, studies show that more paper is consumed in developed countries.  Countries such as 

the United States have more technological options for going paperless than underdeveloped 

countries, yet we use much more paper.  While a MCS can sometimes increase or decrease the 

amount of paper usage, it typically improves the organization of a firmôs information.   

2.1.3 Information Organization 

 Approximately 80 percent of the information in a firm is unstructured and scattered 

(Massie, 2008).  A solution that improves the organization of information within the company 

will also improve the operations and efficiency.  This is particularly significant in management 

accounting due to the need for effective internal operations to enable information sharing 

(Johnson, Kaplan, 1987).  Management accounting and even more specifically, budgets, are best 

utilized when the documents are easily filed, retrieved and shared.  A proficient effective MCS 

can give management the tools to create a competitive edge.  Alternatively this same structure 

can cause turmoil in the office.  One of the greatest fears of accountants is losing control of their 

documents (Mongeon, 2008).  Without careful consideration of how documents should be filed, 

stored and categorized, it can be hard for employees to remain in control of their information. 

2.2 Technology for Information Sharing 

An organizationôs management accounting system must provide timely and accurate 

information to facilitate efforts to control costs, to measure and improve productivity, and to 

devise improved production processes (Johnson & Kaplan, 1987).  Accounting technology is not 

only applicable to financial data; it is a fundamental change in how one works in a firm and as a 

professional (Keenan, 2008).  From an article in Financial Management, Glynn Lowth talks 

about how the use of Business Intelligence (BI, also referred to as decision support technology) 

ñin industries that accumulate a lot of customer data - banking and aviation, for instance - helps 

to gain a competitive edgeò (2008, p.1).  As this technology grows and is developed further, it is 

also becoming more cost-effective for a wider range of sectors and for smaller companies as well 

(Lowth, 2008).  Not only can technology help a firmôs operations, but it can also facilitate the 

management accountantôs role in sharing information.  If technology can provide information 

more efficiently, then management accountants would be free to provide decision support 

(Lowth, 2008).  Before a technology can be adopted there are a variety of factors to consider, 
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including human adaptation and firm culture, that can influence employeeôs willingness to accept 

any changes in their work environment. 

 Innovative technology is an excellent way for a firm to gain a competitive edge on other 

companies (Lowth, 2008).  However, without an employee base that is familiar with this 

technology and willing to actually use it, it is less effective.  A firmôs greatest assets are the 

talents and collective knowledge of its people (Keenan, 2008).  Human factors, characteristics 

that decide how an employee will react to certain situations, play a large role in information 

sharing 

In 1994, two professors from Carnegie Mellon and one from Boston University 

conducted a series of experiments in order to report an investigation of attitudes about 

information sharing in a technical context (Constant et al., 1994).  These experiments showed 

that support for the idea of sharing information decreased as people showed a greater interest in 

themselves.  However, feelings people have about the work they do within and for their company 

can affect and in most cases promote attitudes favoring sharing.  Believing information sharing is 

ñnormalò or necessary will promote the actual communication of information.  An organization 

may put in place rules or ñnormsò that employees must follow in order to work for the company.  

These norms can indirectly promote information sharing by making employees believe it is what 

they are supposed to do.  The exchange of information products can be considered a public 

goods problem (Constant, 1994).  People who normally share information products may be less 

likely to help others because they feel overwhelmed by the amount of requests they receive.  A 

solution to this is the development of a culture of good citizenship (Constant, 1994) where 

workers share information not because they are required to do so but because there is something 

in it for them.  The best way to promote the sharing of expertise related information is for 

companies to create occasions where conversation is normal and frequent and the exchange of 

knowledge occurs regularly.  These occasions help build good employee-to-employee 

relationships and trust.  Inter-organizational meetings and electronic network sharing are 

excellent ways to increase these opportunities (Velez, Sanchez & Alvarez-Dardet, 2008).  Trust 

plays a large role in information sharing, and when it comes to inter-organizational relationships, 

a new MCS can build that trust (Li, Valacich & Hess, 2004).  On the other hand, resistance to 

change is a characteristic that can reduce trust. 
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Research undertaken by Maurer (1996) indicated that one-half to two-thirds of all major 

corporate change efforts fail, and resistance is the ñlittle-recognized but critically important 

contributorò to that failure.  This is particularly true during the implementation of MCS due to 

the technology involved.  Without proper employee training using an information sharing system 

can be troublesome (Sumner, 1999).  It can also cause concern in the work environment that 

older individuals may be replaced by more technically inclined applicants that are familiar with 

the software and donôt require training.  Although resistance can be considered a negative 

attitude in the work place, it is managementôs responsibility to listen to the employees needs 

before the final decision to implement any software.  ñResistance plays a crucial role in 

influencing the organization toward greater stability.  While pressure from external and internal 

environments continues to encourage change, resistance is a factor that can balance these 

demands against the need for constancy and stabilityò (Sohal, 1998). 

Generally, technological progress proceeds at a slow and measured pace, with only 

incremental improvements seen in existing products and technologies in the economy 

(Hornstein, 1991).  At times though, there can be a revolution in technology and this can cause a 

drastic change in the use of existing technologies.  If a company wants to improve their 

operations, the use of technology in the accounting world is essential.  Information technology is 

still seen as a powerful force enabling radical new designs for organizations (Robey & Boudreau, 

1999).  And as powerful as it may be, it will take some time for employees to adjust to the new 

technology, just as it will take time for new technologies to make their way into the accounting 

world. 

Overall the application of technology in accounting systems, whether it is new, used or 

old, can help a firm in its processes.  Firm culture is a relevant factor that helps determine the 

amount of information sharing within a firm.  The human factor can be overcome through careful 

and patient implementation of a management system that allows for this change to occur 

deliberately and at a pace that employees are willing to accept.  This can have an impact on 

which technology is chosen, next, we talk discuss some of these options. 

2.3 Management Control System Technologies 

In this section, we refer to the technology used to facilitate this task.  Included are off the 

shelf accounting software, Extensible Business Reporting Language (XBRL), Enterprise 

Resource Planning (ERP), SAP ERP, Intranet, and Electronic Data Interchange (EDI). 
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2.3.1 Off The Shelf Software  

Accounting and financial activities account for a large portion of IT usage by small 

businesses (Riemenschneider, 1998).  There are multiple types of off the shelf software that 

firms are able to purchase.  Some examples of this software are: Doc Easy, Business Works, 

Peach Tree, and Quickbooks.  This software can come with many advantages such as ease of 

use.  Since these are all generic and are not individually tailored to each separate company that 

uses it, implementation does not take a lot of time or money.  Most software packages such as 

these are offered at a reasonable price to businesses.  Also they are not overloaded with 

unnecessary tools that distract and further confuse users (Buchalter, 2007).  Software developers 

are available and glad to provide support to businesses.  They also are constantly upgrading and 

improving features on their software (Haas, 1995).  According to Intuit, a growing number of 

small and medium size enterprises are removing traditional ERP packages in favor of Intuit's 

QuickBooks Enterprise Solutions (Thomas, 2007).  Although this software is user friendly, one 

of the drawbacks is it cannot be tailored individually to each company.  Also, off the shelf 

software requires more input by the user where as more complex MCS are more automated.  

Another disadvantage of off the shelf software is that some, such as Peach Tree do not allow you 

to collect information from a closed fiscal year (Ashpole, 2004). 

2.3.2 Extensible Business Reporting Language 

XBRL is a specialized form of extensible markup language (XML) and is becoming more 

familiar to creators and users of electronic financial statements.  Although it is a very useful 

application, few people have actual hands on experience with it.  Garbellotto (2008) states that 

adding XBRL technology will help executives and their companies become familiar to the 

technology at a small price.    In XBRL, not only is the information displayed easily, but it also 

can be manipulated by using any hardware or software package that is XBRL-enabled, a feature 

that exists on over 20 current software packages (Pinsker, 2003).  The XBRL Global Ledger 

(GL) taxonomy framework is technology used for internal reporting and sharing.  ñIt can be used 

to standardize anything from entries, transactions, and documents up to sub-ledgers, ledgers, trial 

balance, and the links between all these and multiple types of end reports, both internal and 

externalò (Garbellotto, 2008).   

Processes in management accounting can be facilitated through XBRL because of its 

automation.  Also, XBRL may reduce the costs incurred to a firm because of its management 
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accounting responsibilities.  Large businesses are likely to incur higher implementation costs as 

they add XBRL capabilities to their existing information systems to enable them to comply with 

regulations that require them to report in XBRL format.  But, in the long run, XBRL will 

facilitate the operations of business intermediaries, and will reduce the costs (Weber, 2003).  

XBRL has the potential to revolutionize how we analyze and view financial data, as well as 

serve as an efficient way of reporting the data as management accounting becomes increasingly 

automated.  In the next section, we discuss Enterprise Resource Planning Systems. 

