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Abstract

This paper presents a construct – an object-oriented approach to designing activity-based information systems (ABIS). ABIS are aimed at capturing cause-and-effect relationships and representing the information about such objects as a company’s resources, activities and products. Because ABIS must be consistent with the organizational structure and the workflow of the company, such systems have become increasingly complex. Moreover, the current trend is on supporting systems that are flexible and adaptable to changes. In recent years, the object-oriented approach has received much attention in system modelling and design. Within this approach, the whole system can be decomposed into reusable objects, which is a promising way to handle the complexity of the system design and ensures its flexibility in a changing environment. The concept presented in the paper applies the principles of object orientation to ABIS modelling and uses objects as building blocks of such systems. An object-oriented ABIS consists of a group of related cost objects, which represent the ABIS features such as resources, activities and products, linked with one another by causal relationships. In this study we extend our preliminary concept, which was developed for two middle-size companies, and test its validity at Poczta Polska, the state-owned post monopoly. This case allowed us to verify our concept in a significantly more complex environment than we encountered in our prior research.

1. Introduction

This paper presents a construct – an object-oriented approach to designing activity-based information systems (ABIS). ABIS are aimed at capturing cause-and-effect relations and at representing the information on such objects as a company’s resources, activities and products. Because ABIS must be consistent with the organizational structure and the workflow of the company, such systems have become increasingly complex. Moreover, the current trend is on supporting systems that are flexible and adaptable to changes. In recent years, the object-oriented approach has received much attention in system modelling and design. Within this approach, the whole system can be decomposed into reusable objects, being a promising way to handle the complexity of the system design and ensuring its flexibility in a changing environment. The construct presented in the paper applies the principles of object orientation to ABIS modelling and uses objects as building blocks of such systems. An object-oriented ABIS consists of a group of related cost objects, which represent the ABIS features such as resources, activities and products, linked with one another by causal relations. In this study we extend our preliminary concept, which was developed for two middle-size companies, and test its validity at Poczta Polska, the Polish state-owned post monopoly. This case allowed us to verify our concept in a significantly more complex environment than we encountered in our prior research.

The paper is structured in the following manner: The next section introduces the methodological backdrop to the approach used in the study – applied research using constructive approach principles.  Section 3 outlines the main elements of our construct and its theoretical connections with activity-based costing and the object-oriented approach. Section 4 describes the application of our approach to the designing process at Poczta Polska.  

In Section 5, the contribution of the proposed concept is demonstrated on examples drawn from the presented case. 

2. Methodology

The results of this study were obtained in a research project using the constructive research approach suggested by Kasanen et al. (1993). This approach is usually described as a sequential research process, divided into six or seven phases, which may however be overlapping and iterative (Kasanen et al., 1993, Labro and Tuomela, 2003). Our research programme was as follows. 

During our work as consultants for two companies implementing ABC systems, we realised the lack of tools that could adequately support the modelling of cost flows in accordance with the cause-and-effect principle. The cost flows, as perceived by managers and employees of the companies, were often outside the “traditional” two-stage ABC procedure; not all resources were linked to activities and not all activities were linked to products or customers. In addition, many cost allocations were described as only temporally valid or applicable only in particular circumstances, as the companies were experiencing constant changes in their operations, organisational structures, and the product / customer mix. 

Information technology (IT) experts participating in these projects focused our attention on the wide popularity and effectiveness of object-oriented methodologies for system analysis and design. Inspired by the IT experts, our aim was to combine activity-based costing with the notion of object orientation. With the assistance of IT experts, we obtained a general and comprehensive understanding of the topic through relevant literature. Next, we interested the members of implementation teams in two companies – a textile mill and a medium-sized pharmaceutical firm – in developing an object-oriented approach to modelling their ABC systems, which were at an early stage of system development at that time. The preliminary construct was created at the textile mill. It resulted in developing an object-oriented model for the cost of several different product technologies and clients, supported by an object-oriented computer software. Although the managers showed some wiliness to use the model and the related software in their decision-making, it was due to the lack of further expert assistance (and financing) that this fairly elaborate system was eventually abandoned. 

In the pharmaceutical company, we introduced the object-oriented approach to refine the design of its ABC system, however object-oriented information technology was not being used at that time. This case allowed us to test our construct and analyse the actual use of the costing system. Although the object-oriented approach was applied in the designing phase, it was not used in the following phases of the system’s implementation and use. The reason for this was simply because the available computer software did not support object-oriented technologies.  

