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Executive Summary

In this paper, wénvestigate how companies share their budgets and financial
information. We primarily look to see how they interact with management control sysfBons.
do so we first looked at prior research on Management Accounting, corporate information
sharing, cgoorate 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 150A&htsness

grew from the sole entrepreneur togside international companiesamagement accounting
became more complex and at the same time more necessary for operational satedyne
the technology used for management accounting also evolvesh wih the advent of
computers, and then the internet, this evolution rapidly gfgvis 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 ragbhbsis; 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 S{t€&scan help reduce
the amount of printing simcbudgets 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 bpaper, ink, and toner, they also minimize the security risks associated with storing
financial information on paper.

When choosing any softwamee found that it is valuable to assess employees' resistance
to change and see how well it will integrateiiy 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 optoior Management Control Systems. There were some factors

that make some of these software packages more adaptable to different firms.



From this background research, we constructed the following questions:
1. Does having an electronic budget information sttasystem 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 wiite 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 researcive developed the followp exploratory questions:

1. Are people generally confident that their
2. How does the industry effect employees per

attitude towards paper consumption in regards to finamf@mation?
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 indivadsi through online survey software
named QualtricsWe selected four companies based on size and industry to intefdew.

choose different types of companies so that we could compare and contrast the information we
obtained from the interviewsOur quantitative data analysis was largely based on statistical
analysis such astésts, regression, descriptive data, and ANOWAr our qualitative analysis,

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

of these methods included content analysis and hermeneutical analysis.

Results & Conclusion
Particularly interestingesults from our survey and interviews include the following:

1. Many people were dissatisfied with their Management Control System

2. Most compares have a computerized budgeting system.

3. Few employees felt strongly that their company had a paper conservation policy in place
4. Cost seemed toe a big detractor from the appeal of implementing a Management

Control system.



In our conclusionwe suggesideasfor future researchermost notably we suggestore

research on how a MCS can affect a firprfitability.

Introduction

Information sharing is prevalent in business operations. Information is shared both
internally and externally on a ddg-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 fioms perform, but how they
communicate goalsithin 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 wayld 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.
Managenent 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 rébere are factors such as ea$eise, seurity, 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 questiong-irst, we investigatelhetherhaving an electronic budget
information sharing system influence paper.uSecond, we examine whethlee 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 maponservation policy causes a firm to print lgssurth, we turn
to how employee position affexinvolvement with the budget and satisfaction with the
electronic budget information sharing systeffinally, we study bw this information security
impacts employee satisfaction with the budgeting syst&ife further conduct an exploratory
analysis of whethahe industryaffects employees perspective towards security and the

companyb6s attitude towards paper cWewdumpti on
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answer these questions with the followetgpters Chaptes 1 and 2arethe backgrouna@nd
literature reviewwnhich defineprior research that has been done on the topic and provides a
foundation for our research questiorhapter3 is themethodology which describes techues
we used to collect our data and the instruments we used for data an@hyspes 4 and Sare
the results which describe in detail how we analyzed our data. The final s€ttagier6

contains our discussion and conclusions.

1.0 Background Chapter

The purpose of this project is to gather pertinent information to make recommersdation
to businesses relatedttee integratiorof software used tehare managerial accounting
information. We will start with some backgroumdsearclon the three keintertwined topics:

management accounting, information sharing, and minimal paper usage.

1.1 Management Accounting

The first topic, management accountinggn be defi ned as At he mea
executives communicate to subordinate and decentralized matieggosals 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 | evel s o0& Kapennladd)dhsesnhe waly thad tcomEmes can
communicate expectations and why the production did or did not meet expectations.
Managemenaccounting provides the data that helps leaders make important decisions about
increasing the profits for éhnext reporting terpallocaing resources and plamg. To retain
their competitive edge, is imperative that businesses across the board capitalize on the skills
offered by their management accountants (In Business, 28@8)agement accounting has
continued to develop and accommodate for increased needs in the business industry throughout

the years.

In the 1800sthere was no need for management accounting. It was the sole entrepreneur
selling goods for more than it cost hirHe just needed todep track of money he was giving out
from purchasing and balance it with the money coming in from sales (Edwards & Newell, 1990).
After the IndustriaRe vol uti on, there was a need for MfAmane

order to manage resources. @nad the 1850s, the railroad and telegraph infrastructure created

9



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
integated. This allowed for large growth for companies like General Eledthese companies
were now performing multiple operations that were typically done by individual companies all

under oneeompany This created the need for more complex managemeatiating systems.

I n the 19206s Gener al Mot ors was doing poorly
management was implementf&Mb egan practicing Acentralized
responsibilityo and f or med& Kaplan,u987)i Thistooks i on a |

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 thel960s. 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
companieslswly substituted their outdated systems with Management Control Systems (MCS).
MCScanbed ef i ned as f f-basedeoltines and prazedunes managers use to
maintain or alter patterns in organization activi€Simmons, 1995). These systeans used
by businesses, more specifically management to support and influence strategic processes within
the organization (Langfiel®mith, 1997). Currently, there are developing technologies in
electronic communication used to operate the managemendlcsystem. 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 accessiliarianagers when necessary.

1.2 Information Sharing

Information sharing is the reason why MCS are significant to management accounting.
MCS are necessary to allow a chamfehformation to exist amonggte acounting
departmentmanagemerandemployes. The interchange of information whether subtle or
concrete, forms the basis of all organizational actiBgr(et& Konsynskj 1992). All firms
needto havethe necessary tools to be able to adapt to organizational change (Kloot, 1997)
MCS are deginedto ensure that the organization adapts to changes in its environifent

10
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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 iromis shared within a
firm. Some examples athe 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 financialinfoat i on i ncreases workers
management (Ferrante, 200&ccording to Parker and Kyj (2006), budget participation will
increase an employeeds information sharing wi
information sharing) and will alsocrease 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
strateges 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 usprpare anghare their budgetin some
companies, all budgets are presented by the budgeting executive, who supplies supplementary
information and gives recommendationn.other companies, a budget committegher than
the chief executive, reviews the budgets (Roberts, 1979).