2.3.3 Enterprise Resource Planning  

ERP systems are software packages that facilitate business processes including finance 

and production, human resources, among others (Esteves & Pastor, 2001).  ERPs are a type of 

MCS with multiple facets.  One of the capabilities is to help management accountants make 

decisions with regards to allocating resources.  A study by the Controllerôs Report showed that 

ñBest-in-Class Companies Lower Administrative Costs by 15 Percent With ERPò. The 

investment in and ERP system shortened basic administrative tasks and lowered investments in 

inventory and even improved customer service (Controllerôs Report 2008).  There are a 

multitude of reasons why companies remain resistant to changing over to completely ERP.  One 

of these reasons is security vulnerabilities. This includes the possibility of physical damage to the 

system, and people adding bad data to the system which may ruin the data integrity (Gullkvist, 

2002).   Another drawback of using ERP is installing and implementing it.  ERP software can be 

very expensive (in the millions of dollars) to install.  This can be a restriction to small businesses 

as they may not see ERP as a worthwhile investment and decide to forego this option altogether 

(Scapens, 2003).  Another problem with ERP is the expense associated with implementing it.  

Some firms would have to support ñoccasional usersò ï managers who use the system once or 

twice a year.  This would mean that the manager would become unfamiliar with the software in 

between uses and a one-time-training may not suffice, therefore requiring the manager to be 

retrained to operate the software correctly (Scapens, 2003).  Also, ERP systems do not 

consistently provide the exact needs for the business.  This reflects problems of not having 

enough capabilities, or being too expensive with useless capabilities.  Some businesses find good 

workarounds to this option however, by making best-of-breed systems. These are customized 

systems that allow for a company to integrate two or more different software packages.    
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SAP is a German software company which produces a complex kind of ERP software.  

One of its capabilities is that it allows for globalization of firms that do business internationally.  

Scapens (2003) discussed a company running into trouble while implementing SAP ERP.  One 

of the issues included people resisting change from the old system they were using.  During the 

transfer, some of the data was corrupted, while other information went missing or, got put in the 

wrong area.  An interesting reason people were hesitant to adopt SAP ERP included the idea that 

some people may lose their jobs due to the implementation of this new software making their 

jobs obsolete.  Because of the sophistication of the software, it also was not easy for current 

employees to operate.  These customized systems can also have the obstacle of being too 

expensive (Scapens, 2003). Intranets are a less expensive tool that some companies use as a 

MCS solution. 

2.3.4 Intranet  

Intranets may simply be defined as the use of internet technologies for private use. 

Typical tools used for access to the World Wide Web, like web browsers, may be used, but the 

difference is that they are restricted for use by the prescribed users only. They are preferred over 

other organizational tools because of their relatively low cost. Due to the influx of open source 

software available, the software necessary to implement them can be free or inexpensive 

(Dasgupta, 2001).  

The security issues that arise with intranet include attackers from external sources. There 

are documented ways to combat this threat. Firewalls are tools that can be used to keep malicious 

content out of the system. They are put in between the intranet and the internet to keep out 

attackers. Data encryption methods are used to keep private data secure (Dasgupta, 2001).  There 

is also software that scans for existing malicious software, and others that detect intrusion before 

it becomes a problem (Oppliger, 2002).  However, all of this could be circumvented if users 

forget to protect their client PCôs.  The attackers could gain access to the system since the PC is 

equipped to go past all of the external safeguards. This problem can be avoided by password 

protecting the PCôs (Dasgupta, 2001).  In the next section, we discuss a MCS technology with a 

more specific functionality. 
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2.3.5 Electronic Data Interchange 

According to the Minnesota Department of Labor and Industry EDI Implementation 

Guide (Minnesota, 2008), EDI is a method of exchanging data electronically.  It facilitates the 

transfer of documents from one computer system to another.  It makes transactions easier by 

automating the processes.  The internet has made EDI even more convenient by making the 

exchange more cost-effective.  Some advantages of EDI include improved accuracy, reporting 

performance, time and cost savings, and the enhanced flexibility. 

HKM, a motion picture and television commercial production company, used EDI to help 

it manage its transactions as it grew in revenues and expenses.  They had more commercials to 

make which increased the number of transactions, which in turn increased the amount of checks 

that they had to write monthly.  This made their current computer system for communicating 

with banks inadequate and inefficient.  They implemented an EDI that was focused on 

interchanging data between a bank and its clients.  A problem they ran into is that EDI didnôt 

comply with the standards for data that banks used, and this required customization on behalf of 

HKMôs EDI vendor, Datatech (Lyons, 1995).  The need for customization may be a financial 

issue for some businesses, though, as they may lack the necessary funds. 

2.3.6 Summary of Technologies  

Generally speaking, a big barrier for firms when it comes to making the decision to adopt 

technology includes the price of installation.  Even after they install it, the price for integration 

can be unbearable due to the cost for training employees to properly operate the software.  

For business, XBRL, ERP, SAP ERP, Intranet and EDI, and off the shelf software are 

among the options.  A similarity among all of these technologies is that they have security 

vulnerabilities that must be addressed.  All of these tools provide an electronic alternative to 

paper usage.  Other then the intranet, they are all apparently widely used by the accounting 

industry already.  They all require some degree of technical knowhow to set up and use, but the 

intranet is the least complex, since it is very similar to the internet in appearance and experience 

(Dasgupta, 2001).  The intranet is also the system with the lowest cost, as the implementation 

and utilization tools are widely available and the low complexity allow for employees to be 

trained using less company time.  XBRL is exclusively for accounting purposes.  ERP is flexible 

for any kind of resource planning, including for management accounting.  A step above that, EDI 

is flexible for any kind of data interchange.  The advantage of intranet is that it may be used for 



21 
 

any kind of information flow.  This allows for the company to adjust the intranet to its particular 

culture and use this intranet to provide facilitation for other types of organizational information 

sharing.  In regards to the flow of information, Scott (1998) praises the intranet for its pull rather 

than push style that allows for necessary data to be shared without an information overload.   

2.4 Background Summary 

 The demand for management accounting has increased over time.  This demand increase 

coupled with the rise of computer technology has allowed MCSs to become more prevalent in 

business operations.   These MCSs help firms share information both internally and externally.  

When implemented well a MCS is able to improve management accounting communication.     

 A clear channel of communication needs to exist not only between accounting and 

management, but also across the entire organization.  Electronic information sharing allows for 

information to be shared among multiple levels of the organization.  Information such as the 

budget is able to communicate the companyôs goals and measure the success in attaining them.  

When implementing a MCS some factors need to be considered:  cost, paper usage, and the 

organizationôs and employeesô resistance to change.  There are various types of MCS available 

for firmsô use; these include but are not limited to: XBRL, ERP, SAP ERP, Intranet, EDI, and off 

the shelf accounting software. 

2.5. Research Questions 

 Management and budget sharing operations can be affected by paper usage, employee 

satisfaction, and information security within the company.  With our collected survey data, one 

of the questions we plan to address is, does having an electronic budget information sharing 

system influence paper use? For this question we predicted that there was a relationship 

between average number of pages printed per day and the electronic budget system.  

When considering specific documents such as the budget, we can inquire whether or not 

the length of the budget has an effect on the amount of times employees print.  For this 

question we predicted that there was a positive relationship between the length of the budget and 

amount of times employees print.  Both these questions involve employee paper use without the 

company in mind.  



22 
 

 Our third research question asks how well the presence of a paper conservation policy 

causes a firm to print less.  We predict that if a company has a paper conservation policy, then 

the number of times employees print the various budgets will be lower than if the company does 

not have one.  Proposed this way, we can gain insight on whether or not a company promotes 

saving paper from employee opinions, rather than the company itself, which may acknowledge 

the presence of an environmental policy just to promote the organization.  Using employee 

opinions allows us to understand paper use from the ones who are actually involved in budget 

printing.   

Our next research question entails budget involvement and employee satisfaction.  

Certain questions in our survey group respondents into categories depending on their job titles, 

responsibilities, and length of employment.  We want to determine if these factors influence 

access to company budgets, involvement with specific budgets, and satisfaction with the 

budgeting system.  More broadly, how does employee position affect involvement with the 

budget and how does it affect satisfaction with the electronic budget information sharing 

system?  We predict that employee level, employee role, and length of employment affect the 

access to the budget, the involvement with the budget, and satisfaction with the electronic budget 

information system, with no prediction as to the direction of the relationships. 

The last factor, information security within the company, involves how the company 

protects its financial information and how assuring that protection is to the employees.  The form 

of security a company has is analyzed by the number of security measures used.  How does this 

information security impact employee satisfaction with the budgeting system?  Within that 

question, we can ask if there is a relationship between satisfaction and how confident the 

employee is that their companyôs financial information is secure?  We predict that the more 

security measures that a company has in place to protect its financial information, the more 

satisfied the employees would be with the budgeting system. 

In addition to these research questions, we have developed some exploratory questions from 

which we believe significant relationships can be determined.  The first exploratory question 

asks: Are people generally confident that their companyôs financial information is secure?  