We consider the two preliminary cases as merely a first step for our construct to pass the weak market test as suggested by Kasanen et al. (1993).  The next case, Poczta Polska, the Polish state-owned postal monopoly, provided a good case for a large, service-oriented company with a complex cost structure. To comply with EU Directive 97/67/EC, Poczta Polska was required to implement a fully operating activity-based costing over a span of eighteen months. Furthermore, this postal service provider was undergoing substantial restructuring which would make any rigid cost system obsolete within the next twelve months.  

3. Proposed Concept
The proposed construct, An Object-Oriented Approach to Designing Activity-Based Information Systems, is a combination of the activity-based approach to costing and the object-oriented approach to system design. These theoretical connections are described in Sections 3.1 and 3.2.. The proposed construct is presented in Section 3.3.
3.1. Activity-Based Approach to Costing

The limitations of traditional costing systems have been well documented in cost accounting and management literature. The characteristics associated with traditional costing systems include using broad averages for assigning indirect costs to cost objects (“peanut-butter costing”) and using volume based or unit-level cost drivers (such as direct labour hours, direct labour wages and machine hours) to allocate indirect costs. This traditional distribution of overheads may provide distorted information in diversified and complex environments, where overheads constitute a small portion of product costs and vary in long term with product, customer and operation diversity (Cooper and Kaplan, 1998, Cooper, 1993, Miller and Vollmann, 1985). Furthermore, while most modern managerial techniques are customer and process oriented (e.g. customer relationships management, business process reengineering, total quality management), traditional cost accounting focuses on product costs and establishes cost accounts by categories of expenses and departmental or functional cost centres, instead of processes. Cost management techniques derived from traditional cost accounting, such as variance analysis or the contribution margin approach, promote short-term profit maximalization (Johnson and Kaplan, 1987), while neglecting a strategic perspective of the company’s value.  

The attempt to link causes and effects has been a predominant theme of cost accounting and management (Horngren, 2004). In 1997, Johnson and Kaplan put forth a challenge for management accountants “to develop new and more flexible approaches to the design of effective cost accounting, management control, and performance measurement systems” for today’s competitive environment. In response to the limitations of product-focused, functional-based and volume-driven costing, activity-based costing and management (ABC/M), as conceptualised by Cooper and Kaplan in the late 1980s, has become one of the more widely accepted tools. Since then, ABC/M has been a predominant trend in management accounting, instead of a novelty. For example, it has been universally recognised as an adequate method for controlling product costs by postal services and telecommunication operators (In 2001, according to a study by the European Commission, 12 out of 14 surveyed European postal operators used ABC,). 

In a simple model, ABC uses a two stage procedure to achieve the accurate costs of products and customers, based on the cause-and-effect relationship principle. This principle assumes that products and customers create the need for activities, and activities eventually create the need for resources. Accordingly, resource costs are assigned to various activities by using resource cost drivers, and then the cost of each activity is traced to the final cost objects, such as products and customers, using activity cost drivers
. Cost drivers are the factors chosen to measure or approximate the consumption of resources by activities and the consumption of activities by product and customers. 

Simple ABC models assume this two stage cost assignment, form resources to activities and form activities to products/customers. However, in more complex models a multi-stage assignment is proposed, including the initial tracing of various general ledger accounts to resources and multi-step assignment of support activity costs to primary activities. It is argued that, apart form products and customers, other cost objects, such as suppliers and distribution channels should be created. In addition, an unused capacity cost pool should be established in order to model resource consumption by products and not the supply of resources. 

Additional features of ABC may be cost hierarchies (Cooper, 1990), the model of resource consumption (Cooper and Kaplan, 1992) and the concept of flexible and committed resources (Kaplan and Cooper, 1998). Under the cost hierarchy approach, costs should be directly traced to a cost object at the lowest level to which they can meaningfully be assigned without arbitrary allocation
. The concept of resource consumption makes keeping the distinction between variable and fixed costs possible, while distributing full costs to cost objects
. 

Activity-based information systems (ABIS) are described by Nair (1999) as a set of software programs, embodying cost accounting and analytical tools. Such systems understand cause and effect by modelling the relationships among cost objects using ABC as its backbone. Furthermore, ABIS assigns performance measures, both financial and non-financial, to various cost objects, thus creating a multidimensional map of an enterprise. 