The budget is an important accounting tool used to measdrenproveperformance in
a business. Aommonly sham@budget, theperating budget presents a plan for the coming year
andprovides informatiorandupdates throughout the year regarding the progress towards these
goals (Lebas, 1995)0ther budgets which are shared often include the capital budget, project
budget and cash flow budgdh order to increase the likelihood bielse desired results, it is
importantthat 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
bet ween account i ng asema oniyheipfalgooomanizatians dueMdtisi
role in information sharing but they can also assist in decreasing paper use in management

accountin.
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1.3Paper Useand Security

According to a 1997 US Survey AniRfecorddd 94 % o
on paper, with an estimated 2.4 Dbillion new s
Ziming, 2000).Mo st f i r ms d opadetwaste signsidard. eBut retlistieallyrthe
significance of ev e mpatstheeavirdnmentimorsmthas one wquld r wa s
think, especially when looking past the individual scale. Management accoteuimgplogies
reducing paper would be a large step in the right direction for cutting down on paper waste
(Jasch, 2008 The less pper these firms use, the less harm is done to the enviranine2@07,
AU.S. companies printed 1.5 trillion pages, according to research firmThat's a 95,000
mile-hi gh stack of paper, or the equi v§g20e8pt of 1
Even if one uses recycled paper, the cost of paper and ink ikigany comparison to sharing
that same document electronically. The article No More Metal File Cabinets (2004) reported
that the estimat ed vy e aseofpaperassb29,640f Thaestimatedc ount i
yearly cost of storage, lah@and toners $3,769. From these numbers wertarspecifically
identify how much paper is used by management accounYiag.we can assume that similar
resultsexistfor management aountingseparatly. These figures suggest that companies with
minimal paper usage not only save the environment, but can significantly saveandrteye
Also, using paper means that confidential information must be physically hidden or shredded

whennot in use.

With an abundance of paper in the workplace it is very sifiopla malicious person to
gain access to a hard copiLarge organizations lose one document every twelve seconds”
(Sherbon, 2004)In a MCS it is very important that any inforation entered into the system
remains securekile cabinets and safes exist to secure paper data but an even more efficient way
to secure data is to store it electronically (SainMahtera, D94). Electronic information is
allowed to be protected by magords and be closely monitorefiechnologies like Secure File
Transfer Protocol (FTP), Firewalls and Secure Socket Layer (SSL) exist to allow for protecting
electronic data.These optionshow that shifting away from paper usage is not only
environmenthy friendly, but also helpto protect dataThis concludes our background
research, in the next section we review more sources, which will help us form our research

guestions.
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2.0 Literature ReviewChapter

2.1 Advantages and Disadvantages @& MCS

Empgoying a MCS enables reduction of costs, saving the environment, and creating a
competitive edge in the business wolldbSsie 2008). Although minimizing costs and
improvingefficiency are high priorities for companies, pag into action a MCS can alsoeate
problems for &ompany The following section is going tiscuspossibleadvantages and
disadvantages n whi ch MCS®& can pl sawng moneytotectingthe Thi s

environment, and organizingformation.

2.1.1Financial Costs

An automated solution creates a severe decrease in document proaedsitmyage
(Massie, 2006). 10,000 pages of paper (the equivalent of a fultifawer file cabinet) can be
stored on one compact disc. In addition, hard copy information can easiigfaced
(Chudnow, 2001). On average an executive spends three hours a week hunting for lost
documents (Sherbon, 2004)s stated in section 1.3 accountiimgns spend on average $29,640
on paper, and $3,769 on toner, storage and ldbarontrast, &8 much as reducing paper cuts
costs it can create them too. The costs mainly come from putting into operation a $t0&
of the major expenses would be purchasing the system, a proper document scanner and
installation ofthe MCS (Yusof & Sidhu, 2001)Also there are ongoing costs for maintenance
and employing professionals to supervise the system. In addition to all these costsathieee
costs associated with destroying the hard copy documents. Not only are there financial costs but

also potentibenvironmental costs caused ®MCS.

2.1.2 Environmentl costs

Thougha MCS canlead to a reduction in paper usdgee section 1)3it can also have
adverse effects depending on how it is utilizethe introduction of enail into an organization
causé, 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.

13



believe this may occur due to how easy an electronic data storage sgakes it to printn

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 papathile aMCS can sometimes increase or decrease the

amount of paper usage, it typically improves the organization of &finformation.

2.1.3 Information Organization

Approximately 80 percent of theformationin 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 enfdri@ation sharing
(Johnson, Kaplan, 1987). Management accounting and even more specifically, arddstst
utilized when the documents are easily filed, retrieved and shared. A proéitentiveMCS
can give management the tools to create a cotiveetdge. Alternativelythis samestructure
can cause turmoil in the office. One of the greatest fears of accountants is losing control of their
documentgMongeon, 2008) Without careful consideration of how documents should be filed,

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

2.2 Technology for Information Sharing

An organizationds management accounting sy
information to facilitate efforts to control costs, teasure and improve productivity, and to
devise improvegroduction processes (Johnson & Kaplan, 1987). Accounting technology is not
only applicableto financial data; it is a fundaantal change in how one worksarfirm and as a
professional (Keenan, 2800 From an article iffinancial Managementlynn Lowth talks
about how the use of Business Intelligence (Bl, also referred to as decision support technology)
Ain industries that a ebankinguahdaaviationaforinstahebdps cust o
to gain a competitive gde 60 ( 2 0 As&hjs teghnolody.grows and is developed furthes,
also becoming more cesffective for a wider range of sectors and for smaller companies as well
(Lowth, 2008). Not only can technology help f ioperatirs, but it can also facilitate the
management account ant & dftechoology canproviddiafarmmatiog i nf or
more efficiently, then management accountants would be free to provide decision support

(Lowth, 2008). Before a technologgan be adopted there are a variety of factors to consider,
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includinghuman adaptation and firm culture, that
any changes in their work environment.