We predict that because of todayôs technological advancement, people will be confident about 

their companyôs security.  The second question goes back to our original categorization of 
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breaking down responses into the type of industry their company is in.  Within these groups, we 

can measurethe differences in the number of times budgets are printed, the presence of a paper 

conservation policy, and type and confidence of information security measures.  How does the 

industry effect employees perspective towards security and the companyôs attitude towards 

paper consumption in regards to financial information?  Since we do not have any 

background research on this we do not have any predictions for this question. 

While conducting this research, we plan on discovering how firms interact with MCSs 

and the budget.  There are many different types of budgets shared; our goal is to develop an 

understanding about what factors influence the budget sharing process.  We are interested in 

learning what MCSs different companies utilize.  In addition to the ones we listed, we would like 

to learn more about other software firms use for management accounting.  We would also like to 

find how satisfied they are with their current software.  Another goal was to see if having an 

MCS helps a firm minimize paper usage.  We also expect to learn how important information 

security is in a corporate setting.  Furthermore, we are interested in understanding the reason 

behind choosing whether or not to implement a MCS. To achieve these learning goals, our next 

section will discuss the methods we used to gather information. 

3.0 Methodology Chapter 

3.1 Introduction 

In order to understand how different firms utilize management control systems, we have 

come up with the following objectives: 

¶ Objective 1:  Evaluating the relationship between how information, more specifically 

the budget, is shared and the integration of an MCS 

¶ Objective 2: Evaluating the overall satisfaction a firm has with their MCS  

¶ Objective 3: Evaluating the relationship between paper usage, security, and the 

integration of an MCS 

The following chapter will describe how we approached gathering the information we need in 

order to complete our objectives.   
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3.2 Types of Methods 

 The methodology is based on methods we determined would be effective in evaluating 

the process used within companies to share budgets.  In order to complete our objectives, we 

used two methods of data collection, conducting interviews and administering surveys.  The 

word survey is most often used to describe a method of gathering information from a number of 

individuals, a "sample," in order to learn something about the larger population from which the 

sample has been drawn (Ferber, 1991).  On the other hand, interviews are conversations with 

structure and purpose that are defined and controlled by the researcher (Kvale, 1996).  They 

allow people to convey to others a situation from their own perspective and in their own words.  

We decided on using both the survey and the interview questions to get a wider range of 

information.  Another reason we used survey and interview questions is the inaccuracy both can 

have.  When individuals answer interview questions face-to-face there can be a reluctance to 

answer questions honestly or to disclose information.  So surveys are a good alternative for 

getting information that is not sensitive to the interviewers approval or disapproval 

(Tourangeau,Rasinski & Rips, 2000).  Also, surveys allow for us to reach a larger sample size at 

a more cost-effective rate.  It would not be feasible for us to interview all of these respondents 

individually in the span of time we have for this project.  The survey also allowed us to reach 

respondents from a variety of industries and varying positions within their company.  When 

deciding on how to design our surveys we had to examine the situation and figure out exactly 

what we wanted to accomplish from administering these surveys.  We needed to see what 

information is valuable for us to analyze and what form the information needs to be in.   

3.3 Survey 

3.3.1 Survey Design 

When writing surveys it is crucial to use conventional language.  This requires using 

complete sentences.  Like slang, fragments give off an informal air and are not appropriate in a 

professional setting.  We also needed to avoid using abbreviations.  These can be very confusing, 

especially when writing to respondents who may or may not be familiar with our abbreviation.  

Similarly, ñlingoò or technical expressions can be confusing to those who are not in the field that 

the lingo is relevant for, or those in the field that have not kept up to date with the jargon (Fink, 

2008). 
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In the survey, we decided to use a majority of closed questions.  Closed questions have 

limited responses provided for the survey respondent.  This type of question takes more effort to 

write than open questions, which allow the respondents to write their exact answer.  It is worth 

the extra effort because we want standardized answers to be able to compare the results between 

respondents and analyze them better.  Closed questions provide the standardization necessary to 

analyze the answers (Fink, 1995).   

In addition, we used questions with nominal answers to categorize the respondents as 

well as determine demographic information.  We also had some questions in the form of a likert 

scale to gauge respondentsô feelings and opinions about topics.  We asked questions where there 

could be a variation in how a person felt that was more sophisticated than what a yes/no question 

could support (Britannica, 2008).  While creating the survey we wanted to make sure we were 

thorough with the content and number of questions.  To minimize the reluctance to respond we 

had to ensure that the survey was not too long.  As the length of the survey increases, ñthe 

response rate (percent of people who complete the survey) usually decreasesò (Burchell & 

Marsh, 1992, p. 4).  If we increase the amount of questions asked, we can increase the amount of 

information gained, but this in turn discourages respondents to complete the survey due to time 

constraints.  In order to support our conventional language style, we had our questions reviewed 

by survey experts and potential respondents (Fink, 1995).  

3.3.2 Survey Review 

We had two professionals review our survey.  One professional is a college accounting 

professor, and the other a librarian who is very familiar with questionnaires and assessments.  

They both gave us valuable feedback about not only the content but the structure of the survey.  

Having their feedback helped ensure that our survey was ready to distribute to companies.  It is 

important to have not only survey professionals but, potential respondents test the survey.  These 

potential respondents were able to give more comments regarding coherency and if the survey 

could cater to a large audience of individuals.  We had some of our classmates, a tax accountant, 

and a software engineer take the survey and notify us if anything was confusing or hard to 

understand.  After finalizing the survey, we had to complete the standard forms to obtain 

approval from WPI to distribute the survey.  

 Before we can administer our survey, there is a form we must complete so that WPI 

recognizes our survey administration and approves that the rights of the respondents are 
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protected (refer to Appendix B).  The WPI Institutional Review Board (IRB) is meant to help 

researchers understand and comply with the ethical guidelines and regulatory requirements for 

research involving human subjects (IRB Website).  However, certain categories are exempt from 

review by federal regulation, as was the case with our survey.  Because our survey contained 

minimal or no risk to the people who were taking it, we were approved by the IRB and were able 

to administer our survey. 

3.3.3 Survey Administration 

When administering our survey, our options included mail surveys, group administered 

surveys, and oral surveys among others.  We decided to utilize an internet based (or ñelectronicò) 

survey. The internet provides a venue for respondents to work right at their desktop where ever 

they are in the world. An internet-based survey also helps remove bias since the respondent and 

researcher do not have direct contact. Electronic surveys also have higher response rates than 

mail surveys or interviews (Colorado State University, 2008).   

In order to complete our research it was crucial that we utilized a survey instrument with 

the following particular features: skip logic, unlimited responses, and various question styles.  

The skip logic allows respondents to skip over questions not relevant to them.  Unlimited 

response will give us flexibility in the amount of survey respondents that may participate.  Also, 

we included likert scale and multiple choice questions in our survey, along with some other types 

of questions.  We looked for survey engines and found two that provided all these features and 

compared their prices (Survey Monkey and Question Pro).  Our advisor suggested software 

called Qualtrics (refer to Appendix D for the Budget Information Survey).  Not only did it 

provide everything we were looking for, but it was free of cost.  So, we chose to administer our 

survey through Qualtrics because not only is it convenient for the individuals taking the survey, 

but also for the researchers analyzing data.  Qualtrics produces excel spreadsheets that contain 

responses to each question individualized to each survey, which makes for easy conversion into 

excel reports.  We used Analysis ToolPak, an Excel add-in, to produce histograms, ANOVA 

tables and other statistical displays. 

We had multiple options in choosing how to distribute the survey to professionals.  Some 

of which are as follows: distribute the survey to local businesses, send the survey to random 
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companies nationally, and contact Alumni and ask them to pass the survey throughout their 

current employers.  We decided to choose WPIôs Career Development Center (CDC) to 

distribute our survey because they had contacts that were personally invested in WPI, and thus 

were more likely to complete the survey.  They were able to give our survey to a variety of 

companies that recruit WPI students to work for them (refer to Appendix C for our survey 

request email).   Due to the CDCôs large involvement with professionals they were able to send 

our survey to 460 companies.  Because the CDC has to maintain a certain level of 

confidentiality, we were not able to obtain any contact information from our respondents.  This 

restricted us from being able to conduct any follow ups.   

3.4 Interview 

3.4.1 Interview Design 

A research interview is an interview that can provide reliable evidence to answer a 

research question (IGSD).  We used the interview to gain pertinent information on how the 

budget is shared within a company, or if not, why not and/or what information is shared.  

Interviews are particularly useful for getting the story behind a participantôs experiences 

(McNamara, 2008).  In addition to the survey, which is intended to give us direct answers as it is 

more close-ended, conducting an interview will allow us to compare responses of open-ended 

questions.  This allows the participant to describe what is meaningful or important using their 

own words rather than being restricted to predetermined categories; thus participants may feel 

more relaxed and candid (Kvale, 1996).  There will be room for interpretation during each 

question which will allow the interviewee to go into detail with each answer.  The interview will 

offer qualitative information that we can use to review, for example, the different feelings and 

attitudes one has toward the presence or absence of some type of computerized information 

sharing system.  Also, it is most useful for exploring individual differences between participantsô 

experiences and outcomes.  We have the ability to observe our intervieweesô reaction and body 

language to each question, and interpret what may be the real meaning behind their response.  

