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Abstract: Knowing the real costs of a project, correctly estimating them and identifying
the risks involved in resource allocation for projects such as the construction of a
petrochemical unit whose resources are expensive or difficult to access, is of particular
importance. So, in this paper a mathematical model for activity-based costing based on
risk-based resource allocation has been developed. In other words, the activity-based
costing approach is developed based on the risk of allocating resources to activities. In
order to illustrate the proposed model, a numerical example related to the construction
project of a PVC production unit has been used.

Key words: Activity-based costing (ABC), Resource allocation, Risk, Risk-based
resource allocation.

Aim and Introduction

New costing systems should focus more on estimates and forecasts than before.
Considering that the decision-making process is basically based on quick response, this
is in conflict with the access time to real information in traditional systems. These
inadequacies and the increase in global competition, which has given great importance to
the availability of quick and timely cost information, led to the emergence of a new
method for costing known as activity-based costing [1].

In the application of ABC, steps are considered for the accumulation and distribution and
sharing of production costs. In the first stage, the indirect costs of the resources are
assigned to the cost pools, and in the second stage, the accumulated costs in the tanks or
cost centers are assigned to the products.

Activity-based costing was proposed by Cooper & Kaplan as an alternative to traditional
accounting techniques, and then it was widely used in complex manufacturing
organizations [1].

ABC models determine the relationship between products and resources used in
production at all stages. Activity-based costing has often been proposed as a part of total
cost management [2].

Therefore, by using costing methods in conditions of risk and uncertainty, more reliable
cost information can be obtained. By examining past studies and researches in the field
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of costing, it was found that their focus was mostly on carrying out activities, and less
attention was paid to the risk factor.

Methodology

The ABC system calculates the cost of services and products by relating organizational
costs to the activities required to perform services or products. ABC aims to more
accurately allocate overhead costs to products or services using cost drivers. Therefore,
the structure of an ABC system includes two stages; In the first step, resources classified
as indirect costs are allocated to activities. In the second step, the cost of each activity is
assigned to products or services through cost drivers. The ABC system assigns an
appropriate cost driver to each activity, calculates costs based on it, and thus provides
more appropriate information about the costs and resources required to produce products
and services [3].

In this article, the use of the ABC approach, which focuses on identifying activities and
cost centers, has been discussed in the form of a mathematical model whose purpose is to
minimize the risk of resource allocation to activity centers based on the desired limitations
in costs and resources. Due to the fact that the numerical values of the parameters in the
general model, such as cost and time, have uncertainty, risk-based resource allocation
modeling has been considered.

Findings

To test the proposed model, the main activities of the construction and installation stage
of a petrochemical unit were considered, and after collecting the required data, the steps
of the developed model for resource allocation and the steps of the activity-based costing
approach have been implemented. The results show that there is a difference of 0.712, -
1.847,-2.091, -1.211, 0.289, 0.825, 0.557 and 1.416 percent between the costs calculated
based on the allocation of resources of the proposed model for the activity centers and the
costs estimated according to the past data.

Discussion and Conclusion

The problem of resource allocation is the optimal allocation of available resources
between a number of activities. Optimal allocation means maximizing the number of
outputs and profits and minimizing risk, cost or any other goal that is defined according
to the conditions of the problem. Since the problem of resource allocation has many and
wide applications in different fields, different methods are used to formulate this problem.
Due to the fact that according to the specific conditions governing each issue, certain
restrictions should be applied on the way resources are used [4].

For this purpose, in calculating the cost of activities and while allocating resources to
activities, the risk of allocating resources to activities should be considered. Combining
the risk of resource allocation to activities and activity-based costing will give a more
realistic estimate of costs according to conditions and uncertainties [5]. The proposed
model in this article has addressed this issue.

Organizations are always looking for a better way to manage costs and increase
profitability. If the cost of carrying out a project or activity is estimated to be higher than
its actual value, its implementation may be opposed; On the other hand, underestimating
the cost can lead to the implementation of an activity or a project that was actually not
economical. Therefore, it is very important to consider all factors affecting the cost. Risks
are very important and challenging factors in costing, not paying attention to them can
have many adverse effects on costing results [2].
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The model presented in this research was able to calculate the project completion cost
according to the risk factor of allocating resources to activities for risk-based resources
using the activity-based costing approach. Therefore, it can be a basis for including the
allocation risk in the activity-based costing approach.
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