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USING THE INTEGRATED ACTIVITY-BASED COSTING AND
ECONOMIC VALUE ADDED INFORMATION SY STEM
FOR PROJECT MANAGEMENT

Narcyz Roztocki
State University of New York at New Paltz
roztockn@newpaltz.edu

Abstract

This paper examines the use of the Integrated ABC-and-EVA Information System for the management of new
technology projects. The advantages of integrating the Activity-Based Costing system with the Economic Value
Added financial performance measure and the positive impacts of this integration on project costing are
presented. The effect of the Integrated Information System on overall project performance is discussed. Finally,
building on the preliminary findings of its worth and effectiveness, suggestions for future research in using the
Integrated ABC-and-EVA Information System for project management are made.

Keywords: Activity-based costing, costing system, economic value added, information system, project
management

Introduction

Today, information systems are used in virtually all areas of business. These systems are extremely important because of their
ability to accel erate the design and production process whileincreasing acompany’ soverall efficiency. Aninformation system’s
componentsfor collection, storage, and retrieval of data, when working together, provide desired information in aspecific format
and timeframe (Simon, 2001). The “specific format” of thisinformation may be reports, graphs, or charts, which are dispersed
to managerswho arethen able to make moreinformed decisions about pricing, production, and new product development. Often,
the quality and design of the information systems used in an organization decide its level of competitiveness and prosperity.

Usually, a company uses several information systems concurrently. A Human Resources Information System, for example,
handles issues related to employees, such as compensation, benefits, work evaluation, and job training. While the Human
Resources Information System manages employee records, aMarketing and Sales Information System handlesissuesrelated to
product marketing, and is often used to track customer buying trends. These two systems are relatively commonplace in today’s
business environment. Companies which work primarily on “unique’ tasks, however, use another information system whichis
more specifically tailored to their shifting needs.

A company which works primarily on projects (or unique rather than routine tasks), needs a Project Management Information
System. Thissystemisused in project planning and scheduling. In addition, aProject Management Information System also aids
in project control and servesto answer questions about whether or not agiven project is progressing on-time and on budget, and
whether or not corrective action is needed (Cleland, 1994).

Cost control isextremely important for project management. If a project’s cost runs over its assigned budget, the venture often
fails. However, many Project Management Information Systems useatraditional volume-based costing approach to estimatethe
cost of projects. This approach hasareputation for providing rather unreliable cost estimates and isknown to lead to distortions
in product cost. Traditional costing is detrimental to the management of technology projects because in a traditional system,
overhead consumption is regarded as being proportional to volume. In readlity, thisis seldom the case.

Given the apparent inefficiency of traditional volume-based costing, the question that arisesiswhy wasthis system implemented
inthefirst place and what would cause project managersto bedrawn toits continued use? Theanswer issimply that the traditional
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volume-based approach isthe most familiar method of costing and isrelatively easy toimplement. Itisalsoimportant to notethat
traditional volume-based costing was not always a model of inefficiency. When projects were direct labor intensive, and
characterized by high material costs and low overhead, the traditional volume-based approach functioned with reasonable
accuracy. Now, however, as unique technology projects have become more commonplace, theimplementation of anew costing
system is necessary to meet the specific needs of these high overhead and high capital cost endeavors.

Activity-Based Costing (ABC), which is designed to more accurately trace overhead costs, isjust such a system. Because ABC
outperformstraditional volume-based methodsintermsof itsreliability, someauthorshave proposed using ABCtotrace overhead
costs, specifically for projects (Raz & Elnathan, 1999). The ABC system has one major limitation however, which bringsits
reliability into question.

Though ABC ishighly efficient intracing overhead, it fully disregards capital cost. Thisissignificant, ascapital costscan bevery
high for certain projects, for reasons such as capital demand and level of perceived risk. (Thelevel of risk for a project depends
ontheuniqueness of thetask, resourceavailability, whether or not acompany hashad experiencewith similar projects, and overall

project feasibility.) To account for capital cost, some authors have proposed that ABC be combined with Economic Value Added
(Hubbell, 1996a; Hubbell, 1996b; Cooper & Slagmulder, 1999; Roztocki & Needy, 1999). Economic Value Added is a
performance measure which focuses primarily on capital and capital costs (Stewart, 1991). As aresult of this proposal, the
Integrated ABC-and-EV A Information Systemwasdevised (Roztocki, 2000a). The ABC component of thisintegrated Information
System traces overhead cost, while the Economic Value Added component focuses on capital costs. Because of the integrated

nature of this costing system, it isableto account for al types of costs: capital, overhead, and direct. Thisintegrated system has
been in use in small manufacturing companies, resulting in more informed pricing policies and more reliable identification of

customer profitability (Roztocki, 2000b; Roztocki & Needy, 2000). Itspotential intheareaof project management hasnever been
fully explored however.