 Interview questions should be well developed, and contain some or all of the following 

topics: behaviors, options/values, feelings, knowledge, and background/ demographics 

(McNamara, 2008).  Including a variety of these topics in our interview will allow the managers 

to effectively analyze their information sharing process, by including actions, opinions, feelings, 
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facts, senses, and history that deal with what they actually do.  In addition to the topic of the 

questions, the sequence and wording of the questions is important.  Getting the interviewee 

involved immediately is a good way to start, followed by a steady dose of factual questions about 

the present before any controversial questions, and ending with any future endeavors.  Giving the 

interviewee a chance to add what he/she feels we might want to know is a good way to end the 

interview (McNamara, 2008). With what we have learned about interviewing, we have come up 

with a detailed yet efficient interview that is at some times short and to the point, and at other 

times leaves room for us and/or the interviewee to expand on an issue or question.  Each question 

has a purpose and was placed in an order so that the interview can move smoothly and without 

confusion.  Specific questions directed toward each different type of company allowed us to 

show differences in the sharing of budgets by each company.  Also, there must be some control, 

or demographic questions, that every firm answers allowing us to compare their answers to other 

questions relative to the control questions.  Asking the right questions leads to a successful 

interview, which allows us to gain the information we are looking for.  Once the interview 

questions were finalized the next step involved finding the right professionals to provide us with 

answers. 

3.4.2 Interview Administration 

Conducting an interview with upper management personnel is a very good way to begin 

to develop an understanding of how information (specifically budgets) is shared within the 

company.  This is because these individuals have a birdôs eye view of their company and how the 

budgets are shared.  However, because most of the information we are looking for should be 

known by middle management (or they should have access to this information), 

managers/assistant managers were able to help us address and answer our research questions as it 

pertained to each specific company.  

In his paper, McNamara (2008) tells of the ñartò of conducting an interview, saying that 

clearly identifying what problem or need that is to be addressed by the interview is the first step.  

Choosing a setting that is comfortable for the interviewee is critical, along with being able to stay 

focused to his/her answers and making sure they know the purpose and nature of the interview.  

Confidentiality is also key to emphasize that all responses will be kept confidential and neither 

their companyôs name nor theirs will be published in any of the reports.  This will allow the 
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interview to run more smoothly, and may increase the amount of information the interviewee is 

willing to share.  Having at least two people present at the interview is ideal, one focusing on the 

interviewee while the other takes notes.  An alternative tool (if allowed) is a tape recorder, which 

ensures the interviewer is freeing up as much attention as possible in order to stay focused on the 

questions and the intervieweeôs responses.  It is also very important to remember to ask the 

interviewees if they have any questions, and let them know how to contact the interviewer.  This 

allows the interviewees to clarify and/or elaborate on any of their responses as well as inquire 

about the results. 

We selected four companies with different sizes and responsibilities.  We chose local 

businesses due to the close proximity and likelihood to assist students at WPI.  We decided on a 

medium sized insurance company, a food service franchise, a medium-sized innovative firm and 

a small non-profit organization (see Appendix E). Depending on each companies use of an MCS 

we can analyze how different types of firms interact with budgets and technology (see 

Appendices H and K).  For the food service franchise, we decided to create a separate interview 

from the others because the organizational structure differed significantly (refer to Appendix F).  

3.5 Data Analysis 

3.5.1 Quantitative Data Analysis 

Now that we have administered our survey and conducted our interviews, the next step is 

analyzing our data.  There are many methods we can utilize in order to fully comprehend and 

understand our results.  Quantitative data analysis is the process in which numbers are analyzed 

to interpret data (Cook, 1996).  There are a variety ways to analyze data using statistical 

methods.  The techniques we are going to focus on are:  

¶ Descriptive Statistics 

¶ Correlation 

¶ T-tests 

¶ ANOVA 

¶ Regression 
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¶ Pivot and other data tables 

3.5.1.1 Descriptive Statistics 

The descriptive statistics allow for researchers to know what their data generally looks 

like (Correa-Prisant, 2009).  The first step involved in descriptive statistics is to detect and 

correct (or remove) inaccurate or corrupt data from our data set.  We must check for out of range 

values, missing values, and frequencies of the values.  This is a very important step, as one 

outlier may affect the researchers overall results, and may have some influence on your 

recommendation or insight.  We must also make sure that all variables involved in the analysis 

had received a response.  One of our demographic questions asks if the person receives or has 

access to company budgets.  If they say no, then they are directed to the paper consumption 

question.  Their data is only applicable to security, paper conservation, and paper consumption 

questions.  After we screen those who didnôt finish, we can find the mean (along with standard 

deviation), median, mode, and range of our data.  Descriptives can be seen in Appendix L.  The 

following sections will discuss inferential statistics, which will help us to draw conclusions and 

make suggestions. 

3.5.1.2 Correlation 

Correlation is a statistical technique that can show whether variables are related and the 

significance of the relation (Rees, 1995).  The main result of a correlation is called the 

correlation coefficient (r). It ranges from -1.0 to +1.0. The closer r is to +1 or -1, the more 

closely the two variables are related, and if r = 1 or -1, then we say that there is perfect 

correlation.  If r is equal to 0 there is no relationship between the variables.  If r is positive, it 

means that as one variable gets larger the other gets larger.  If r is negative, it means that as one 

gets larger, the other gets smaller.  In addition to evaluating the relationship between the 

variables the relationship has to be tested for its significance.  By comparing the r and the rcritical 

value, it can be determined whether or not the correlation is statistically significant (if r > rcritical 

or r < - rcritical then there is a statistical significance ï see Appendix N).  The square of the 

coefficient (coefficient of determination or r
2
) allows observers to see how effective one variable 

is at forecasting another variable.  The higher r
2 
the more effective one variable is at forecasting 

another.  The lower the r
2
is then the higher the likelihood that one variable has little in common 
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with the other.  The r
2 
coefficient shows what percentage of the variability of the data can be 

predicted by the variation of the other variable. 

This can be applied to our data by analyzing how the satisfaction with the current 

budgeting system affects respondentôs confidence that their companyôs financial information is 

secure.  After these data are plotted against each other and we calculate the correlation and the r
2
 

we will be able to determine if the satisfaction of the budgeting system could explain the 

respondents confidence that their companyôs financial information is secure based on how close 

to one the r
2
 value is (Trochim, 2008). 

3.5.1.3 T-Tests 

T-tests are used to test whether the means of two groups are statistically different from 

each other (Irwin, 1999).  In order to compare the data we collected from different companies 

grouped according to industry, we will use independent sample t-tests.  These t-tests can be 

conducted with a variety of different statistical software.  There are several assumptions in T-

tests:  

¶ The samples are random samples of their populations.  

¶ The data come from normally distributed populations.  

¶ The two samples come from populations with equal variances. 

 

Figure 1 Standard normal distribution  

(ñMedia Assemblages,ò 2009) 
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With regards to the assumption of a normal distribution (see figure 1), the central limit theorem 

states that if a sample size is greater or equal than 30 (nÓ30) then it is safe to assume normal 

distribution (Park, 2008).  Therefore, as our sample size is 54 (n=54), then we can assume 

normal distribution.  Refer to Appendix L for representation of the data we collected. 

Before we are able to start analyzing the data, we need to determine if we want to do a 

one-tailed test or two-tailed test.  A two-tailed test looks for any change in the parameter, where 

as a one-tailed hypothesis allots the entire alpha to testing the statistical significance in the one 

direction of interest.  Alpha is the probability of making a type I error, which is rejecting the null 

hypothesis when the null hypothesis is true.  It is ideal to keep alpha small (i.e., 0.05 or 0.01)..  

Both of these tests will be useful in analyzing our data. The confidence levels set upper and 

lower bounds on an estimate for a given level of significance.  The .05 significance level, for 

example, gives us a 95% confidence interval.  T-tests provide an output, or P-value, that 

corresponds to the probability that the two data sets are not significantly different.  This value 

represents the actual area under the standard normal distribution curve (the probability of a 

particular sample statistic or a more extreme sample statistic occurring if the null hypothesis is 

true).  If the P-value Ò .05 we reject the null hypothesis, and if P-value > .05 we do not reject the 

null hypothesis.   

An example of T-Tests being utilized in our research is analyzing the following two 

survey questions: 1) How long have you been with the company? 2) Do you have access to 

company budgets?  We can declare access to company budgets does not have a relationship with 

how long an employee has been with the company as our null hypothesis.  The alternate 

hypothesis is if access to company budgets has a relationship with how long an employee has 

been with the company.  With the hypothesis statements complete the next step is to find the 

difference of the means through T-Tests.  Once we determine the p-value we will be able to 

conclude the probability that the budget access is significantly different between employees who 

have been employed for a short time vs. long time. 