Innovativetechnology is an excellent way for a firm torgai competitive edge on other
companiegLowth, 2008) However,without an employee base that is familiar with this
technology and willing to actually use it, itless effective A firmbés greatest
talents and collective knowledge of jgsople (Keenan, 2008Human factors, characteristics
that decide how an employee will react to certain situations, play a large role in information
sharing

In 1994, two professors from CarnegielMa and one from Boston University
conducted a series ekperiments in order to report an investigation of attitudes about
information sharing in a technical context (Constrdl, 1994). These experiments showed
thatsupport forthe idea of sharing informatiatecreaseds people showed a greater intenest
themselves However feelings people have about the work they do withith far their company

can affect and in most cagg®mote attitudes favoring sharingelieving information sharing is

C

Anor mal 6 or necessary wi | lofinformatioro Areorganiz&iona c t u a |

may put in place rules or Anormso that empl oy

These normsanindirectly promote information sharing by making employees believe it is what
they are supposed to do. Thelange of information products can be considered a public
goods problem (Constant, 1994). People who normally share information produdie teay

likely to helpothers because they feel overwhelmed by the amount of requests they receive. A
solution tothis 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 expesiated infomationis for

companies to create occasions where conversation is normaégqudntand the exchange of
knowledge occurs regularlyThese occasions help build good empleteemployee

relationships and trusinter-organizational meetings and electimonetwork sharing are
excellentways to increase these opportunifiéslez, Sanchez & AlvareRardet, 2008). Trust
plays a large role in information sharing, and when it comes teonganizational relationships,

a new MCS can build that trudti, Valacich & Hess, 2004) On the other hand, resistance to

change is a characteristic that can reduce trust.
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Researclundertaken by Maurer (199thdicatedthatonehalf to twothirds of all major
corporatechange effortsfailand r e s i st a-reeognizad but driticaly imdortantt | e
c o nt r itolhattfaduredrhis is particularly true during the implementation of MCS due to
thetechnology involved. Without proper employee training using an information sharing system
can be troublesome (Sumne®9B). It can also cause concern in the work environment that
older individuals may be replaced by more technically inclaqgalicants that are familiar with
the software and don6t require training. Al t
attitude i n the work place, it i s managementos re
before the final d e c i s iesistande plays axcxpdiatraee nt any so
influencing the organization towagteater stability.While pressure fromxgernaland internal
environments continues emcourage change, resistance is a factorcdrabalance these
demands against the nefed constancy and stabildy ( Sohal | 1998)

Generally, technological progress proceeds at a slow and measured paoalywith
incremental improvements seen in existing products and technologies in the economy
(Hornstein, 1991). At times though, there can be a revolution in techrenhoigihis can cause a
drastic change in these ofexistingtechnologes If a company wats 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 bewitl 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, canhelp a firm in its processe&irm culture is a relevant factor that helps determine the
amount of information sharing within a firnThe human factor can be overcome through careful
and patient implementation of a management system that allows fohé#mge to occur
deliberately and at a pace that employees are willing to acthg.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 sectionwe refer to he technologysed to facilitate this taskncluded areoff the
shelf accounting softwar&xtensible Business Reporting Language (XBRL), Enterprise
Resource Planng (ERP), SAP ERP, IntranetmdElectronic Data Interchange (EDI).
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2.31 Off The Shelf Sdtware

Accounting and financial activities account for a large portion of IT usage by small
businesses (Riemenschneider, 1998). There are multiple typ#diw# shelf software that
firms are able to purchase. Some examples of this software are:d3gcHtsiness Works,
Peach Tree, and Quis&oks. This software can come with mangvantages 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 lotroétor money. Most software packages such as
these are offered at a reasonable price to businesses. Also theyaserloaded with
unnecessary tools that distract and further confuse users (Buchalter, 2007). Software developers
are available and glad provide support to businesses. They also are constantly upgrading and
improving features on their software (Haas, 1995). According to latgitowing number of
small and medium size enterprises r@movingtraditional ERP packages in favor of lits
QuickBooks Enterprise Solutions (Thomas, 2007). Although this software is user frmmelly
of the drawbacks is it cannot be tailored individually to each company. Also, off the shelf
software requires more input by the user whemaasecomplexMCSare more automated.
Another disadvantage of off the shelf software is that seaeh as Peach Tree do not allow you

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

2.32 Extensible Business Reporting Language

XBRL is a specialized fon of extensible markup language (XML) and is becoming more
familiar to creators and users of electronic financial statemédiisough 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 thatlisefBBled, a feature
that exists on over 20 current software packages (Pinsker, 2003). The XBRL Global Ledger
(GL) taxonomy framework is technology wused fo
to standardize anything from entries, transasti@md documents up to sldaligers, ledgers, trial
balance, and the links between all these and multiple types of end reports, both internal and
external 0,20086ar bel |l otto

Processes in management accounting can be facilitated through XBRL bedtsise of

automation. Also, XBRL may reduce the costs incurred to a firm because of its management
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accounting responsibilitied.arge businesses are likely to incur higingplementatiorcosts as

they add XBRL capabilities to their existing information systémsnable 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 thé\tketier, 2003).

XBRL has the potentidb revolutionizehow 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.

2.33 Enterprise Resource Planing

ERPsystems are software packages that facilitate business processes including finance
and production, human resources, among others (Esteves & Pastor, 2001 pr&a®RBpe of
MCS with multiple facets. One of the capabilities is to help manageseeountants make
decisions with regards to allocating resourcés. st udy by the Controll er 6
fiBestin-Class Companies Lower Administrative Costs by 15 Percent WitkERP T h e
investment in and ERP system shortened basic administtasike and lowered investments in
invertory and even improved custonsarvice( Cont r ol | er .0ThereRreport 2008)
multitude of reasons why companies remain resistant to changing over to completely ERP. One
of these reasons is security vulnerabuiti€his 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 ERPIstalling 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 dsdogith implementing it.
Some firms woul d have Iitnmnageuspipoasetthe systemmm@ce or o n a |
twice a year. This would mean that the manager would become unfamiliar with the software in
between uses and a etime-training may not sffice, therefore requiring the managerbe
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 beingo expensive withiseless capabilities. Sorhasinesses find good
workarounds to this optionowever by making besbf-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 aGerman 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 implementirfgRFAPONne
of the issues included peoplesisting 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 weredrmadid adopt SAP ERP included the idea that
some people may lose their jobs due to the implementation of this new softaking their
jobs obsolete Because ofhe sophistication of the softwarealso was not easy for current
employees to operatd.hesecustomizedsystems can also have the obstacle of being too
expensive (Scapens, 200Bjtranets are a less expensive tool that some companies use as a
MCS solution