ABC, ABM and ABIS are receiving increasing attention by Polish companies because of  growing realisation that traditional cost accounting does not yield appropriate managerial information. However, on the basis of anecdotal evidence, the adoption rate of ABC in Polish companies is rather low.
3.2. The Object-Oriented Approach

An object is a representation of the real world thing, material or abstract. According to Martin (1993), objects are “nature’s building blocks” and “packages of behaviour, like biological cells”. Object orientation is based on the concept of objects which encapsulate (contain within and hide from an outer view) their respective data descriptions and their behaviour. Objects encompass data and processes together. By using the object-oriented (O-O) approach, a complex system can be modelled and explained as a set of objects linked with one another by static and dynamic connections. For example, an object-oriented process modelling is proposed to analyse business processes and assist their redesign (Wang, 1994), and to model information for computer-integrated manufacturing (CIM) systems (Sless et al, 1999).
In the O-O approach, a system is modelled and explained as a set of objects, which represent the real world features, linked with one another by relations. An object is an information entity, which can be identified by its specific name (identification) and has one or more attributes and methods. Attributes define what the object is. Methods define the functions that the object performs and relations that relate the object with other objects in the model. A relation includes inheritance and message sending (data flow from one object to another).

Figure 1 depicts a graphical representation of an object using the Coad-Yourdon’s method (1991), which we simplified for the purpose of this paper. Static inheritance interdependencies between objects and dynamic message sending interconnections are also shown in Figure 1. 

Figure 1  Graphical representation of objects and the object-oriented analysis method


3.3. Construct: Object-Oriented Approach to Designing Activity-Based Information Systems

Costing systems consist of data (cost and non-financial), and methods – such as cost accumulation, transformation and reporting. The current trend is on supporting costing systems that are not rigid, but are adaptable and flexible, and tailored to the needs of managers. In an ever-changing environment, a rigid costing system will be perceived by managers as obsolete or misleading. A costing system captures and represents the information and knowledge necessary to support accumulation, transformation and reporting costs to facilitate decisions. While specific decisions that may need to be made cannot always be foreseen, costing systems should be designed to fulfil several general needs, common among managers – such as decisions regarding product / customer profitability, resource allocation, reducing non-value-adding activities, control of responsibility centres etc.

Within the O-O methodology, the whole system can be decomposed into reusable cost objects. This is a promising way to handle the complexity of the system design and ensure its flexibility in a changing environment. From a system perspective, a costing system is composed of a number of related objects, with each object having its own attributes and behaviour. Communication (here: cost transformation) is achieved by message passing from one object to another. 

The following is a simple example of how set-up activity costs are modelled using the O-O approach. A Set-up activity object consists of the object name, attributes and methods as shown in Figure 2. One of its methods or services is to calculate monthly set-up costs. This service invokes different objects, such as Set-up_staff or Set-up_materials, through messages to send appropriate cost data. Another method is to calculate the unit set-up cost. This functionality does not use other objects. It rather modifies the data contents of the object (divides monthly set-up costs by the number of set-ups).

Objects, such as Set-up, Set-up_staff and Set-up_materials, are building blocks of an O-O model, because they are reusable and loosely connected by message interchanges from one object to another. Therefore software program development using the O-O approach shifts from programming to designing and assembling the system building block components, i.e. reusable objects (Scheer, 1998). Once defined and tested, objects can be reused in different ways and may be modified without having to change any other parts of the system. For example the same Set-up_staff object can be used to calculate the costs of a Set-up activity object or a Production_department object (ie. departmental responsibility centre costs). This enhances the flexibility of the systems and its ability to adapt to changes in the environment, and in information needs of the management
. 

Figure 2 Set-up costs descriptions under the object-oriented approach



In the “classic” ABC models, a cost object is defined as product or customer. The term “cost object” is also understood as a reason for performing activities and using resources, an approach consistent with the ABC assumption that products and customers require the performance of activities and performing activities creates the need for resource consumption.  Therefore, cost objects are considered to be the last stage in the following one-way cost flow scheme: 

Resources

↓

Activities

↓

Cost objects

(product and customers)

ABC systems are based on modeling the cause-and-effect transformation of cost flows within a company. In order to model causal relations in the costing system, semantic links among the cost objects should be created. Many semantic links are beyond the scope of the basic concept of activities using resources and products/customers using activities. Examples of such semantic links that we found in our prior research include: 

· certain resources are absorbed directly by products, rather than activities, or given directly to customers, 

· some resources are part of other resources (e.g.. salaries, bonuses and social benefits are elements of human recourse costs, some fixtures are part of buildings), 

· some activities are performed to support other activities, rather than products and services,

· some activities are performed to support the acquisition or maintenance of resources (i.e. incoming material inspection and machine maintenance),

· some activities are performed to support suppliers, rather than products and customers.

