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Abstract 
 

Background: Activity based costing or (ABC) is one of the new costing methods with an increasing application 
throughout the world. This study uses ABC method for calculating the cost price of services in governmental 
hospitals in southern Iran.  
 
Methods: After finding out the present method’s weaknesses, with regard to the services offered, all hospital units were 
divided into three main categories including administration, diagnostic services and hospitalization. Then, by using activity 
analysis method, activity centers in each one of the above-mentioned parts were defined followed by costing in each 
activity center. The costs of Administrative activity centers were divided into diagnostic and operational based on 
cost driver using “concurrent equations method” to find the percent of giving and receiving services to/from other 
centers. After determining the costs of diagnostic and operational activity centers, based on the volume usage of 
activities, the cost price of the hospital services was calculated. 
 
Results: The cost price from ABC method differed significantly with that from Tariff method. ABC method repre-
sented useful information about the volume and combination of cost of activity services, cost price of hospital 
services and could calculate the cost level constituent services.  
 
Conclusion: ABC can be used as an efficient method in health centers in developing countries which is beneficial for 
both managers and the policy and decision makers. 
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Introduction 
 
Nowadays with the growth and development of ad-
vanced technology in different dimensions, as well as 
the increasing variety of complex activities, understand-
ing these changes and the evaluation of their effects on 
the organizational costs are very important. This re-
quires designing a good method for costing to detect the 
variety and complexity of such activities and the evalua-
tion of their effects on the costs of the services offered. 
The traditional costing methods, especially the methods 
used in the hospitals of the country, can not practically 
meet these expectations. These methods determine the 

cost price of the offered services based on the fixed tar-
iffs and regardless of the conditions of the hospitals.1,2 
So using proper and effective methods of costing is a 
fundamental necessity. Activity Based Costing (ABC) is 
one of the new costing methods with an increasing ap-
plication throughout the world. This method, in calculat-
ing the costs, makes use of the effects of activities’ 
changes, complexity, variety and specific features. A 
distinct feature of this method is the ability of exact di-
agnosis of costs and presenting the non-financial infor-
mation to improve the performance and efficiency of the 
activities.1,2 Meanwhile, by applying ABC method, one 
can diagnose the organizational unused capacity re-
sources and so decrease the cost of presenting the ser-
vices, using them in other activities.3,4 This study was 
performed to determine a proper model for the cost 
price of the offered services to patients, compare the 
enacted tariffs for the offered services to the patients 
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with ABC method, detect the unused capacity in hospi-
tal methods regarding the information provided by the 
proposed method, presenting the proper information for 
standardizing activities and appraisal of performance 
(Benchmarking) and provide the necessary information 
for hospital budgeting, especially Activity Based Budg-
eting (ABB) system in Shahid Faghihi Hospital as a 
governmental one. 
 
 
Materials and Methods 
 
To design stages for applying ABC method, whole 
activities in governmental Faghihi Hospital in south-
ern Iran were observed by a system designing team 
during a period of 8 months. The ABC system was 
designed regarding the financial information of the 
hospital in 2005 and then the cost price services and 
other relevant data were collected in different parts of 
the hospital. 11 steps were undertaken for designing 
the proposed method. 

In step 1, the existing situation and its weaknesses 
and insufficiency were determined. First the current 
method (fixed tariff) was evaluated to find out its 
weaknesses, activities performed in each hospital 
unit, and the possibility of separation and classifica-
tion of different centers in later stages. 

In step 2, a system of teamwork was organized. 
Therefore, the related groups in various parts of the 
hospital designed the proposed method before collect-
ing the information regarding the cooperation of spe-
cialists and various parts of treatment units. The ob-
jectives of designing the method and the related du-
ties of each team member were determined.  