3.5.1.4 ANOVA 

In general, the purpose of analysis of variance (ANOVA) is to test for significant 

differences between means (Statsoft 2008).  By finding statistical significance, we are 
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partitioning the total variance into what is just due to true random error, and what is due to 

differences between means.  If we are only comparing two means, then ANOVA will give the 

same results as the t-test for independent samples.  Thus, the ANOVA provides ña much more 

flexible and powerful technique that can be applied to more complex research issuesò (Statsoft, 

2008).  Instead of computing multiple, two-group studies and analyzing the data via t-tests, we 

can (with fewer observations) gain more information using ANOVA methods.  For example, we 

could use an ANOVA to test whether employee position has an impact on their involvement with 

the budget.  We would use the following question as our independent variable: How would you 

best describe your position?  The dependent variable would be: Do you have access to company 

budgets?  We would look at the means of the dependent variable answers grouped by the answer 

that they gave for their position.  If the p-value is less than alpha than we can conclude that the 

means are significantly different.  We can suggest that position does matter when trying to 

determine the involvement with the budget. 

 

 

One-Way ANOVA Table 

Source D.F. S.S. M.S. F P 

Factor t - 1 SS(Between) MSB = SS(Between) / (t - 1) MSB/MSE p-value 

Error  N - t SS(Error) MSE = SS(Error) / (N - t)   

Total N - 1 SS(Total)    

 

3.5.1.5 Regression 

Regression analysis is a statistical tool for the investigation of relationships between 

variables (Sykes, 1998).  Unlike ANOVA, regression will show us how well related two 

numerical (and only numerical) variables are.  Regression does not involve categorical variables.  

Linear regression will allow us to analyze the effects a causal variable has on the variable that it 

influences, and then assess the statistical significance of that effect.  It answers the question: Are 

the differences due to more than just random error?  We can run either simple regression (which 
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is regression with a single explanatory variable) or multiple regressions (LinRegApplet, 2008).  

The regression equation takes the form: 

Y = b1*x1 + b2*x2 + c + e 

where Y is the true dependent variable, the bs are the regression coefficients (slope) for the 

corresponding x (independent) terms, where c is the constant or intercept, and e is the error term 

reflected in the residuals (Garson, 2008).  An example from our data where we could apply 

regression is analyzing how the presence of a paper conservation policy in a company can affect 

how many times the various budgets are printed per year.  To run a regression on this variable 

we needed to convert the responses from the likert scale into numerical responses.  After running 

a regression on certain variables, the F-test can be used to test the significance of R, which is the 

same as testing the significance of the regression model as a whole.   

3.5.1.6 Pivot and other data tables 

Tables, lists, and graphs are also used to report our data.  When analyzing data, if the 

number of categories is small we can report using text.  But when the number of categories gets 

too large, it is more convenient to report in tables.  More specifically, pivot tables allow you to 

quickly find relationships by allowing you to move data around.  One of the main advantages of 

using pivot tables are they allow you to drag and drop columns to different rows, columns, or 

summary positions (Peltier, 2007).  Pivot tables allow researchers to identify trends in data and 

allow for quick manipulation of data.  Pivot tables can be created using Excel.  Lists are also 

useful to order a set of ranked variables by their average rank, and are easy to read.  When 

creating graphs, we must remind ourselves that we are not the only ones who are reading them, 

and that we must be as neat and clear as possible to avoid any confusion for future analyzers.   

3.5.2 Qualitative Data Analysis 

Qualitative Data Analysis is the range of processes and procedures whereby we move 

from the qualitative data that has been collected into some form of explanation, understanding or 

interpretation of the people and situations we are investigating (Gibbs, 2002).  We will be 

analyzing the qualitative data from our interviews.  The first step in analyzing our data is 

transcribing this information (Refer to Appendices G, I, J, and K).  This allows us to carefully 

read the transcribed data into meaningful analytical units.  Once the interviews are transcribed, 
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we have to take our information gathered from the interviews and write down any impressions 

we have.   As we gather impressions it is important to remove any unnecessary information that 

does not add meaning or value.    

To help draw conclusions about what goes into the decision making process of 

integrating a MCS, and the experiences of using one, we would like to find out what themes 

were discussed the most throughout the interviews.  Content Analysis can be used to describe 

themes in discourse. We will analyze our interviews and surveys to see which themes the 

respondents discussed with relation to integration of a MCS.  Content analysis also can be used 

to determine ñpropagandaò (Weber, 1990).  An example of this is that some of the business 

owners may have felt the need to say that they care about conserving paper to make their 

company seem environmentally aware.  It is important that we take the context in which the 

respondent spoke as a factor.  This is a form of Hermeneutical analysis. Hermeneutical Analysis 

can be defined as ñmaking sense of written textò (Ratcliff, 1990) and allows one to understand 

that some data is not the same when objectively taken out of context.  

Quasi-statistics is a method of transforming qualitative information into quantitative data.  

We count the number of times that a particular theme is mentioned and we display it as 

quantitative data (Ratcliff, 1990).  This is useful for our research because we are trying to find 

which reasons are factored into deciding whether or not to use a MCS.  It also helps in the 

linking of our qualitative and quantitative data. 

3.5.3 Inter -Rater Reliability  

For our qualitative data in our interviews, we will analyze the responses to determine 

what we think this particular answer means.  This can include the content analysis where we look 

for themes.  There needs to be a way to determine that all three of the researchers interpret the 

same theme from that answer.  This allows for us to have more valid suggestions due to more 

valid data.  Also, we will look at a particular response to determine the intensity of the personôs 

answer.  This is called rating because we are ranking the qualitative data and putting a number on 

it.  There needs to be a process to determine that we all agree that the answer has a particular 

level of intensity.  This process of validation is commonly referred to as inter-rater reliability.  

We will be using the triangulation method that Armstrong et al discuss.  We will look at the data 

separately and make our own ratings privately and then compare afterwards to determine any 
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disparities and determine what the difference in interpretation is due to (Armstrong 1997).  In 

Olesen et alôs (1994) research the researchers actually sat in a meeting and discussed the content.  

We did this after we rated the responses on our own. 

3.5.4 Linking Quantitative and Qualitative Data 

It is important for our research to link qualitative and quantitative data so we are able to 

elaborate and develop analysis, providing richer detail.  This helps to expand the breadth of a 

study by combining different methods in different components.  According to Firestone (1987) 

quantitative studies ñpersuadeò the reader through de-emphasizing individual judgment and 

stressing the use of established procedures, leading to more precise and general results.  On the 

other hand, qualitative research persuades through rich depiction the strategic comparison across 

cases, thereby overcoming the ñabstraction inherent in quantitative studiesò. 

4.0 Quantitative Results Chapter 

With regards to analyzing our data results, we will begin with a review of some of the 

descriptive statistics of all the respondents (Refer to Appendix L).  For the question, ñHow long 

have you been with the company,ò we find a mean employee tenure of 5.831 years, which is 

placed in the middle category of 3-10 years.  We find a mean involvement rating of 3.513 with 

the firm-wide operating budget.  This means that the mean answer to this question was 

somewhere between neutral and agree that the respondent is closely involved with preparing or 

implementing the firm-wide operating budget.  For the department operating budget, a mean 

involvement of 2.1 indicates that the mean answer to the respondent being ñI am closely 

involved with the department operating budgetò was disagree.  With a mean involvement of 

3.44, we find that the mean answer to ñI am closely involved with the capital budgetò is between 

neutral and agree.  For the question that addresses feasibility of a computerized budgeting 

system, a mean answer of 2.888 indicates that the mean answer is between unfeasible and 

neutral.  The mode is 2, meaning that the most frequent answer was unfeasible.  With a mean 

answer of 2.58, we find that people are between dissatisfied and neutral about their current 

budgeting system.  The average length of the budget has a mean of 20.153 pages, with the most 

frequent answer being that the respondentôs budget is between 1 and 10 pages.  For ñhow many 

times do you print the various budgets per year,ò we find a mean of 5.81 times, however, the 
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most frequent answer is 0-2 times.  A mode of 17.5 pages and a mean of 17.98 pages, indicates 

that printing around 17 pages per day is usual.  For the statement, ñmy company actively 

promotes saving paper,ò we find a mean agree rating of 2.62, which shows that the average 

answer is that respondents disagree that their company promotes saving paper.  With a mean 

answer of 2.1 (disagree) and a mode of 2, we find that the average answer to someone being 

confident in their companyôs financial information is that they are not confident.  For the last 

question, we find that the mean number of security measures a company has is 3.4545 and a 

mode of 4, meaning that almost all of the companies have all of the security measures we listed.   

After looking at the descriptive statistics, we must look over the data and eliminate any 

outliers.  Fortunately for us, there was only one outlier.  For some reason, when one of the 

respondents took the survey, they answered all the questions except for the last couple.  We 

should delete their answers from our data set, in order to allow for constant sample size for all 

related questions.  For example, if they answered the industry question but didnôt answer the 

security question, then we would have one more answer in the industry data set than the security 

data set, sample sizes would not be consistent, and our results could be corrupted.  Now, we can 

group our respondentsô answers in order to answer our research questions.  Results from the 

statistical analyses are included in Appendix M. 