We propose that cost modeling be multi-dimensional and will not contain any formal limitations as to the number of stages or the order of cost transformation, existing in one-way models. This will allow modeling of all causal relationships in the costing system. As a result, costs will be traced to cost objects to which they can meaningfully be assigned. Based on some of the examples above, a multi-dimensional cost-flow scheme can be presented as follows, and can be compared to the simple one-way cost flow scheme depicted above:
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We define cost objects broadly in order to include resources, activities, organisation units, as well as products and customers. Because cost information related to resources and activities is highly demanded by managers, consequently, not only products and customers but also resources, activities, suppliers, departments and other organizational units are recognized as equally important objects of cost accumulation and reporting. The cost flow can be conceptualised as linkages among cost objects representing different elements of an ABC model in a particular company:
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This can be simplified to a generic relationship between objects:

Object → Object(s)

The management process can be seen as a set of decision objects. Cost objects are decision objects for which separate measurement and reporting of costs are desired. Cost objects are objects that contain and manipulate cost data. Not only do they represent cost pools, they also contain information on how costs are transformed, for example, to calculate a unit cost or to be allocated from one cost pool to another. Therefore, a costing system can be described as a set of cause-and-effect linkages among the cost objects.
For a generic ABIS cost object, we identified the following four types of attributes for: 

· identification data,

· cost driver information,

· cost data,

· performance measurement data.

Identification data comprises an object’s name, alphanumeric ID, and other reference data.

Cost driver information includes:

· identification of cost driver(s), 

· available amount of cost driver,

· budgeted amount of cost driver,

· actual amount of cost driver,

· budgeted unused capacity,

· actual unused capacity.

Typically, cost data comprises:

· budgeted costs,

· unit budgeted cost per driver,

· budgeted unused capacity cost,

· actual costs,

· unit actual cost per driver,

· actual unused capacity cost.

Performance measures are dependent on the particular needs of a company’s management. For example, a staff-resource object may contain non-financial information concerning absenteeism, staff turnover and training hours for a particular group of workers. 

The ABC object consists of the following subclasses: Resource_element, Resource, Activity, Product, Customer. If necessary, other subclasses – such as Supplier and Department – may be added to the ABC object.

The design of O-O ABC systems involves four steps. They are:

1. Identifying objects for which a separate measurement and reporting of costs are desired.

2. Determining causal relations between cost objects that model the cost transformation within the company. 

3. Assigning input cost values to resource element objects.

4. Assigning the cost to other cost objects through causal relations between cost objects in the model.

The preliminary construct was created at a Polish textile mill and a pharmaceutical company based on our experience gained during the design and implementation of ABC systems in these companies. Recognizing the problem of a lack of frameworks for designing complex and flexible ABIS, we proposed the use of the O-O methodology to designing such systems.  The concept developed in our prior research was used and verified at Poczta Polska (PP). 

4.  Applying an Object-Oriented Approach to Designing an Activity-Based Information System at Poczta Polska 

Poczta Polska (PP) is the Polish state-owned postal monopoly. Currently, PP has been undergoing restructuring and commercialisation (becoming a corporation, rather than a state-owned public utility), with the full liberalisation of the postal services planned in 2009. 

Under The European Union regulatory framework (Directive 97/67/EC), PP is identified by the Polish state as the provider of universal postal services, with the obligation to provide a minimum range of services at the same price, regardless of their geographical distribution and achieving specifically set quality standards. To ensure the financial equilibrium in the universal service provision, universal service providers such as PP may enjoy a regime of monopoly on some segments, forming the reserved area which provides for pre-fixed price and weight limits to the extent necessary to ensure the maintenance of the universal service. The universal service providers must keep separate accounts within their internal accounting systems between reserved and non-reserved services in order to avoid cross-subsidisation. This system of accounting separation must operate on the basis of consistently applied and objectively justifiable cost accounting principles.  

Although the use of ABC is not directly prescribed in the regulatory framework, the Directive states that whenever possible costs should be assigned or allocated on the basis of direct analysis of the origin of the costs themselves, and when direct analysis is not possible the allocation should be on the basis of an indirect linkage to another cost categories for which a direct assignment or allocation is possible (Directive 97/67/EC). 