In step 3, the existing units of the hospital based 
on their functioning were separated. So, the whole 
units of the observed hospital were divided into three 
general parts based on the services offered to patients 
including operational divisions such as recovery, op-
erating room, heart surgery, and emergency units of-
fer services to hospitalized patients, diagnostic divi-
sions offering diagnostic services to the hospitalized pa-
tients and outpatients (laboratory, radiology, etc.) and 
administrative and service divisions that are units re-
sponsible for facilitating and offering services to all 
hospital units. These divisions such as accounting, 
hospital management, and administrative units have 
no special physical output. 

In step 4 tracing and separating of the operational 
activities of hospital were undertaken to determine 
the activity centers and perform the activity analysis. 

In this step, the necessary activities in providing the 
services for patients were identified by consulting 
with team members. The activities (Unit level and 
Batch level activities) related to services in surgery 
units were determined. A surgery operation consisted 
of some activities requiring numerous sources involv-
ing some costs. 

In Step 5, the activity centers based on operational, 
diagnostic and administrative units were defined. After 
separation of the existing units in the hospital, the activ-
ity centers were identified for costing operation since 
each of these units includes other subdivisions. The 
definition of the activity centers in each hospital unit 
(administrative, diagnostic and operational) is different. 
In administrative units, having no role in offering ser-
vices to patients directly, each subdivision can be con-
sidered as an activity center based on its duties in the 
organization chart, and then the detailed activity centers 
can be identified by using activity analysis method in 
each activity center and the costing operations can be 
performed by this center. Therefore, the accuracy of cost 
price operation and its calculation would increase. For 
example, if the accounting unit is considered as an activ-
ity center and the costs allocating operations are per-
formed based on this general activity center, the divided 
costs will not be allocated correctly in this activity cen-
ter because various activities are performed in account-
ing unit, some of which have no relation with services to 
other activity centers at all. Therefore, its costs should 
not be allocated to these activity centers. For example, 
the activity center of accounting of patient discharge 
only provides services for released patients. It is obvious 
that all costs of these centers should be allocated only to 
the discharged patients (cost object). However, the ac-
tivity center of accounting of salary performs the ac-
counting operations and pays the personnel’s salary in 
the hospital; therefore, its costs should be allocated to 
the personnel of this division. In diagnostic divisions, 
the activity centers were defined based on the kind of 
their output. For example, the laboratory output is 
based on the number of accomplished tests or radiol-
ogy division is the number of accomplished radiogra-
phy. Therefore, the laboratory and radiology divisions 
are defined as two separate units. Of course, each ac-
tivity center is divided into some subsections with 
their own specific outputs based on which the costing 
operations and calculation of the cost price are per-
formed. For example, the activity center of the labora-
tory is divided into laboratory activity center of He-
matology, laboratory activity center of cytology etc. 
An activity center in the operational divisions was de-
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fined according to the kind of service it offers to the pa-
tients. For example, each in-patient departments offering 
the necessary services to patients pre- and post-operation 
were considered as an activity center. The activity center 
outputs in such units were identified based on bed occu-
pancy day.  

In step 6, activity analysis in the activity centers 
was evaluated. The purpose of activity analysis is iden-
tifying the activities for necessary information about 
the kinds of activity, activity level, the activity pur-
pose, the necessary resources and the time of activity 
accomplishment. Activity analysis is an important and 
fundamental stage in ABC method. In this stage, by 
applying the activity analysis form, the activities per-
formed along the determined goals were identified. In 
addition, the amount and kind of consumed materials, 
their cost and the cost of the equipment deprecation 
were calculated.  

In step 7, standardizing and time measurement of 
the activity were undertaken. Considering the fact 
that determining the time of each activity perform-
ance has a direct effect on calculating the costs of 
manpower and allocating the indirect costs to each 
activity, in this stage, after analyzing the activity 
based on each division, the activities performed in 
each activity center was converted to standard 
ones.Then by using time measurement methods, the 
time performance of these activities was recorded.  

In step 8, the costs of resources of activity perform-
ance were identified. In this step, by using the informa-
tion of activity analysis and accounting data during the 
considered period, the costs of each activity center con-
sisting of consumed material costs, manpower costs, the 
costs of equipments depreciation, etc. were identified 
based on unit level costs, batch level costs, hospital level 
costs and sustaining level costs.  