2.34 Intranet

Intranets may simply be defined as the use of internet technologigsviate use.
Typical tools used for access to the World Wide Web, like web browsers, may bbutsbé
difference is that they are restricted for use by the prescribed users only. They are preferred over
other organizational tools because of theirtneddy 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 doamented ways to combat thiweat 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(Pecsg@pta2001). There
is also software that scans for existing malicious software, and others that detect intrusion before
it becomes a problem (Opplig&002). However, all of this could be circumvented if users
forget to pr ot &he attackenseould gam ladcesatad theRysténs since the PC is
equipped to go past all of the external safeguards. This problem can be avoided by password
protecting t h2001PICthesnex{sPciagwe digcisaa MCS technology with a

more sgcific functionality.
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2.3.5Electronic Data Interchange

According to the Minnesota Department of Labor and Industry EDI Implementation
Guide (Minnesota, 2008IEDI is a method of exchanging data electronically. It facilitates the
transfer of documents fno 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 cosffective Some advantages of EDI include improved accuracy, reporting
performane, 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 increasetie 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
interchmgi ng data between a bank and its clients.
comply with the standards for data that banks used, and this required customization on behalf of
HKM6s EDI vendor, Dat atech (Lyoybeafifargial5) . Th
issue for semebusinesses, though, as they nagk the necessary funds.

2.3.6Summary of Technologies

Generally speaking, a big barrier for firms when it comes to making the decision to adopt
technology includes the price of installatiorEven after they install it, the price fimtegration
can be unbearable due to the cost for training employees to properly operate the software.

For business, XBRL, ERFSAP ERP, IntranetndEDI, and off the shelf softwarare
among the optionsA 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 intratiety are all apparently widely used by the accogntin
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 alsoghstemwith the lowest cost, as thmplementation
and utilization dols 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 plamg, including for management accounting. A step above that, EDI

is flexible forany kind of data interchang@headvantag®f intranet is that it may be used for
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any kind of information flow. This allows for the company to adjust the intranet tariisydar
culture and use this intranet to provide facilitation for other types of organizational information
sharing. In regards tihe flow of information Scott (1998) praises the intranet for its pull rather
than push style that allows for necessatado be shared without an information overload.

2.4 Background Summary

The demand for management accounting has increased ovefTiimsedemand increase
coupled with the rise afomputer technologlyas allowed MCSto become more prevalent in
business operations. These MCSs help firms share informbtatdnnternally 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 accoumding a
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 i s able to communi catesucceshipattaionmipean y 0 s ¢
When implementing a MCS some factors need to be consideredpayst,usagend the
organizatio® and employedwesistance to change. There are various types of MCS available
for firmsduse these include but are noited 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 pageeengployee
satisfaction, and information security within the company. \Withcollected survey data, one
of the questions we plan to addressles having an electronic budget information sharing
system influence paper usefor this questionve predicted thathere was a relationship

between averageumber of pages printed pgayand the electronic budget system

When considering specific documents such as the budget, we can inquire whether or not
thelength of the budget has an effect on the amount of times employees pritftor this
guestionwe predicted that there wagpesitive relationship between the length of the budget and
amount of times employees prirBoth these questions involve employee paper use without the

company in mind.
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Our third research question asi®wv well the presence of a paper conservation policy
causes a firm to print less We predictthat 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 oneProposed this wayve can gain insight on whether 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 fteones 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, amhlength 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 broadhow does employee position affect involvement with the
budgetand how does it affect satisfaction with the electronic budget information sharing
system? We predictthat employeéevel, employee role, and length of employmafifiectthe
access to the budgdhe involvement with the budgetnd satisfaction with thelectonic budget

information system, with no prediction asthe direction of the relationships

The last factor, information security within the company, involves how the company
protects its financial information and how assuring that protectiortietemployees. The form
of security a company has is analyzed by the number of security measureblosedbes this
information security impact employee satisfaction with the budgeting systemWithin that
guestion, we can ask if there is a relationgt@jween satisfaction and how confident the
empl oyee is that their c¢ompWepyddthatthenmore ci al i n
security measures that a company has in place to protect its financial information, the more

satisfied the employees widibe with the budgeting system.

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

which we believe significant relationships can be determifiée first exploratory question

asks:Are peoplegeneraly confidentth at t heir companyoés fihanci al
We predict that because of todayods technol ogi

t hei r ¢ o mp aThgsécendysestiorugods bagk.to our original categorization of
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breaking down resmses into the type of industry their company is in. Within these groups, we
canmeasurthe differences in the number of times budgets are printed, the presence of a paper
conservation policy, and type and confidence of information security meastoesdoes the

industry effecte mpl oyees perspective towards security
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 gquestio

While conducting this researgole 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 processe Mterasted in
learning what MCSs different companies utilize. In addition to the ones we listedould like
to learn more about other software firms use for management accounting. We would also like to
find how satisfied they are with their curresaftware. 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. Furthermwre are interested in understanding the reason
behind choosing whegh or not to implement a MC3$0 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 systenisve
come up with the following objectives:

1 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 th€lEM
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 administerieysurte
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, 199 the other handnterviews 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 thergey 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-tadace there can be a reluctance to
answer qustions 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 largee sarat
a more coseffective 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 varyiasitions within their companywWhen
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 dgae 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 notriapprom
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, fAlingoo or nfusegththoseonhd areaot ip thefieldthadb ns ¢
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 respnses 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 toectirapasults 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 determia demographic information. We also had some questions in the form of a likert
scale to gauge respondentsdéd feelings and opin
could be a variation in how a person felt that was more sophisticated thanyesat@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 nottoo long. &sth engt h of the survey i
response rate (percent of people who compl ete
Marsh, 1992, p. 4). If we increase the amount of questions asked, we can increase the amount of
information gained, but this iturn 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 pradssionals 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 structureiofahe s
Having their feedback helped ensure that our survey was ready to distribute to companies. Itis
important to have not only survey professionals but, potential respondents test the survey. These
potential respondents were able to give more consegarding 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 finaling the surveywe 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 oigthis 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 Websitdowever, 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 suey.
3.3.3 Survey Administration

When administering our survey, our options included mail surveys, group administered
surveys, and oral surveys among others. We
survey. The internet provides a veriaerespondents to work right at their desktop where ever
they are in the world. An internéiased survey also helps remove bias since the respondent and
researcher do not have direct contact. Electronic surveys also have higher response rates than

mail suveys 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 bgic 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, alittingome 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 Budgdgbrmation 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 reseghers 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 Exceliadt produce histograms, ANGV

tables and other statistical displays.