These organisational changes and regulatory provisions caused PP’s management to look for support in developing a costing system that would have not only regulatory but also managerial value; to support business process analysis and decision making. From our research point of view, the PP’s case allowed us to verify our concept in a more significantly complex environment than we encountered in the prior two cases of medium-sized companies; PP employs more than one hundred thousand employees and operates over 5 thousand post offices. The main complexity was to build a company-wide cost model based on the product flow and cost data only from representative organisational units. 

The joint development process commenced with our preparation of the conceptual framework for an activity-based costing system at PP, which we presented to PP’s management in 2003. After the formal acceptance of this framework by the management of PP in the following year, we conducted workshops for PP employees. These workshops were held in the form of  two-semester (2004/2005) post-graduate studies developed in association with the Warsaw School of Economics. Over 50 participants took part, most being middle management from various financial and operational departments, representing both central and regional units. The participants were familiarised with the activity-based approach to costing systems and our object-oriented methodology to the system design. During 2004 and 2005, the detailed principles and algorithms of the costing system were developed and tested during our joint project with PP and computer software consultants. This part of the project involved regular workshops organised internally by PP and additional work assignments for the participating PP employees.

Throughout the whole design process we used the O-O approach to construct cost objects and causal relations among the objects.

4.1. Identifying Cost Objects

The choice of the product cost objects was determined by the requirements to calculate the costs of universal services. Forty services and groups of services were selected, including five reserved services. In addition, the management chose ten other main products for which pricing decisions were considered of strategic importance.
Other cost objects were identified during the workshops by analysing PP product flows and the design of operations, central and territorial organisational structures, employee job descriptions, resource databases (such as payroll and fixed assets registers) and the general accounting system. Eight resource-related subclasses and four activity-related subclasses were identified (see box below). 

	Resource-related object subclasses at PP:

1. Employees

2. Buildings

3. Building space

4. Specialised postal equipment

5. Workpoint equipment

6. Fittings and fixtures

7. Information systems

8. Materials
	Activity-related object subclasses at PP:

1. Single-product primary activities

2. Multi-product primary activities 

3. Support activities

4. General administrative activities




4.2. Determining Causal Relations among Cost Objects

The cost-and-effect cost flows for products were determined on the basis of the detailed flows of production operations (so called “product technologies”). A causal Object → Object(s) relationship was defined by three elements:

· source object – the object which costs are assigned to other object(s),

· target object(s) – the object(s) to which costs are assigned form the source object,

· cost driver – a factor that causally affects costs.

However, when a one-to-one causal relation was determined, no cost driver was necessary.
Causal relations were developed in accordance with the principles of ABC. The main semantic links that were found between object subclasses are presented in the box below. The O-O method we propose implies no particular sequencing of cost transformation. However, there is a certain sequence embedded in the logic of ABC, starting with the calculation of resource cost pools, then allocating the costs to activities and ending with the allocation of activity costs to products. 

Main causal relations among objects at PP:

· All resources consist of resource elements (i.e. equipment cost consist of depreciation, maintenance, supplies etc.)

· Some resources can be divided into smaller objects (i.e. buildings are divided into different areas that differ in cost)

· Some activities should be divided into several tasks (i.e. customer service activity at the counter should be divided into tasks such as selling stamps and registering mail)

· Some resources are consumed by activities (which is a “classic” ABC relation)

· Some resources are used solely in one activity e.g. specialised equipment is used in one activity)

· Some resources are used in multiple activities (e.g. post office employees perform various tasks)

· Some resources can be unused or idle (e.g.. some equipment is used below its normal capacity levels), therefore not consumed by activities

· Some resources can be used below their capacity to ensure the maintenance of products and services (e.g.. post offices in both rural and urban areas are open 8 a.m. to 8 p.m. to provide the universal service) 

· Some resources support other resources, rather than activities (e.g. some equipment constitutes a part of buildings or some equipment is used by employees)

· Some resources are consumed directly by products and services (e.g. warehouses dedicated for specific products, specialised computer applications designed to support a specific product or service)

· Some activities (single-product primary activities) are performed directly on only one product and service

· Some activities (multi-product primary activities) are performed directly on several products and services

· Some activities (support activities) are performed to support other activities or resources, rather than products and services

· Some activities (general administrative activities) are performed to support the entire company, rather than particular activities, products or services
4.3. Assigning Input Cost Values to Resource Elements

Resource elements, such as Salary, Benefits, Depreciation etc. of a particular resource, represent input cost data. Estimated costs of resource elements for 2005 were used in the initial project at PP. However, the company-wide model was based only on resources and activities in representative organisational units, not the entire organisational structure.  Following statistical sampling, one unit from every unit type was represented in the model. In the case of central units, 100% of costs were represented. However, only one out of 10 territorial units and 2 out of 11 dispatch units were accounted for in the model. Because of geographical differences, no average regional unit was found. A “virtual” regional unit, composed of 97 post offices in rural and urban areas, was created. Once the cost values of resource elements were inputted, the costs could be assigned to other objects through determined relations in the model. 