In step 9, allocation of the costs of activity centers to 

one another was done. In this step, with regard to the 
volume of the services of each activity center offered to 
other activity centers, the costs are allocated. The ad-
ministrative and servicing centers’ costs are allocated to 
other activity centers, using cost driver criterion, so such 
center’s costs will be zero.  

In step 10, Allocation of the resource costs to the ac-
tivities was done. In this step, the cost of the consumed 
resources was allocated to the activities. For example, the 
necessary activities of radiography include patient recep-
tion, radiography operations and preparation of the final 
picture. In this stage, the cost of each activity was calcu-
lated separately, and then according to the total cost ac-
tivities, the cost price of services was determined.  

In step 11, Allocation of the activity cost to cost object 
and the cost price of services were calculated. In this step, 
with regard to the use of outputs or cost object, the ac-
tivity cost was allocated to cost object. Moreover, the 
costs of the services offered or their cost price were 
determined. Since the activity volume and services in 
these centers are based on bed occupancy day, direct 
cost (unit and batch level costs) and indirect cost 
(hospital and sustaining cost) were calculated based 
on the activity center. Then, with regard to bed occu-
pancy day, the cost price of every bed occupied in 
each day was calculated.  
 
 
Results 
 
The activities (Unit level and Batch level activities) 
related to services in surgery units are displayed in 
Figure 1. A surgery operation consists of some activi-
ties requiring numerous sources involving some costs. 
Only the unit level and batch level have been indicated 
in this Figure and the activities of sustaining level and 
hospital level are not included. 

Laboratory A.C Clinic A.C Archive Medical A.C Reception A.C 

Hospitalization 

Patient checkup Folder Constitute Reception 
PATIENT 

Test & Radiology 

Surgery Recovery Patient Discharge 

Nursing A.C Hospitalize A.C Recovery A.C Accounting A.C 

Figure 1: Activity centers and the process of offering service to patients. 
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The cost of drug store activity center was allocated 
according to the number of prescriptions or the costs 
of utility and technical services activity center were 
allocated according to physical space of each activity 
center (Figure 2). 

Regarding the use of numerous bases for allocat-
ing the costs in ABC method, using one-side and/or 
two-side allocation is inappropriate. The concurrent 
equations method was used in this research for cost 
allocation. That is the whole identified activity cen-
ters in the hospital were displayed on a line and co-
lumnar matrix. Then, the percentage of services of-
fered to other centers was identified based on the cost 
allocation.Since there is a give and take relationship 
between activity centers, the concurrent equations 

method with 3844 variables was used to determine 
the real volume of services in each activity center, 
using inverse matrix. Finally, the allocated costs to 
other activity centers were identified regarding the 
collected costs of each activity center (Figure 3). 

In Table 1, cost price of services of radiography ac-
tivities is identified according to the unit and batch cost 
(consumed material, the cost of manpower) of each 
output, hospital and sustaining (equipments and build-
ing deprecation and allocated costs from other activity 
centers). Based on the activities employed by each ser-
vice, its cost price was calculated. In the last column of 
Table 1, ABC method is compared with the present 
tariff method and the deviation is presented. 

In the last column of the Table 2, the cost price of 

Primary Activity Center     Subsidiary Activity Center      Driver and Cost Object 
 
 

                                    Accounting of Discharging             Number of Discharged  
 
Patients 
 

Accounting A.C              Accounting of Salary                   Number of Personnel 
 

                                  Accounting of capital Goods       Number of capital Goods 

 
 
 
 
 
 
 
 
 
 

Figure 2: Activity Center definition Process and Cost Assignment in Hospital Accounting Activity Center. 
 