We had multiple options in choosing hoovdistribute 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 cont@&dumni and ask them to pass the survey throughout their
current employers. We decided to choose WPI 0
distribute our survey because they had contacts that were personally invested in WPI, and thus

were more likely to amplete 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 CDC6s | arge invo
our survey to 460 companieBecauselte CDC has to maintain a certain level of

confidentiality we were not able to obtain any contact information from our respondEmts.

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 infa@mation is shared.
Il nterviews are particularly useful for gettin
(McNamara, 2008). In addition to the survey, which is intended to give us direct answers as it is
more closeended, conducting an interviemill allow us to compare responses of ofrded
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 ashcandid (Kvale, 1996). There will be room for interpretation during each
guestion 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 diffexlimgs and
attitudes one has toward the presence or absence of some type of computerized information
sharing system. Al so, it is most wuseful for
experiences and outcomes. We have the abilityso®olb ve our interviewees?o
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/vakigeelings, 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
guestions, the sequence and wording of the questions is important. Getting the interviewee
involved immediately is a good way to start, followed by a steady ddsetofl 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 visave 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 pyvose 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 rsostebeontrol,

or demographic questions, that every firm answers allowing us to compare their answers to other
guestions relative to the control questions. Asking the right questions leads to a successful
interview, which allows us to gain the informatiae are looking for. Once the interview

guestions 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 bheyir
to develop an understanding of how information (specifically budgets) is shared within the
company. This is because these individuals h
budgets are shared. However, because most of the informagtiare 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 hispaper, M Namara (2008) tells of the fAarto of
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, aldhdgoeing 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 companyds nublisleedinany of thehreports. sThiswvilllallow thee p
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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 interviewes freeing up as much attention as possible in order to stay focused on the
guestions and the i nter viaetanet@erénembeetsaskahes e s .
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 selecteddur 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 msidiednnnovative fm and
a small norprofit 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 franghigedecided to cade 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, tis¢epest
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 wagsalyze data using statistical

methods. The techniques we are going to focus on are:
1 Descriptive Statistics
1 Correlation
1 T-tests
1T ANOVA
1 Regression
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1 Pivot and other data tables

3.5.1.1 Descriptive Statistics

The descriptive statistics allow for researcherknow what their data generally looks
like (CorreaPrisant, 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 vaks, 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
guestion. Their data is only applicable to security, paper conseryahd paper consumption
guestions. After we screen those who didnét
deviation), median, mode, and range of our data. Descriptives can be seen in Appendix L. The
following sections will discuss inferéal statistics, which will help us to draw conclusions and

make suggestions.

3.5.1.2 Correlation

Correlation is a statistical technigue that can show whether variables are related and the
significance of the relation (Rees, 1995). The main result ofralaton is called the
correlation coefficiengr). It ranges from1.0 to +1.0. The closer r is to +1-dr, the more
closely the two variables are related, and if r = 41pthen we say that there is perfect
correlation. If ris equal to O there is relationship between the variables. If r is positive, it
means that as one variable gets larger the other gets larger. If r is neget@ans 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 apdiathe r
value, it can be determined whether or not the correlation is statistically significant {ifida> r
or r <- rqiical then there is a statisticsignificancei see Appendix N). The square of the
coefficient (coefficient of determination o) mllows observers to see how effective one variable
is at forecasting another variable. The high#he more effective one variable is at forecasting

anoher. The lower thé®is then the higher the likelihood that one variable has little in common
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with the other. The’coefficient shows what percentage of the variability of the data can be

predicted by the variation of the other variable.

This can be apied to our data by analyzing how the satisfaction with the current
budgeting system affects respondentdés confide
secure. After tasedat areplotted against each other and we calculate the correlatiothenfd
we will be able to determine if the satisfaction of the budgeting system could explain the
respondents confidence that their companyds f

to one the7value is(Trochim, 2008).

3.5.1.3 FTests

T-tess 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 santptés Thesetests can be
conducted with a variety of different statistical software. There are several assumptions in T

tests:

1 The samples are random samples of their populations.
1 The data come from normally distributed populations.

1 The two samples come from pdations with equal variances.

Same as others
M
Probably more Probably less
than others than others
fp— —-
Definitely more Definitely less
than others than others
= —H-—
A4 G EE ] RN
T 2% | 14% | 34% | 34% | 14% | 2%
S0 = Standard Deviation

Figure 1 Standard normal distribution
(AMedi a Assembl ages, 0 20009)
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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 th&nB@30) t hen it i s safe t
distribution (Park, 2008). Therefore, as our sample size is 54 (n=54), then we can assume

normal distribution. Refer tAppendix Lfor representation of the data we collected.

Before we are able to start analyzthg data, we need to determine if we want to do a
onetailed test or twdailed test. A twetailed test looks for any change in the parameter, where
as a ondailed 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 ouadBihe confidence levelset upper and
lower bounds on an estimate for a given level of significance. The .05 significance level, for
example, gives us a 95% confidence intervatedts provide an output, Brvalue that
corresponds to the probabilitiyat the two data sets awet 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 hypisthesi
true). Ifthe RvalueO . 05 we rej ect t Pwaluer Dbwe dhnptpeetithe si s ,
null hypothesis.

An example of TTests being utilized in our research is analyzing the following two
survey questions: 1) How long have you beetiwie 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 compamdbets 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 throughTEsts. Once we determine thegdue we will be able to
conclude the ptoability 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 mearg&tdtsoft 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 meani.we are only comparing two means, then ANOVA will give the

same resudtas the-test for independent sample.hus, t he ANOVA provides
fl exible and powerful techniqgque that can be a
2008). Instead of computing multiple, twgroup studies and analyzing the datat-tests, we

can (with fewer observations) gain more information using ANOVA methbBdsexample, 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 audependent variable: How would you

best describe your positiorithe 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 positiorf 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) / (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
variabes (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 btz variable that it
influences, and then assess the statistical significance of that effect. It answers the duestion:

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 explaogy variable) or multiple regressions (LinRegApplet, 2008).