4.4. Assigning the Cost to Other Cost Objects through Causal Relations
Various cost drivers were used in transforming cost from one object to another. Main cost drivers used to link objects are presented in the box below. In addition to estimated costs, estimated driver volumes for 2005 were used to calculate the cost of services in the initial project at PP. An example of O-O cost flow at PP is presented in Figure 3.

Cost drivers at PP:

Standard times for operations

No. of FTE

% of work time 

No. of square meters

No. of equipment pieces

No. of machine hours

 No. of product / service units
5. Conclusions and Discussion

This article initially started from the idea to apply concepts from the O-O analysis field to ABIS, to improve the adaptability and flexibility of costing systems design. The article gives an elaboration of an object-oriented approach to designing activity-based information systems. Within this structure, an ABIS model consists of a group of related cost objects described by their attributes and of links among these objects. These links constitute the cause-and-effect transformation of cost flows within a company. Objects within the O-O approach, are defined as encapsulating both data and methods (i.e. processes or functions). This combination makes them very useful for modelling cause-and-effect relations among resources, activities, products etc. 

The contribution of the proposed framework is that the O-O approach provides a dynamic, adaptable and flexible framework for designing ABIS. Cost objects are decision objects for which a separate measurement and reporting of costs is desired and include resources, activities, organisation units, as well as products and customers. Reusable cost objects and relations among the objects can be easily applied as building blocks of activity-based cost information systems. Because the nature of costing systems is deterministic, in order to achieve causal relations, semantic links among the cost objects should be created. These features differentiate our concept from the existing ABIS design concepts. 

The practical relevance of an object-oriented approach to designing activity-based information systems was tested in three case studies. This generic model has been confirmed by applying it to designing ABIS in three different companies. It was accepted by implementation teams in these companies as a practical and flexible tool to understand and model the specific nature of the company’s cost accumulation, transformation and reporting. All targeted companies used the O-O approach to modelling their cost flows and designing ABIS. Because the proposed approach at PP enabled the company to implement an organisation-wide ABIS, regularly used in parallel with the old system, we believe that our construct passed the weak market test within a medium-time span (see Labro and Toumela, 2003). However, more research in this area is needed to examine the scope of the construct’s applicability. We also believe that the long-term use of O-O systems is an important direction for further research, to verify the systems’ flexibility to be reused and extended by adding new objects and new relations. 

Though the framework gives useful concepts to designing ABIS, there are still many challenges. One of the challenges is the actual effective conduct of ABC implementation using O-O information technology. Because the model represents the way the cost information is structured, it could also have significant implications for developing IT systems. When the O-O modelling methodology is used in the design of an ABIS, the cost model can be directly converted into O-O software programs. IT and ABIS could share the common language and methodology in order to avoid inconsistencies between cost flow and IT models. Several other directions for future research seem promising in generalising the research conclusion and testing the framework presented: (1) the extent of adopting of object-oriented IT by commercial ABIS software vendors and consultants, (2) the influence that object-oriented IT design has on the architecture of ABIS models in other companies, (3) the extent of adopting of O-O methodology in ABIS. 
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� Multiple overhead rates were used in cost accounting far before the 1980s but generally lacked the fundamental step of defining an organisation’s cost flow at the activity or process level.


� Over forty years ago, Riebel (1959) suggested the need for Einzelkosten or individual costs of decision objects, as opposed to full allocation of costs to products. Individual costs are costs uniquely attributable to individual cost objects. However, Riebel emphasized such cost objects as production cells, departments, products and product lines, rather than activities and processes.


� These principles can, too, be traced back to earlier concepts of contribution reporting, normal costing and variable costing.


� Splitting up systems into smaller units is not a new concept. One example is the modular principle, for example dividing a larger ABIS into a resource module, activity module and product/customer module. However, the flexibility and adaptability of O-O systems is believed to be greater than of modular systems.





�to moim zdaniem trzeba skrócić o połowę
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