The main purpose of this paper istherefore to present aconceptual model of the Integrated ABC-and-EV A Information System
for project management, using adatabase approach, and to focusthe reader’ s attention primarily on practical conceptsrather than
technical details. For that reason, conceptual database design is discussed in greater detail than database management system
(DBMYS) programming techniques. Inaddition, thedes gn detail sinthe methodol ogy section have been simplified. Design specific
issues about the different types of attributes (stored vs. derived, single-valued vs. multi-valued and the establishment of key
attributes, for example), are not discussed. The intention of this paper isto present the essentials of database application for the
Integrated ABC-and-EV A Information System in genera and applicable terms, while avoiding oversimplification.

Furthermore, the intention of the hypothetical example in the Illustration section isto demonstrate the potential benefits of the
Integrated ABC-and-EV A Information System for project management. This paper does not make use of extended case studies,
asthissystemisstill anew addition to thefield of project management. A current field study would have been inadequately short
term, and the inclusion of it, premature. This paper therefore laysakind of ground-work for those interested in future research,
who would ideally examine and test the system through long-term field studies of established companies.

Methodology

The purpose of the Integrated ABC-and-EV A Information System for project management isto trace the three major kinds of
costs associated with a project: direct, overhead, and capital. The ABC component of the Integrated Information Systemisused
totrace overhead costs, whilethe Economic Vaue Added component isused to trace capital costs. Direct costsaretraced directly
to a specific project.

Usually, in order to provide good cost estimates for a project-in-progress, a significant amount of data must be collected. One
efficient way to collect, store and retrieve data needed for an ABC-and-EVA Information System is by the use of database
technology. There are several persuasive reasonsfor using the database application for cost analysis: high processing speed, data
integrity, theability to share dataamong many applications, relatively high security, and user-tail ored input and output i nterfaces.
A commercia database management system (DBMS) may be used to create and maintain an ABC-and-EVA database. The
accuracy of the cost estimates provided by the system, in addition to the quality of the raw data, depends greatly on the nature
of the system’s design. The proper design of the Integrated ABC-and-EVA Information System for Project Management is
therefore essential.

The process of designing a database for the Integrated ABC-and-EVA Information System, as with those designed for other

information systems, beginswith an eval uation of thedatabase' spurpose. Anunderstanding of purposeallowsfor alist of specific
requirements to be determined. The database designers may interview prospective users, such as managers, accountants, and
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engineers, to completethislist. Through theseinterviews, designersare ableto identify technical parameters, such asthe demand
on user interface, therequired level of accuracy, and the degree of security desired. After the requirements for the costing system
are determined, the next step isto develop a conceptual model of the database. During this major step (also called “ conceptual
database design™), an Entity-Relationship (ER) Model is created (Elmasri & Navathe, 2000).

An ER model (also called an ER diagram) graphically illustrates the relationships between various entities. An entity isan item
of particular interest in a database. For example, incurring expenses (or costs) could be defined as entities in an ER-model.
Projects, too, could also be defined as entities. Figure 1 presents an ER diagram for the Integrated ABC-and-EV A Information
System for Project Management.

Direct Cost

Consumes

Project Activity Overhead

Capital Cost

Consumes

Figure 1. ER Diagram for the Integrated ABC-and-EV A Information System for Project Management

An ER diagram displays data as entities, relationships, and attributes. Entities, sometimes called "things’ or “items,” are basic
elements of an ER diagram. Projects, direct costs, overhead costs, capital costs, and activities are examples of entitiesin the ER
model designed for an Integrated ABC-and-EV A Information System for project management.

Attributesare characteristicswhich describeentities. Entitieswhich havethe sameattributesare classified asmembersof an Entity
Type. Sinceall projects have the same attributes, they are defined as being members of the same Entity Type. For example, each
project entity hasthe same attributes, such as project |eader, location, and expected completion time. Because all project entities
usually have the same attributes, they can be defined as a Project Entity Type.