Theregression equatidiakes the form
Y=b*x1+py*x,+c+e

where Y is the true dependent variable, the bs are the regression coefficients (slope) for the
corresponding x (independent)rtes, 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, thiegt can be used to tebetsignificance 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 ismll 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 maintadea 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 ¢e 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 nead 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 lahexipn, 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 Appdices 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. Asve 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 wkaltblfind 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 integnadf a MCS. Content analysis also can be used
to determine Apropagandao (Weber, 1990). An
owners may have felt the need to say that they care about conserving paper to make their
company seem environmentadlyare. 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 fimaking sense of written te

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

Quaststatistics 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
guanttative 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.

3.53 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 &ldhtke researchers interpret the
same theme from that answer. This allows for us to have more valid suggestions due to more
valid dat a. Al so, we wil/l |l ook at a particul
answer. This is called ragirbecause 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 asraterrdiability.
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 iméggpion is due to (Armstrong 1997). In
Ol esen et alds (1994) research the researcher

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

3.54 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 direadth
study by combining different methods in different components. According tstétie (1987)
guantitative studi es fAemphaszingmieidual judgreentramda der t h
stressing the use of established procedures, leading to more precise and general results. On the
other hand, qualitative research persuades througkejgiction the strategic comparison across

cases, thereby overcoming the Aabstraction in

4.0 Quantitative Results Chapter

With regards to analyzing our data results, we will begin with a review of some of the
descriptivestai sti cs of all the respondents (Refer t«
have you been with the company, 06 we find a me
placed in the middle category ofl® years. We find a mean involvement rating.6f.3 with
the firmwide 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 firrwide operating budget. For the departmeperating budget, a mean
invol vement of 2.1 indicates that the mean an
involved with the department operating budget
3.44, we find that theomeand amns$Wet heocapi amlc
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, meanimgt 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
frequentam wer being that the respondentds budget i

times do you print the various budgets per ye
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most frequent answer isDtimes. A mode of 17.5 pages and a mean of 17.9& pagkcates

t hat printing around 17 pages per day is usua
promotes saving paper, 0 we find a mean agree
answer is that respondents disagree that their company prosavieg 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 companyés financi al inform
guestion, we find that the mean numbes@turity 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. Fortungely 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
shoulddelete their answers from our data set, in order to allow for constant sanegier siit
related questions. For example, if they answ
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, arrésults could be corrupted. Now, we can
group our respondentsd answer s Resdlisfoomther t o an

statistical analyses are included in Appendix M.

In order to address our first research questionpnedicted thathere was a relationship
betweermean number of pages printed per dagwhether 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 systapa(i17.6 pges) and when idoes no{meanl0
page$, information from a tweailed ttest (-valuebeing 1.3306 and t Critical being 1.70814
with ap-value = 0.1953%hows that the differengs not significant enough to support our
hypothesis. We can concluttatthere is no significant difference in the quantity of pages

printedwhether or nothey 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 amafitimes 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 (bng budget) and view it on a computer screen. When initially comparing the means
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(ANOVA, Fvalue = 2.135, F critical = 3.295;yalue = 0.134), we found no significant
difference. However, a o#tailed ttest (pvalue= 0.0304)that compares how manyrtes the
budget is printetbetween the 180 (4.458 time)and 50+ page®.3 times)categorieshowsthat
the longer the budget is, the greater the number of times employees pinuns providing

support for our prediction

With regarddo our next reseah question, we hypothesized that empldgeel,
employee role, and length of employmaeffectst he empl oyeeds access to
involvement with the budget and satisfaction with the electronic budget information system. We
thougtt thatthe highemp an individual is in a company the more involvement they have with

budgets

We start with budget access. Initially, with an ANOVA tablev§ue = 0.169) we did
not find evidence that access to the budget depends on their level. However, we caanradapt
hypot hesis to say,; fdAdwe believe it is less |ik
staffd to have access to budgets than peopl e
We can keep the same principle of our initial hypothesid see that a osailed ttest (pvalue
= 0.033) validates our prediction; support staff members are less likely to have access to
company budgets than upper management personnel. Another ANOVA tabledp 0.034)
suggests that the longer an enygle had been with a company (10+ yearsomparison to-30

yearg 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 employmentAn ANOVA (p-value #.004) showed that how long an emye had
been with a company influenced/olvement with the capital budgeflthough tis relationship
is not in the ame direction that we predicted, it was significantur @ata showed that the longer
the empoyee 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 suggestsignificantrelationshipbetween length of employment and ahvement with
the budget When we conducted an ANOVA for thembinednvolvement of all three budgets
there was a significant relationship\{plue = 0.046petween the length of employment and
involvement Although this suggesthat people who hadde tenure were more involved with

the three budgetshe pvalue from the capital budgdatawas so small0.004)that it may have
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influenced thdinal results. Because of this, along with such a small sample size (9), we do not

want to make a conclusiamthout 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 haveannvolvement with the firawide 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 meamvolvement with any of the three budgets from an ANOVA table.
However,apr al ue of 0. 025 indicates that a person v
role has statistical significantly more involvement with both the firm wide operating and capital
budgets than the department operating budget-valye of 0.0323 indicates that a person who
selected Ahuman resources/recruitingo as thei
involvement with both the firm wide operating and capital budgetsttleadepartment operating
budget Apval ue of 0.036 indicates that a person w
role has statistical significantly more involvement with both the firm wide operating and capital
budgets than the department operatinddad. 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 rolen ANOVA table (pvalue = 0.044) illustrates a statistically
significant difference in budget system satisfaction between the different job 8pesifically,
technicians were the most satisfied with their syst@gnean satisfaction rating = 4 in
compaison to the median of 3and upper management personnel were the least satiebad
satisfaction rating of 1.667)Also, the middle management category had significantly more
respondents working with the budgets either weekly, more often than weekignthly than
the technician category. This informatismggestshat budget system satisfaction will decline as
you move up an organizational hierarchy. Two separate ANOVA tables were created
di fferentiating bet we e nniciam Supgoit StadfeLowel ower 6 | ob
Management)@w al ue = 0. 0258) and the three 6higherod
Management, and Middle Managementyglue = 0.81). Because of the statistical significance
(in the o0l ower 6 ANOYV AIlowenthelpasijion,whe higherthe | ude t hat
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satisfactionThis was particularly evident between technicians (satisfied) and lower management
(dissatisfied). Interestingly enough, because ofdbko f st at i sti cal signi fic
titl esd AMOdmottoadiuteghat there isignificant difference in the mean
satisfaction rating of o6dissatisfiedd between
management, and executive (means =26l,3, respectively). Basically, they are all

dissatisfed with the current budgeting system. After looking at employeleyah we can look

at employee role. A twéactor ANOVA (p-value = 0.654) shows there is no statistically

significant difference in budget system satisfaction between the different cpmges.