In order to address our first research question, we predicted that there was a relationship 

between mean number of pages printed per day and whether or not a computerized budgeting 

system was present.  Even though there is a difference in the average number of pages printed 

when a company has a computerized system (mean 17.6 pages) and when it does not (mean 10 

pages), information from a two-tailed t-test (t-value being 1.3306 and t Critical being 1.70814 

with a p-value = 0.1953) shows that the difference is not significant enough to support our 

hypothesis.  We can conclude that there is no significant difference in the quantity of pages 

printed whether or not they have a computerized budgeting system. 

Pertaining to our second research question, we predicted that there was a relationship 

between the length of the budget and amount of times employees print.  We believed that the 

longer the budget is, the more likely the employee would be to print it.  This is mainly because 

we feel that, among other factors, it may be uncomfortable and a strain on the eyes to sit for a 

long time (long budget) and view it on a computer screen.  When initially comparing the means 
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(ANOVA, F-value = 2.135, F critical = 3.295, p-value = 0.1347), we found no significant 

difference.  However, a one-tailed t-test (p-value = 0.0304) that compares how many times the 

budget is printed between the 10-50 (4.458 time) and 50+ pages (9.3 times) categories shows that 

the longer the budget is, the greater the number of times employees print it, thus providing 

support for our prediction 

With regards to our next research question, we hypothesized that employee level, 

employee role, and length of employment affects the employeeôs access to the budget,  

involvement with the budget and satisfaction with the electronic budget information system.  We 

thought that the higher up an individual is in a company the more involvement they have with 

budgets.   

We start with budget access.  Initially, with an ANOVA table (p-value = 0.169) we did 

not find evidence that access to the budget depends on their level.  However, we can adapt our 

hypothesis to say; ñwe believe it is less likely for people who labeled their position as ósupport 

staffô to have access to budgets than people who labeled their position as óupper management.ò  

We can keep the same principle of our initial hypothesis, and see that a one-tailed t-test (p-value 

= 0.033) validates our prediction; support staff members are less likely to have access to 

company budgets than upper management personnel.  Another ANOVA table (p-value = 0.034) 

suggests that the longer an employee had been with a company (10+ years in comparison to 3-10 

years) the more likely they are to have access to company budgets.    

Now that we have looked at budget accessibility, we can see how involvement is affected 

by length of employment.  An ANOVA (p-value =0.004) showed that how long an employee had 

been with a company influenced involvement with the capital budget.  Although this relationship 

is not in the same direction that we predicted, it was significant:  Our data showed that the longer 

the employee had been with the company the less involved they were with the capital budget.  

The firm wide and department operating budgets differences in means were not significant 

enough to suggest a significant relationship between length of employment and involvement with 

the budget.  When we conducted an ANOVA for the combined involvement of all three budgets, 

there was a significant relationship (p-value = 0.046) between the length of employment and 

involvement.  Although this suggests that people who had less tenure were more involved with 

the three budgets, the p-value from the capital budget data was so small (0.004) that it may have 
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influenced the final results.  Because of this, along with such a small sample size (9), we do not 

want to make a conclusion without further analysis.   

Still on the topic of budget involvement, we look at how it is affected by employee roles.  

Our hypothesis states that people who are responsible for the monetary side of the company 

(revenue, expenses, investment) will have more involvement with the firm-wide and capital 

budgets than people who are in management, HR or recruiting.  For respondents who answered 

that they were responsible for reducing expenses and managing investments, we found no 

significant difference in mean involvement with any of the three budgets from an ANOVA table.  

However, a p-value of 0.025 indicates that a person who selected ñincreasing revenuesò as their 

role has statistical significantly more involvement with both the firm wide operating and capital 

budgets than the department operating budget.  A p-value of 0.0323 indicates that a person who 

selected ñhuman resources/recruitingò as their role has statistically significantly more 

involvement with both the firm wide operating and capital budgets than the department operating 

budget.  A p-value of 0.036 indicates that a person who selected ñmanagement/otherò as their 

role has statistical significantly more involvement with both the firm wide operating and capital 

budgets than the department operating budget.  This does not fully support out hypothesis, and 

therefore we cannot say which budget is associated with what type of role.   

Budget system satisfaction is our next topic, as we look at how it can be influenced by 

employee level and employee role.  An ANOVA table (p-value = 0.044) illustrates a statistically 

significant difference in budget system satisfaction between the different job titles.  Specifically, 

technicians were the most satisfied with their systems (mean satisfaction rating = 4 in 

comparison to the median of 3), and upper management personnel were the least satisfied (mean 

satisfaction rating of 1.667).  Also, the middle management category had significantly more 

respondents working with the budgets either weekly, more often than weekly, or monthly than 

the technician category.  This information suggests that budget system satisfaction will decline as 

you move up an organizational hierarchy.  Two separate ANOVA tables were created 

differentiating between the three ólowerô job titles  (Technician, Support Staff,  Lower 

Management) (p-value = 0.0258) and the three óhigherô job titles (Executive, Upper 

Management, and Middle Management) (p-value = 0.81).  Because of the statistical significance 

(in the ólowerô ANOVA table) we conclude that the lower the position, the higher the 
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satisfaction. This was particularly evident between technicians (satisfied) and lower management 

(dissatisfied).  Interestingly enough, because of the lack of statistical significance (the óhigher job 

titlesô ANOVA table), we cannot conclude that there is a significant difference in the mean 

satisfaction rating of ódissatisfiedô between the levels of middle management, upper 

management, and executive (means = 2.5, 2.64,3, respectively).  Basically, they are all 

dissatisfied with the current budgeting system.  After looking at employee job level, we can look 

at employee role.  A two-factor ANOVA (p-value = 0.654) shows there is no statistically 

significant difference in budget system satisfaction between the different company roles.  

However, this tells us that since the mean satisfaction rating of all job titles  is not significantly 

different from 2.64 (on a scale of 1 to 5), then we can conclude that no matter what a person is 

responsible for, they are generally dissatisfied with their current budgeting system. 

An interesting point that must be made about the above research question data is the 

small sample size.  During some statistical tests, the number of respondents was sometimes as 

little as 4, and we have to believe that results/significance might have been different had we had 

a larger sample size.   

To address the next research question, we examine the impact that information system 

security has on employee satisfaction with their current budgeting system.  Our hypothesis is that 

the more types of security a firm has for its financial information, the more satisfied the 

employees would be with their system.  From an ANOVA table (p-value = 0.79) we see that the 

difference in mean satisfaction with the budgeting system is not statistically significant. The 

satisfaction was increasing as the number of security measures increased from 1-4.  We can 

again state that people are dissatisfied with their budgeting system (mean satisfaction rating of 

2.4) no matter how many security measures their company has in place to protect its financial 

information.  We can now observe the relationship between budget system satisfaction and how 

confident one is that their companyôs financial information is secure.  To measure the strength 

and direction of a linear relationship between the two variables, we measure the correlation 

between budget system satisfaction and confidence in financial information security.  We find 

that the correlation coefficient (0.442) is not very strong to suggest a linear relationship, but it is 

significant.  In order to test significance of a correlation coefficient, we must use a correlation 

significance table (Refer to Appendix N).  From the table, we must use the degrees of freedom 
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(n-2 = 33) and our significance level (95%) to find the minimum coefficient amount in order for 

the relationship to be significant.  The minimum coefficient for df = 30 is 0.349 and the 

minimum coefficient for df = 35 is 0.325, so we find that since our correlation coefficient is 

0.442, it is significant.  Because the direction of the relationship (positive) is significant, we can 

say that as budget system satisfaction increases, the confidence one has that their companyôs 

financial information is secure increases as well. 

Regarding our next research question, we predict that if people state that their company 

has a paper conservation policy, then the number of times they print the various budgets will be 

lower than if they do not have one.  Basically, we believe that a paper conservation policy will 

cause an individual to print less.  We can run a regression with the independent variable being 

the likert scale rating of ñMy company promotes saving paper,ò and the dependent variable being 

the amount of times the respondent prints the various budgets each year.  We find that this 

relationship is not very strong, as the R coefficient is 0.088 and the R
2
 = 0.0079.  Using a 95% 

confidence level, we find that the R coefficient is not significant, as the F value of 0.2632 is not 

greater than the significance F of 0.6113.  Information from an ANOVA table (where we change 

the variable ñMy company promotes saving paperò to categorical) leads us to conclude that there 

is no evidence that the number of times the budget is printed varies based on the presence of a 

paper conservation policy (p-value = 0.27399, and the mean number of times printed from 

strongly disagree to strongly agree are respectively = 1.9, 2.538, 2.5, 2.4, 1).  However from the 

table, we find that people who print the budget 0-2 times a year agree more that their company 

has a paper conservation policy than the people who print 2-5 times each year Based on a one-

tailed t-test (p-value = 0.025); the people who print less have a higher ñagreeò rating to the paper 

conservation statement than the people who print more.  An interesting point to make with this 

research question is that no variable yields a mean agreeability rating above 3 on a scale of 1-5; 

this draws us to conclude that on average people did not agree that their company had a paper 

conservation policy.  As the number of times they print the budgets per year changes, the mean 

agreeability rating is always at neutral or below; on average, respondents do not believe their 

company promotes saving paper. 