Usually, the three cost types related to a project (direct, operating, and capital) represent three different Entity Types. All direct
costs possess an attribute which associates them directly with a project. For example, direct labor expenses may be associated
with softwareinstallation for aparticular project. Overhead costsdo not possessan attribute which associatesthem with aspecific
project however. Capital costs are different from either direct or overhead costs as they may have attributes which are specific
to capital investments, such as business risks and cash flow factors.

Inadditiontothe Project Entity Typeand thethree Entity Typesfor each cost category (Direct Cost, Overhead, and Capital Cost),
the ER diagram for the Integrated ABC-and-EV A Information System requires afifth Entity Type: Activity. Activities are used
as ameans by which overhead is traced to projects. In addition, sometimes activities are used to trace capital costs.

All of thefive Entity Typesarerelated. Therel ationships provide information about resource consumption by aparticul ar project.
For exampl e, aproject may consume direct resources, such asmaterial or direct |abor. Therefore, the ER diagram displaysadirect
relationship between the Project Entity Type and the Direct Cost Entity Type.

A project also requires overhead expenses for activities, for example, project planning, purchasing, supervision, administration,
andfinal project assessment. In most cases, therel ationshi p between overhead costsand projectsisindirect. Theincurred overhead
costs(those associated with consumed overhead resources) aretraced to the projects, according to the ABC approach, intwo steps.
First, overhead istraced to activities. Then, it istraced to the projects. In other words, within the proposed ER conceptual model,
there is one relationship between the Project Entity Type and the Activity Entity Type, and another between the Activity Entity
Type and the Overhead Entity Type.
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In addition to consuming direct and overhead resources, a project also requires the dedication of capital in the purchase of
equipment and the keeping of inventory. This capital dedication causes capital costs. A portion of this capital cost isdefined as
“direct dedicated capital” (Cooper & Slagmulder, 1999) and can bedirectly traced to aproject. For example, capital expensesfrom
acquiring special equipment for aproject, or interest paid for receivables dedicated to aparticular project, are examples of direct
dedicated capital costs. Therefore, in the case of capital costs incurred from using direct dedicated capital, there is a direct
relationship between the Project Entity Type and the Capital Cost Entity Type.

In contrast to direct dedicated capital costs, which can be directly traced to a project, there often exists capital costs which can
not be directly traced. The capital, called “indirect dedicated capital” (Cooper & Slagmulder, 1999), resultsin capital coststhat
are incurred by many projects collectively. Capital cost for equipment shared by many projects is one example of indirect
dedicated capital cost. Oneway of assigning these costsisto use activitiesasamedium to tracethem. Let usassumethat avehicle
isused by amanager who is supervising two or more projects. The activity of traveling to aprojects’ location can then be used
asameans of tracing capital cost associated with financing the vehicle. Indirect dedicated capital costs can then be traced to the
project using acapital cost driver, such asthe distance from the manager’ s office to the projects’ location. Therefore, in the case
of capital costs resulting from “indirect dedicated capital,” there is one relationship between the Project Entity Type and the
Activity Entity Type, and another between the Activity Entity Type and the Capital Cost Entity Type.

Most of the relationships between Entity Types are characterized as being “ many-to-many” (M:N). For example, the project of
preparing to manufacture a new product may require many activities, such as contacting customers, supervising projects, and
purchasing, installing, and testing new equipment. Also, one person may supervise severa of acompany’s projects. Therefore,
the relationship between the Project Entity Type and the Activity Entity Type can be defined as“ many-to-many” (M:N). Since
one project may consume many direct expenses, and since aspecific direct expenseisrelated to only one project, therelationship
between the Project Entity Type and the Direct Cost Entity Typeis“one-to-many” (1:N).

After the conceptual ER model of the company’ sIntegrated ABC-and-EV A Information Systemisdesigned and refined, the next
step, called “logical database design” or “ data model mapping,” iscarried out (Elmasri & Navathe, 2000). This step isthe actual
implementation of the database, preferably using a commercial DBMS.

Finally, thedesign processof the I ntegrated ABC-and-EV A Information Systemiscompleted withthe* physical databasedesign”
step. During this final phase, internal storage structures and file organization for the system are created (Elmasri & Navathe,
2000). After the database design process is completed, the actual implementation of the system follows.