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 diss&tsfwvith 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 belietlat 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. Otirdsyps 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 tablea(pe = 0.79) we see that the
difference in mean satisfaction with the budgeting syssemot statistically significaniThe
satisfaction was increasing as the number of security measures increasedtfrdffelcan
again state that people are dissatisfied with their budgeting system (mean satisfaction rating of
2.4) no matter how many seiy 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 companyds financi
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 suggé@star relationship, but it is
significant. In order to test significance of a correlation coefficient, we must use a correlation

significance tabl¢Refer to AppendiN). From the table, we must use the degrees of freedom
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(n-2 = 33) and our significece 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 increa

financial information is secure increases as well.

Regarding ar next research question, weedictthat 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 coimsepaiicy will
cause a individualto print less We carrun a regression with the independent variable being
theli kert scale rating of AMy company promotes
the amount of times threspondenprints the vaous budgets each year. We find that this
relationship is not very strong, as the R coefficient is 0.088 and’thé®R079 Using a 95%
confidence level, we find that the R coefficient is not significant, as the F value of 0.2632 is not
greater thanhe significance F of 0.6113. Information from an ANOVA table (where we change
the variable AiMy company promotes saving pape
is noevidence that the number of times the budget is printed varies basedooestece of a
paper conservation policy{glue = 0.27399, and the mean number of times printed from
strongly disagree to strongly agree are respectively = 1.9, 2.538, 2.5, Zqvigverfrom the
table, we find thapeople who print the budgetDtimes a year agree mdtetthar company
has apaper conservation policy than the people who pHbtiZnes each yedased on a one
tailedttest(pv al ue = 0. 025); the people who print | e
conservation statemethan 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 sgale of 1
this draws us to conclude that on average people did not agree that their coatparpaper
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, respondemistddieve their

company promotes saving paper.

Because of the some tife demographic questions in our survey, and the data we

reviewed when answering our research questions, we have developed some exploratory
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guestions to examine. The first exploratory
confidence that theircompay 6 s f i nanci al i nformation is secu
todayods technol ogical advancement, people wou
However, by comparing the mean confiden€2.111 (disagreejo the mediamonfidenceof 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 widhow howthe industryaffects employeeéperspective
towards security detodards paper corsumptoomigaéds to Enantial t u
information. We believed that industry would have a strong effect on both security and paper
consumption, although we amt have an idea what that relationship will be. After running
several statistal 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 ofrggcneasures (p
value = 0.3427) or confidence in financial information securityajoie = 0.6473), and there is
no significant difference in number of security measures depending on the presence of a paper
conservation policy @wvalue = 0.1655). We didhowever, find that a twéailed ttest (pvalue =
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 theirampany promoting saving papeleople who answered strongly disagree had
fewersecurity 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 athevell as
companyb6s conser vat i on-vajuod0i087yshows thanthefeM@QV A t a bl
significant differencén the number of times someone prih&sed orthe industry their company
is in. Manufacturing companies print thedget thdeast(under 2imes per year on average),
and companies that sell goods ptht budgethe mosi(almost 4 times a year on average)

With regarddo how a respondent believes in the presence of a paper conservation policy, an
ANOVA table (pvalue = 0.79) shows no sificant difference depending on the industkith
a mean confidence agreeability rating (2.88agreg we also see that no matter what the

industry the company is in, employees donodot t
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For t-test summary, regession 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, sedweityplagee
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 budgethe moe 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 ifference 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 thefsgnairity o
companyo6s financi al i nformation. Di fferent
protect budgets and involve employees with them, and a MCS can help the company in all three

areas.

5.0Qualitative Results Chapter

Our qualitative datagbtained from our interviewssde Appendices G, I, J, and K for
transcribed interviewsuggests 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 ni@imtyotivational 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 fanofit (or NP Co.) shared the budget with contributors,
the board of directors, and others dihginvolved 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 budet 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 nerofit said that sometimes the computer sysieset 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 printingtlsayceakeprinting it
easier. The manufacturing company also notatléhse 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 paperMC 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 estimaitbow much paper they used

The technology used to share financial information varied between the industries. The
nonprofit 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-poofit also used a generaldger 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 thatRR grovided. In fact, these two companies
and the noprofit 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 costSecurity was also an issue fhe companiesve interviewedvith regards
to implementing a MCS.

The food service company also seemed to have a secuwe fettheir budget
information software. The intranet was not accessible remotely, and thadfibinad 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. Afbaf companies seem to mitigate security
risk by limiting the amount of people thage 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 havegargys 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 nexssary 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 amearage
control systembés wutilization. Overall, we fo
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 diotitause employees to print more or |eédf did find
however, that the length of the budgkécted printing. The longer the budget the greater the
number of times an employee printed. Paper u

culture. @mpanieshathave 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. Howewdren satisfaction with the MCS
increases (from very dissatisfied to neutral), the confidence that an employe¢heasecurity

of their companydés financi al i nformation incr

Companies have different policies about who is allowed to view the budget. Our research
suggests that the longer an employee had been withgacyrthe 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 consideving ho
t he MCS wi |l | pafftabildyc Thede factorsfcan prev@rg 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 alsorhadgact on the firns
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transition from old systems to new systedishough 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 distelthe survey to
employeeswe 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
WPI 6s Car eer Devel op meutetour SliveytheughmalCtbtiese and di s
contacts. Unfortunately as of right now there is not a contact list they are allowed to distribute to
outside partiedut they were able to still assist us. Instead of distributing our survey to alumni,
they distrbuted our survey to employers who areontact with the CDC that employPI
students. The CDC distributed our survey to multiple employers and asked them to pass the
survey along to theiremployeeBbue t o t he privacy of nottalele CDCO6s

to send follow up emails to remind potential respondents to take the survey.