 

Material consumer 
Papery packet: 360RLS  
Radiology film: 3843 RLS  
Papery label: 50 RLS  
Material film: 1950 RLS  
Total cost material: 7198 RLS  

Equipment deprecation 
Radiology equipment:1834 RLS 
Appearance film eqip:1172 RLS  
Construction and administrative 
equip: 1055 RLS 
Total cost: 4061 RLS  

Man power 
Radiology technishian: 6100 RLS 
Appearance film Technician:                                             
4500 RLS  
Expert reporter: 7352 RLS 
Total cost: 17952 RLS  

Cost Allotment from other center 
Utility activity center: 1100 RLS 
Administrative A.C:1251 RLS  
Activity center services: 850 RLS 
Kitchen activity center: 420 RLS  
Other activity center: 1680 RLS  
Total cost: 5301 RLS 

Radiology of thorax 
with macro film 

 
Cost Price: 34512 RLS  

Unit & Batch 
 Level Cost 

Sustaining & Hospital 
        Level Cost 

 
Figure 3: Costing process and cost allotment in radiology activity center. 

http://www.irmj.com


ABC system in governmental hospitals 
 

WWW.irmj.com Vol 10 April 2008 93 

the two methods was compared and the deviation of 
cost price was determined.  

In this study the cost prices of a hospital, based on 
direct costs (the costs of unit level and batch level) 
and indirect costs (the costs of hospital level and sus-
taining level) were calculated and separated. The cost 
price of bed occupancy day in the Emergency De-
partment was equal to 170 US$ of which 64% was 
the allocated costs from the servicing activity centers. 
The cost price of Thorax Photography was 28 US$, of 
which the allocated costs from servicing activity cen-
ters was 11 US$ (37%). The high volume of indirect 
costs indicates that the capacity of operational activity 
centers, (pivotal patient) and pivotal outputs are not 

used property because indirect costs related to prepar-
ing the side facilities for offering the services had a 
fixed nature from a behavioral point of view.If the 
volume of output was high, the indirect costs de-
creased fast that it ultimately decreased the cost price. 
The difference in cost price in ABC method from that 
in tariff method was another result of our study. The 
cost of bed occupancy day was calculated about 170 
US$ in internal emergency unit but the enacted tariff 
for this bed by Health Ministry was 87 US$ with an 
unfavorable price deviation equal to 83 US$. It is 
considered that all deviations were negative based on 
the kind of bed occupancy/day. One of the other im-
portant results was the identification of the cost price 

Table 1: Cost price of services of radiology by ABC method and its comparison with Tariff /cost based in Rials. 
Type of cost ABC Method 
Radiology 
Services 

Cost of mate-
rial for each 
unit 

Cost of 
man power 
for each 
unit 

Total di-
rect costs 
for each 
unit 

Cost of as-
signment from 
other activity 
center  
(indirect cost) 

Cost of 
price from 
ABC 
method 

Cost of 
services 
with tariff 
method 

Deviation 
of ABC 
cost price 
and tariff 

Radiology of 
thorax with 
macro film 

7198 17952 25150 9362 34512 9362 -16012 

Radiology of 
thorax with 
medium film 

6288 17749 24037 9256 33923 9256 -16093 

Radiology of 
pelvis 

6288 17749 24038 9256 33289 9257 -16289 

Radiology of 
urinary  

6766 17747 24513 9255 33768 9255 -16068 

Radiology of 
sinuses 

2119 13807 15925 7200 23125 7200 -12625 

 
 

Table 2: Cost price of bed occupancy day by ABC method and its comparison with Tariff/cost based in Rials. 
Cost of activity center Cost of price wWith ABC method Type of 

cost 
 
 
Hospital-
ized and 
ICU Parts 

Direct 
costs for 
each ac-
tivity cen-
ter (unit 
and batch 
level cost) 

Indirect 
costs for 
each activ-
ity center 
(hospital 
and sus-
taining 
level cost) 