Illustration

In this section, the advantages of using the Integrated ABC-and-EVA Information System are presented. The focus of the
followingillustrationisto show the systems' impact on acompany’ s decision-making process and overall business performance.
The data used in the following illustration is drawn from that gathered during several field studies with manufacturing and
technology companies. Though simplified for the purposesof thisillustration, thedataaccurately reflectsthefinancial information
for the companies' large and small scale technology projects.

For the purposes of thisillustration, let usimagine a company which has completed two projectsin the past year: Project X and
Project Y. These hypothetical projectsare similar in purpose and financial datato those of the studied companies. Project X was
to implement an information systeminasmall manufacturing company with lessthan 50 employees and approximately 5million
dollarsin salesper year. Thisinformation system wasamulti-use information system covering customer management, inventory
handling, job scheduling, and accounting functions. The second project, Project Y, wastheimplementation of aHuman Resources
Information System in amedium-sized company with approximately 2000 employees and 200 million dollarsin sales per year.
Thisinformation systemincluded the personal data, insurance and benefitsinformation, salary and pay records, and vacation and
sick leave times for al employees. Records of each employee’s skills and work evaluations were also stored.

Thecompany (let uscall themthe“ NP Technology Group”) wasvery interested inimplementing acosting system whose purpose
was to perform a post-project evaluation of the financial benefits of Project X and Project Y. The requirements of their system
would be to store, retrieve, and process historical data needed for the analysis. Top management would use the system, the
demands of which would be only a modest level of accuracy, since the system would provide only a general idea of project
profitability.

After the determination of these requirements, a specific conceptual model was designed. In this model, six major business
activitieswere used in order to trace overhead. Table 1 presents these activities. In redlity, the “reasonable” number of activities
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for highly accurate system might be twenty to fifty. However, the need for only a modest level of accuracy in this analysis
determined that a reasonable number of activities for the system was six. To learn more about the details of the ABC analysis,
interested readers are directed to existing publications on the topic (Cooper, 1988a; Cooper, 1988b; Roztocki, Vaenzuel a, Porter,
Monk, & Needy, 1999).

Table 1. Main Business Activities

Activity Activity Cost Project X Project Y
Acquisition of Hardware $25,000.00 $15,000.00 $10,000.00
Acquisition of Software $25,000.00 $15,000.00 $10,000.00
Project Planning $30,000.00 $15,000.00 $15,000.00
Project Control $100,000.00 $60,000.00 $40,000.00
Document Preparation $20,000.00 $10,000.00 $10,000.00
Customer Support $100,000.00 $35,000.00 $65,000.00
Tota $300,000.00 $150,000.00 $150,000.00

After tracing overhead costs to Projects X and Y, direct costs and overhead (traced by ABC) were subtracted from customer
payment, also called revenues. Table 2 summarizes the results of this calculation.

Table 2. Operating Profits

Project X Project Y
Revenues $400,000.00 $400,000.00
Direct Cost -$200,000.00 -$200,000.00
Overhead Cost -$150,000.00 -$150,000.00
Operating Profit $ 50,000.00 $ 50,000.00

The ABC analysisshowed the same operating profitsfor both projects. Therefore, based onthe ABC analysis, it could beassumed
that both projects were similarly profitable. However, the ABC analysis, as mentioned before, did not take into account the use
of capital to support these two projects.

In order to calculate the average capital usage by both projects, positive and negative cash flows at the end of each month were
calculated. Generally, toincrease accuracy, acompany should consider cal culating capital costson adaily basis. Table 3 presents
the calculation of average capital usage for Project X and Project Y.