Because of the some of the demographic questions in our survey, and the data we 

reviewed when answering our research questions, we have developed some exploratory 
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questions to examine.  The first exploratory question looked at the respondentsô general 

confidence that their companyôs financial information is secure.  We predicted that because of 

todayôs technological advancement, people would be confident about their companyôs security.  

However, by comparing the mean confidence of 2.111 (disagree) to the median confidence of 3 

(neutral), we can conclude that our data suggests people are not confident that their company's 

financial information is secure. 

The next exploratory question will show how the industry affects employeesô perspective 

towards security and the companyôs attitude towards paper consumption in regards to financial 

information.  We believed that industry would have a strong effect on both security and paper 

consumption, although we do not have an idea what that relationship will be.  After running 

several statistical tests, we find no significant differences in confidence of security or number of 

security measures between any of the industries.  Specifically, when we compare the different 

industries (ANOVA table), there is no significant difference in number of security measures (p-

value = 0.3427) or confidence in financial information security (p-value = 0.6473), and there is 

no significant difference in number of security measures depending on the presence of a paper 

conservation policy (p-value = 0.1655).  We did, however, find that a two-tailed t-test (p-value = 

0.0499) shows a difference in number of security measures between the people who said they 

strongly disagree (that their company promotes saving paper) and who said they are neutral (in 

the area of their company promoting saving paper).  People who answered strongly disagree had 

fewer security measures.  Moving on from security, we examine the relationship between the 

industry and the number of times a person prints the various budgets each year as well as the 

companyôs conservation policy.  An ANOVA table (p-value = 0.037) shows that there is a 

significant difference in the number of times someone prints based on the industry their company 

is in.  Manufacturing companies print the budget the least (under 2 times per year on average), 

and companies that sell goods print the budget the most (almost 4 times a year on average).  

With regards to how a respondent believes in the presence of a paper conservation policy, an 

ANOVA table (p-value = 0.79) shows no significant difference depending on the industry.  With 

a mean confidence agreeability rating (2.53- disagree), we also see that no matter what the 

industry the company is in, employees donôt think their company promotes saving paper.   
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For t-test summary, regression output, correlation output, and ANOVA tables, 

please refer to Appendix M. 

 Overall, we feel that we have made some interesting discoveries with regards to how the 

budget is shared, who it is shared with, and the measure of paper usage, security, and employee 

satisfaction.  It is surprising to see that a computerized budgeting system did not show to have 

significant impact on the amount of paper the respondent prints.  Also, we were able to confirm 

our predictions that the longer a budget is, the more times it is printed, and that the higher the 

level at which an employee works, the less satisfied they are with the budget.  We have 

examined how involvement and role can play a role in budget sharing and find that there is no 

statistically significant difference in how involved an individual is with the budget and their role 

in the company.  Looking at how a company protects its financial information, we learned about 

the types of measures companies used, as well as how employees feel about thesecurity of their 

companyôs financial information.  Different companies use different techniques to share and 

protect budgets and involve employees with them, and a MCS can help the company in all three 

areas.   

5.0 Qualitative Results Chapter 

 Our qualitative data, obtained from our interviews, (see Appendices G, I, J, and K for 

transcribed interviews) suggests that all companies share budgeting data, but with limitations on 

who gets to view those data.  In the manufacturing company (or MC Co.), the engineers who 

designed the products rarely saw the various budgets except for motivational purposes.  In the 

food service franchise (or FSF Co.), the manager received a budget from the headquarters, but 

rarely shared it with any of the regular employees once again mainly for motivational purposes.  

The manager said that she would use the budget when she was training a staff member to move 

higher in the corporate ladder.  The non-profit (or NP Co.) shared the budget with contributors, 

the board of directors, and others directly involved in finance.  The insurance company (or IC 

Co.) also shares the budget with the operations department, management, and the board of 

directors.   

Even with this limitation on who they share the budget, most companies still seem to 

print the budget often, although all the firms we interviewed but one promote saving paper.  
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Additionally they point to several limitations of their financial systems that contributed to the 

increase in printing.  The non-profit said that sometimes the computer system is set up so 

strangely that the users need to print out a lot of paper just to read over one line in the budget.  

The food service company also blames computers for more printing, since they make printing it 

easier.  The manufacturing company also noted that ease of use was a problem with their ERP, 

since ERPs were not designed for engineers.  This had nothing to do with their paper usage 

though, since this was the only respondent to say that their company does not actively promote 

saving paper.  MC Co. also provided shockingly large numbers for the amount of paper that the 

company used per month.  An invoice from the printing department stated that they used more 

than 100,000 pages per month.  This did not include personal printers in offices or most of the 

copiers used for Xeroxing.  The insurance company says that it uses so much paper that they 

were not able to even give an estimate of how much paper they used. 

The technology used to share financial information varied between the industries.  The 

non-profit had 2 types of software to work with donations.  They used proprietary software made 

for them to manage the money coming in, and other software to manage how the money was 

distributed to other nonprofit organizations.  The non-profit also used a general ledger system to 

manage the accounting information.  The manufacturing and insurance companies were required 

to implement ERP systems due to industry regulations, but both found the implementation cost 

of the ERP to not be worth the cost savings that an ERP provided.  In fact, these two companies 

and the non-profit all saw implementation costs as a hindrance to implementing a management 

control system.  The food service franchise uses an intranet to share its budget information, with 

no complaints on cost.  Security was also an issue for the companies we interviewed with regards 

to implementing a MCS. 

The food service company also seemed to have a secure set-up for their budget 

information software.  The intranet was not accessible remotely, and the non-profit had this same 

security measure in addition to its many others; from firewalls to having an IT consultant come 

in on a monthly basis to diagnose security risks.  All of four companies seem to mitigate security 

risk by limiting the amount of people that use the software.  

MC Co., NP Co., IC Co., and FSF Co. all use computerized budget systems with varying 

degrees of satisfaction.  The data suggests that they do not believe that using a MCS can be 
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associated with reduced paper usage.  They also have varying ways of approaching securing the 

MCS, but all limit the access to the software as a security measure. 

6.0 Conclusions and Recommendations Chapter 

In conclusion, MCSs help facilitate information sharing within a firm.  An open line of 

communication is necessary so that the sharing of budgets is effective.  Sharing the budget in 

particular is important so that employees are able to evaluate their performance as well as be 

motivated for higher achievement.  This IQP addressed the factors that affect a management 

control systemôs utilization.  Overall, we found that paper use, security, and satisfaction were 

linked with the functionality of a MCS. 

 From our research our project group was able to determine that the presence of a 

computerized budget system did not cause employees to print more or less.  We did find 

however, that the length of the budget affected printing.  The longer the budget the greater the 

number of times an employee printed.  Paper usage can also be affected by a firmôs corporate 

culture.  Companies that have a paper conservation policy tend to use less paper. 

Our results supports that most employees are not only dissatisfied with their MCS, but 

they are also not confident in the security of the data.  Employees with an upper managerial role 

are particularly less satisfied with their MCS.  The number of security measures does not 

improve employee satisfaction with a MCS.  However, when satisfaction with the MCS 

increases (from very dissatisfied to neutral), the confidence that an employee has in the security 

of their companyôs financial information increases as well (from very unconfident to neutral).  

Companies have different policies about who is allowed to view the budget. Our research 

suggests that the longer an employee had been with a company the greater the likelihood they are 

to have access to the budget.  It also showed that companies tend to limit access to the budget to 

only those who need to view it. 

With regards to implementation of a MCS certain hindrances arise when considering how 

the MCS will affect the firmôs profitability.  These factors can prevent or prolong its integration. 

The data implies that cost is a prohibiting factor for many companies when deciding to 

implement a MCS.  The length of training and setup time also had an impact on the firmsô 
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transition from old systems to new systems. Although we obtained interesting results from our 

analysis, we had to overcome significant challenges to complete this project. 

When we were first figuring out how we were going to distribute the survey to 

employees, we struggled with how we were going to get the survey out and get a good response 

rate.  One of our first ideas to ensure a good response rate was to obtain a list of alumni from 

WPIôs Career Development Center (CDC) and distribute our survey through e-mail to these 

contacts.  Unfortunately as of right now there is not a contact list they are allowed to distribute to 

outside parties, but they were able to still assist us.  Instead of distributing our survey to alumni, 

they distributed our survey to employers who are in contact with the CDC that employ WPI 

students.  The CDC distributed our survey to multiple employers and asked them to pass the 

survey along to their employees.  Due to the privacy of the CDCôs mailing list we were not able 

to send follow up emails to remind potential respondents to take the survey. 