Bed  
occu-
pancy-
day 

Cost 
price of 
bed oc-
cupancy 
day 
based 
on direct 
costs 

Cost price 
of bed oc-
cupancy 
day based 
on indirect 
costs 

Cost 
price of 
occu-
pancy 
bed day 
based on 
total cost 

Costs of 
bed  
occu-
pancyday 
based on 
tariff 

Cost 
price  
deviation 
bed oc-
cupancy 
day of 
ABC 
method 
andtariff 

Recovery 258959072 192887945 6991 37042 27591 64633 ـ ـ 
emergency 393020282 685657170 6900 56959 99371 156330 79530 -76800 
Heart CCU 234580488 352672184 2027 115728 173987 289715 193200 -96515 
Heart ICU 416779037 252631014 916 454999 275798 730797 386500 -344297 
Internal ICU 357354227 251352903 1458 245099 172396 417495 386500 -30995 
Surgical ICU 242759617 219278567 939 258530 233524 492053 386500 -105553 
Surgicalunit 269685657 355966261 4620 58374 77049 135422 79530 -55892 
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difference of bed occupancy/day in intensive care 
units (ICU) with that in other departments. The main 
reason for the cost of bed occupancy/day was the cost 
of deprecation of equipment, facilities and expert 
manpower for preparation, the sustaining cost and 
low number of beds occupied. The cost of every bed 
occupied in the Heart Surgery Ward was about 795 
US$, which had the negative deviation of 375 US$ in 
comparison to that in the enacted tariff (421 US$). 
One of the reasons for the negative deviation of the 
costs of bed occupancy/day, specially, in intensive 
care units (ICU), is the low number of beds. Bed oc-
cupancy/day in the Heart Surgery ICU was 35.3% 
during the observed period. Regarding the high vol-
ume of costs, their full capacity has not been used, 
but the whole fixed cost of these activity centers was 
only allocated to bed occupancy/day and then the cost 
of every occupied bed/day had increased signifi-
cantly. Determining the capacity and unused re-
sources in various departments of the hospital was 
another result. In thorax photographing, the standard 
time for presenting the output should be equal to 810 
hours, but it was 4435 hours. So the whole available 
resources were not used completely. On the other 
hand, about 3625 hours of resources (manpower, fa-
cilities and other equipment) were not made use of. 
 
 
Discussion 
 
From the beginning of 1850s, the medical tariff began in 
California by employing the coding method and listing 
the services. The first results of this information were 
published in 1956. In this method, a three number code 
with special listing was used for the classification of 
medical services. This coding method was published 

as a book entitled “Relative Valuation of Medical 
Services“ in 1984.1,5 With regard to the drawbacks in 
the tariff method of remedy services in the late1980s, 
most of the hospitals made their tariff’s calculating 
method based on Diagnosis Related Groups (DRG). In 
this method, instead of fixed tariffs the cost price of 
hospital services was calculated for patients based on 
the opinion of the authorities.6 After the remarkable de-
velopment and success of ABC method in industry, its 
application has been considered in other settings, espe-
cially in healthcare centers and hospitals since early 
1990s. Kaplan (1990) had a key role in the development 
of this method.Meanwhile, by introducing this method, 
the accuracy of the calculated costs in health systems 
became so important for hospital managers, physicians, 
investors and governments so that over 20% of hospitals 
in America and Canada used this method in 1990s.2  

With regard to the efficacy of ABC method, it was 
used with the assistance of the related management ac-
counting in the clinic of “Brook wood” for controlling 
the costs of management plans, leading to cost reduc-
tion.2 Marteau and Perego used ABC method for deter-
mining the costs of patient care in “General Zonal Hos-
pital” in Buenos Airs State of Argentina in 1998. This 
hospital provides services to 190,000 patients in 26 
treatment units. Finally, the cost prices of services were 
calculated based on the kind of disease, being so differ-
ent from the available methods.7 A study was performed 
by the Group of Quality Guarantee in America as or-
dered by WHO for the possible applicability of ABC 
method in developing countries. To apply this method, 
the group chose a center of health services in Peru, 
called “Maxlud”. Ten stages were selected for applying 
the method. The results revealed that ABC could be 
used as an efficient method in health centers in develop-
ing countries.8 
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