Table 3. Capital Usage Calculation

Project X Project Y

Month|Expenses Payments Balance Expenses Payments Balance
1 -$90,000.00 -$90,000.00, -$55,000.00 $100,000.00 $45,000.00
2 -$100,000.00 -$190,000.00 -$30,000.00 $15,000.00
3 -$30,000.00 -$220,000.00 -$25,000.00 $5,000.00
4 -$30,000.00 -$250,000.00 -$10,000.00 -$5,000.00
5 -$20,000.00 -$270,000.00 -$30,000.00 -$35,000.00
6 -$20,000.00 -$290,000.00 -$30,000.00 $100,000.00 $35,000.00
7 -$10,000.00 -$300,000.00 -$20,000.00 $15,000.00
8 -$10,000.00 -$310,000.00 -$20,000.00 -$5,000.00
9 -$10,000.00 -$320,000.00 -$20,000.00 -$25,000.00
10 -$10,000.00 $330,000.00 -$20,000.00 -$45,000.00
11 -$10,000.00 $340,000.00 -$50,000.00 -$95,000.00
12 -$10,000.00 $400,000.00 $50,000.00 -$55,000.00 $200,000.00 $50,000.00
Average -$238,300.00 -$3,750.00
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Theaverage capital usage by Project X and Project Y showed substantial differences. Thiswastheresult of differencesin capital
consumption at thebeginning of each project, and differencesin the schedul e by which paymentswerereceived. After theaverage
capital usage was traced to each project, capital costs were calculated using 25% as the interest rate, a rate based on the
expectations of NP Technology Group’ s investors. Table 4 presents the calculation of capital costs for both projects.

Table 4. Calculation of Capital Cost

Project X Project Y
Average Capital $238,300.00 $3,750.00
Capital Cost Rate 25% 25%
Capital Cost $59,570.00 $937.50

In order to calculate the Economic Value Added for both projects, capital cost was subtracted from operating profit. Table 5
presents the Economic Value Added calculation for both projects.

Table 5. Economic Value Added Calculation

Project X Project Y
Operating Profit $50,000.00 $50,000.00
Capital Cost -$59,570.00 -$937.50,
Economic Value Added -$9,570.00 $ 49,062.50

The Integrated ABC-and-EV A Information System reveal ed that the Economic VValue Added for Project X was negative, while
the Economic Value Added for Project Y was positive. The main reason for this difference was the relatively high capital cost
associated with Project X. Theinformation provided by the Integrated I nformation System wasalso different from that provided
by the ABC analysis alone, which suggested that both projects had the same operating profit.

There are several messages delivered by the ABC-and-EV A analysis that could be useful to NP Technology Group’s project
management, which, when transformed into action, could improve their overall business performance. First, the managers could
actively employ the results of the ABC analysis to investigate opportunities for improvement. The business activities “Project
Control” and “Customer Support” (See Table 1) consumed a substantial amount of overhead resources, which was mirrored in
the costs of those activities. Project management might, for example, examine what caused this significant consumption of
overhead resources. A thorough examination of these activities might reveal opportunities for future cost reduction.

Second, the managers could derive further use from the capital cost information (See Table 4 and Table 5). The profitability
analysisrevealed anegative Economic Value Added for Project X, which wasadirect result of delayed customer payments. For
future projects and customers, project management might therefore consider introducing more incentives (either positive or
negative) to pay on time.

Themost important realization, however, isthat even awell-designed I ntegrated ABC-and-EV A Information System, delivering
the most reliable cost information, will not carry out improvements by itself. Rather, project managers, once armed with the
System’ sreliable cost information, are challenged to interpret it correctly and act decisively.

Conclusions and Recommendations for Future Research

Asshownintheprevious example, using the output of the ABC-and-EV A database is advantageous in tracing both overhead and
capita costs. This potential is wasted, however, if the database designers use a traditional volume-based approach. Therefore,
database designerswho intend to create acosting information system for project management would benefit from usingamodern
and more comprehensive approach, such as the Integrated ABC-and-EV A Information System.

Overall, the proposed system appears especially useful for projectsexperiencing high overhead and high capital cost. If acompany
isworking with projectswheredirect costsarerelatively low, for example, managers should seriously consider implementing the
system. This highly accurate costing and performance measure would provide management with the reliable cost information
needed to guide the course of aproject. Armed with thisinformation, project managers would be better ableto act decisively on
their companies behalf.
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Looking toward thefuture of thel ntegrated ABC-and-EV A Information System, there aremany opportunitiesfor further research
related to the preliminary explorations in this paper. One possibility would be to implement the system in a company engaged
with multipletechnology projects, monitoring its performance over alonger period of time. Thiswould provide researcherswith
the opportunity to gain practical findings about long-term use of the system. Another possibility would beto track the use of this
system in a greater number of technology companies. During this extended field study, an extensive amount of data could be
collected, allowing statistical teststoidentify particular project characteristics (and therefore particular companies) for which the
proposed system could be especially advantageous. Thesearejust two of themany suggestionsavailablefor interested researchers,
options which would ideally build upon the ideas and proposals presented in this paper.
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