Once the surveys were distributedge had to wait for responses. Within two weeks we
had over 80% of our total responses. The remaining 20% responded within thenfptiow
weeks. Overall out of the 460 surveys that were releggedreceived 71 responsgst of which
were useful) The interviewshowever hadmore delays in responses and some of our attempts
were unsucceful. The nsurance company took a whileactually 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
nonprofit company took two contaaettempts to secure an interview. The first time we
contacted them was througmail andwe 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 tiee weeks to get in contact with this arofit 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

regonse.

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 thexesavmany 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 thess 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 easesefand our familiarity with this
application. There were adds 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 inieing Excel was that it was not able to run thragable
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 bdore 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 eastsTand ANOVA tests to
analyze our data. We foundenougle | at i onshi ps with these tool s
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 outcomeand 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 foundVe 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 howhieyisformation
guantify the amount of sharing that takes place with the budgetscompare 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 stlail his 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 ltompanies in differertountriesshare their budgets

This may require afrger 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@ount

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 te#tef 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 questiom&nother survey shoulde sent out to follow up to our original
one. This would give us a more substantial sample size andidallow for more support for
the hypotheses and conclusioAthough we were not able investigate the topics discussed

above, our accomplishments dedrning outcomes are noteworthy.

Our IQP presented weith thechallengeto address a problem that lies at the intersection
of science or technology with societit was also a learning experience and that helped us
develop skills useful throughout tpeoject. 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 ofesearch 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 exceitgoreparation 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 R&Ft 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, citationthallow
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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 teespecific 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 fronlQP 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 weoe abl
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 otlser IQP
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 alls 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 acaamplish
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, ogfglaid, 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 utilizedsurvey 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
takéfinish 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 sayitiggsave 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 providinthe 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 hatl to bru
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 thjsve had to interpret thdata 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 AT 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 amdandirection 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 thge®posals are available, mainly because everybody is looking to
better themselves and make more money for their company. Competition between firms can

someti mes be fierce, and the security of each
top issles they face. As for the environment, electronic information sharing is more economical
than paper usage, but it may not be as secure

but not when the paper the data was on is shredded aftersacAlgo, 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
firmds pr oc e sceitsisdividualiyt If veelcamot ppogress i 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 p 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 atsotpto Through

the library database, articles and newspapers, surveys, and personal interviews, we will learn
how this area has changed and what is being d
as well as improve the situation as a whole.
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Appendix Bi IRB Application and Approval

;\\ WORCESTER POLYTECHNIC INSTITUTE WP! IRE use only
Institutional Review Board IRB #
Application for Exemption from IRB Review for Date:
Survey or Interview Research Involving Minimal or No Risk

Use of this application is recommended for most student project research invelving minimal risk. Proposed
research meets the definition of “minimal risk” when the risks to rexearch subjects are not greater than those
ordinarily encountered in daily life. This application Is specifically intended for projects in which students are
expected (o conduct interviews, survevs or focus groups. 1f student projects are sponsored by US federai
agencies, students and advisors should comtact the IRB jor assistance in filing a fuil appiication with the New
England IRB.

Project Faculty Advisor(s):

F-Mail

Name: Fablenne Miler Tel No: 508-831-8128 Address: fabrenne@wpi.edu

Department; Managemeat
E-Mail

Name! Tel No: Address:

Department:

Student Investigator(s):

E-Mail

Name; Nicholas Comeau Tel No: 774 276 1568 Address: MeOmeau@wpi adu
E-Mail

Name: Cordeli Rogers Tel No- B4S 394 5541 Address: Srogenséwpi edu
E-Mail

Name: Serena Dubois Tel No: 207 299 2613 Address; Sdubs@wpe edu
E-Mail

Name: Tel No: Address;

Project Title: Innovation and Accounting (FM1ACCS)

Project Location and Time Frame: WP, A0S, 608, C09

Expected Kesearch Subjects: (e.g. museum visitors under the age of 12)
Adults who work with budget information

NOTE: This application must be accompanied by written research methods and a reasonably complete set
of survey or interview questions,

1. Is the proposed rescarch sponsored or supported by a US federal agency or by US No Yes D
government funding?

]

Is the proposed rescarch funded by a corporation or foundation? Nn Yes D
If 0. please identify sources.

3. Does the proposed research involve vulnerable research subjects? (e.g. children. No[V] ves[ ]
prisoners, students, persons with mental or physical disabilities, pregnant women)
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WP IRB Application for Exemption from IRB Review for
Survey or Interview Research involving Minimal or No Risk

4. s the research confined to obtaining verbal or written information from subjects and/or
publicly available documentary information?

5. Could the disclosure of a human subject’s dentity and responses place the subject at
risk of criminal or civil liability or be damaging to the subjects’ financial standing,
employability, or reputation?

6. Will the researchers collect information that can be used to identily the subjects?

7. 1f the rescarchers do know the subjects’ identity, will individual responses be kept
confidential? (¢.g. only summaries of all data will be published)

8. Will researchers be interviewing people chosen because of their expertise or
experience? (See 4, below.)

By signing below, all participants in this research project are agreemg to follow the following

instructions:

1, You agree to inform subjects orally or in writing that:
«  Participation in the research is voluntary.
» Participants may end their participation at any time
o Participanis need not answer cvery qUesLion in an interview or survey.

NoD Yes
Nof v | YesD
No|v'| Yes D
NOD Yes
NoD Yes

2. If your research is anonymous, you also inform subjects that you are not collecting names or any

identifying information from them.

3. If your research is confidential, you inform subjects that no identifying information will be

disclosed with individual responses.

4. 1 your rescarch subjeets are chosen and interviewed for their expertise or experience, you seck

and obtain cach subject’s permission to identify him or her in your report, and obtain each

subject’s permission to divclose his or her views and statements in your report. The subject must
be offered the opportunity to pre-approve the publication of any quoted material. If a subject does

not wish 10 appear in your report, you respect his or her wishes for confidentiality.

Signature of Faculty Advisor Date

12 J6x”

4
L
— B
Print Full Name and Title / S A;eg[ /2’44 721G ofans 7);:/:://;»}\-

Please retwrn a signed hard or electronic copy of this appkcmon to the WPI IRB c/o Office of Sponsored Programs

or ¢

If vou have any guestions. ;;)eaxe call (508) 831-6716.

Page 2
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