 Once the surveys were distributed, we had to wait for responses.  Within two weeks we 

had over 80% of our total responses.  The remaining 20% responded within the following two 

weeks.  Overall out of the 460 surveys that were released, we received 71 responses (54 of which 

were useful).  The interviews, however, had more delays in responses and some of our attempts 

were unsuccessful.  The insurance company took a while to actually make an appointment for the 

interview.  They agreed to participate in our research but due to family emergencies and 

inclement weather it took longer than we planned to schedule the actual interview.  Also, the 

non-profit company took two contact attempts to secure an interview.  The first time we 

contacted them was through email and we did not receive a response.  We then found a contact 

on campus that had relations with the company and after a few weeks we got a response.  We 

ended up waiting three weeks to get in contact with this non-profit organization.  Another 

attempt that ended up being unsuccessful was contacting a WPI staff member who was largely 

involved with budgets.  We contacted the individual through email and we never received a 

response. 

 The survey software we selected was obtained from Qualtrics.com.  Overall creating the 

survey was not difficult and we ran into few problems.  There were some minor issues in the 

types of questions the basic version allowed us to use.  But there were so many different 

available formats of questions available in Qualtrics that we could accommodate for all of the 
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issues we encountered.  One problem with this software was that we were not able to view any 

reports developed by Qualtrics, nor utilize the cross tabulation function.  We were able to import 

the data to Excel and do any necessary analyzing from there. 

 There were many options for statistical software we could purchase or use for no cost.  

We ultimately decided to use Excel due to its ease of use and our familiarity with this 

application.  There were add-ins available to do most of the functions we needed.  However, we 

did have to use SPSS to conduct MANOVA tests since Excel did not have the tools to conduct 

this.  Another challenge we ran into using Excel was that it was not able to run three-variable 

ANOVAs.  We also encountered issues while trying to conduct regression and correlation.  

When sorting the data, we were not able to sort it automatically with Excel.  We had to manually 

sort it before performing the necessary analysis.  

Pivot tables were discussed in our methodology but when we actually started analyzing 

our data they were not used.  We mainly used the descriptive data, T-tests, and ANOVA tests to 

analyze our data.  We found enough relationships with these tools that it wasnôt necessary to use 

pivot tables.  However, pivot tables are very useful as a research tool and are very useful to know 

how to utilize. These challenges caused us to have to adapt, but also gave us some valuable 

learning outcomes and have suggested possible avenues for future research. 

We recommend that future researchers look into other Management Control System 

technology, as we found more technologies than we originally thought and believe that there are 

still more out there to be found.  We also think it will be valuable to find out if different 

industries share different information more often.  This may involve doing more in depth study 

with three companies each from the different industries to see how they share information, 

quantify the amount of sharing that takes place with the budgets, and compare this between the 

industries.  

We also would recommend that future researchers look into the effect of the size of the 

company on the way that the budget is shared.  This would allow for more knowledge on how 

characteristics of the firms affect the way the budget is shared.  Going even further into 

demographics, one may seek to look at how companies in different countries share their budgets.  

This may require a larger budget and a more diverse team to conduct interviews, but would 
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provide significant knowledge in the area of budget sharing.  The researchers may be able to find 

a correlation between how often the budget is shared and the economic success of a country.  On 

a microeconomic scale, more research should be done in the link between having a MCS and the 

amount of profits that a company generates.  This could provide some best practices for 

struggling companies to use in order to run their companies to the best of their ability. 

We also had limited time here at WPI, so we would even suggest that someone take this 

same method of study and extend it out into a longer term project where more interviews can be 

done with the same questions.  Another survey should be sent out to follow up to our original 

one.  This would give us a more substantial sample size and would allow for more support for 

the hypotheses and conclusions. Although we were not able investigate the topics discussed 

above, our accomplishments and learning outcomes are noteworthy. 

 Our IQP presented us with the challenge to address a problem that lies at the intersection 

of science or technology with society.  It was also a learning experience and that helped us 

develop skills useful throughout the project.  For the study of electronic budget information 

sharing, we had to research, interpret, and ask questions about general and specific procedures 

within a company.  Some of the skills/lessons we learned from our study and project include 

areas of research procedures, citation/reference knowledge, time management, working in 

groups, data collection services, and statistical analysis. 

 Training in research procedures is valuable before one start doing the research.  

Specifically, the PQP is an excellent preparation technique.  Looking back, we acknowledge the 

fact that the work may have been easier and we may have been able to start faster if we had 

enrolled in the PQP.  From talking to people who have or are taking PQP, we find that some of 

the work we were doing our first term we could have done during PQP had it been available.  

Although this would have made the project easier, it did not negatively affect our finished 

product, and we were able to get through any challenges presented. 

 Having citations with research is very valuable in a background and literature review in 

order to show that we are not just making claims on our own.  It is important to backup our 

research with quotations and other studies done on similar topics.  Also, citations allow the 
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reader to develop a further understanding of what we are trying to say by giving them another 

form of the information.   

 Time management may have been the most important factor in completing our IQP.  By 

managing our time wisely, we were able to create specific meeting times for working together 

and due dates for writing the report.  After some immediate stumbles, our team developed good 

working chemistry and could get right into the project.  Another time consideration involved 

having time away from IQP work.  After spending so much time on a particular part of the 

project, it is hard to provide a real critical point of view.  Having time away from the writing can 

help with the proofreading process.  For example, in our background section, we were able to 

find errors and elaborate more on certain points when we reviewed it a few weeks before we 

turned in the project rather than a week after we finished writing it.   

 Another lesson we learned was that it is valuable to invest time in studying other IQPs. 

By looking at how other teams prepared and organized their reports, we were able to model our 

project around the good points of other projects.  Other useful information taken from past 

projects included length and appendix organization. 

 This project calls for teamwork, and therefore being able to work well in a group was a 

big factor.  Sometimes people may not get along and working in a group can be difficult.  This 

project taught us that we must overcome any differences between ourselves to accomplish our 

final goal of successfully completing the project.  Fortunately, for us, there were minor to no 

problems and working together was easy.  We were each able to identify our respective 

strengths, whether it be researching, writing, communicating, or leadership, among others.  By 

dividing up the work accordingly, we avoided any conflicts arising from someone doing less 

work than the others. 

Another big skill that we all learned from this IQP dealt with the ways in which we 

collected data.  Our IQP utilized a survey and several interviews, and we were able to pick up 

skills from each.  When writing our survey, we learned how to organize the questions in a way to 

gain as much information as possible.  We had to model it so that people are not hesitant to 

take/finish the survey because of time or length.   With regard to the interviews, we picked up 

some skills in the area of communication and also how to present ourselves.  It was important for 
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us to listen and interact with what the interviewee was saying so that we could make insightful 

comments. 

 Lastly, we learned important technological and statistical techniques.  We had to use an 

electronic survey administrator to distribute our survey.  We originally were deciding between 

various options, all providing the features we needed, but also all requiring us to ask WPI for 

funding to purchase the software.  After further investigation, we found online software that had 

all of our required features and was free.  When it came to analyzing our data, we had to brush 

up on known statistical techniques as well as learn some new ones.  We were required to 

distinguish between what type of statistical test to use on a certain set of variables, for instance, a 

t-test or ANOVA.  In addition to this, we had to interpret the data to find the real meanings, and 

then translate it into our results section. 

 On completion of this project, we have learned many things that can be useful in industry 

as well as personal endeavors and further research.   
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Appendices 

Appendix A ï Problem Statement 

  

In a company, information such as the budget, revenue statements, and variances are 

often shared with department managers, who then share with employees. This is done in order to 

keep everybody up to date on how the company is doing and in what direction they are going.  In 

a perfect world, all of these financial documents would be flawless; all companies would be 

equally competitive and information within the company could be easily shared without security 

issues.  Currently, none of these proposals are available, mainly because everybody is looking to 

better themselves and make more money for their company.  Competition between firms can 

sometimes be fierce, and the security of each firmôs inside information is viewed as one of the 

top issues they face.  As for the environment, electronic information sharing is more economical 

than paper usage, but it may not be as secure.  Itôs possible for hackers to attain this kind of data, 

but not when the paper the data was on is shredded after each use.  Also, maintaining the data 

quality is important for future recommendations and changes for the company.  All these factors 

coincide with the main idea that the information shared within a firm must not only improve the 

firmôs processes, but also protect its individuality.  If we cannot progress in our attempt to 

maintain the uniqueness of each firm, competition will become irrelevant as new ways of 

stealing information come about and every firm can duplicate the actions or ideas of the firms 

who come up with them first.  We will search specifically for articles addressing the facts of 

managerial accounting as well as the technological aspect, as we hope to research how the 

integration of different data sharing technnologies can help a firm, and also protect it.  Through 

the library database, articles and newspapers, surveys, and personal interviews, we will learn 

how this area has changed and what is being done in order to keep up with todayôs technology, 

as well as improve the situation as a whole.  
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Appendix B ï IRB Application and Approval  
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