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Lack of attention to real costs has made implementing a costing system which targets the listed 
purposes in the appropriate format pilot units seem essential. The purpose of this study is to calculate 
the unit cost of services provided in a health care center in Iran. This study has a cross sectional 
description and is based on the 2010 financial data. The department studied is a health center affiliated 
to Tehran University of Medical Sciences. A scientific committee which is composed of the health and 
budget and financing experts was set up. Then the required form was designed to collect data on the 
costs and services provided. Data entry was done through Excel software and analyzed based on 
activity based costing system following eight steps. The results of this study are presented as a “unit 
cost” of more than 80 types of services offered in the final activity units of the health center studied. 
Polio vaccine by the unit of vaccination with the unit cost of $0.84 and TB treatment by disease unit 
with the unit cost of $64.79 are respectively the lowest and highest unit costs of services rendered by 
the health center studied. Due to the high share of personnel costs of total expenditures (73%), 
increased labor productivity plays an important role in reducing costs. Moreover, integrated units with 
similar services, according to their capacity to accept and organize similar activities in the 
implementation process of various services to prevent their repetition, are also effective in reducing 
costs. 

 
Key words: Activity based costing, health care center, Iran. 

 
 
INTRODUCTION 

 
In the recent years, based on increasing health system 
expenditure, more specifications in the quality of services 
rendered to the public and according to the general 
policies of Iran, Article 44 of the constitution, the 
government is required to give out any activity covered by 
Article 44 up to the end of a four to five year plan to 
private and non-governmental sectors (20th prospect 
vision of   Iran,   2008;   “Law   enforcement   Article   144  
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application instructions Fourth Economic, Social Cultural 
Development”, 2007). In order to utilize this approach, it 
needs information about unit cost of services provided by 
any organization. Also, according to the Article 44, 
executive agencies are required to calculate unit cost 
annual minimum of twenty percent of their activities and 
services. Therefore, the implementation of costing 
system and calculation of unit cost of services provided in 
every organization are necessary and inevitable as a 
necessary precondition to achieve these objectives (“Law 
enforcement Article 144 application instructions Fourth 
Economic, Social Cultural Development”, 2007). Now for 
the efficient and effective use of financial resources,  cost  
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management system is increasingly applied. Moreover, 
the lack of resources to provide services is evident 
(Shields and McEwen, 1995). These challenges 
potentially lead managers and health policy makers to 
think about the ways to reduce the cost and make more 
efficient use of available resources. The cost analysis can 
be an effective way of forcing policy makers to achieve 
the goal (Krumwiede; West and West, 1997). The 
importance of cost containment in both private and public 
institutions is clear but to achieve it, there is a need to 
design an efficient system capable of recognizing the 
diversity and complexity of activities, and assess its 
impact on the cost of services (Baker, 1998; Gosselin, 
1997). Activity based costing (ABC) is one of the new 
systems which in the variety of applications in services is 
growing daily. ABC, using the appropriate methods, can 
estimate the costs resulting from activity changes, 
diversity, complexity and specific characteristics of each 
activity (West and West, 1997). In the most current 
costing systems, there is no direct link between the 
activities required to provide services and the amount of 
labor resources, therefore, unit cost of activity is not 
meant to reflect the cost of activity and resources used 
(Arnaboldi and Lapsley, 2004; Lee and Mahenthiran, 
1994). Nevertheless, ABC can determine the actual costs 
and lead to an efficient system which maximizes its 
productive and ultimately the performance based 
managing operational budgeting which provides the 
suitable economic indicators. The last item, unreal cost, 
is the basic problem in the health sector, especially in 
Iran (Krumwiede). Due to the nature of the goods and 
services in the health sector and Grossman’s belief of 
capital theory of goods and services in primary health 
care service caused the cheap supply and ill-coordinated 
provision of services (Zaman and Associates, 1993). The 
same attitude and approach to health services has 
caused no effort to be made on integrating costing and 
pricing, unless as academic and scientific activities. So, 
in most cases, the subject of how resources are used and 
how productivity improves is ignored (Fiedler et al., 
2008). 

Available studies about costs incurred by the health 
sector in developing countries have mostly been done to 
provide information about the allocation of government 
resources to hospitals and primary health care. Few 
studies, however, have been done to analyze the unit 
costs of health services in order to provide information 
about the effectiveness and efficiency of the service 
provision process and pricing system (Anctil et al., 1998). 
Most health care services which are mostly related to 
hospital services in these countries (that is, developing 
countries) are processed in the public sector and given 
the modest growth in the private sector. 

The public sectors often provide the services to the 
community with subsidies and in some cases, free of charge 
(Nisenbaum et al., 2000; Ridderstolpe et al.,  2002). In 
Iran, increase in population in the recent years and 
changing demographic composition in the following years  

 
 
 
 
caused an increase in the demand of health services, 
thereby leading to budget deficit in the health system 
(Rajabi, 2003). In a study carried out by Ebadiazar et al. 
(2007), the unit cost of more than 100 services in a health 
care center was calculated. In another study, 
Emmanuelle (1999) assessed the cost of personal 
service delivery in the local clinics and health care 
centers, and calculated the unit cost of health care 
services. The purpose of the present study is to calculate 
the unit cost of services provided in a health care center 
in Iran. 
 
 
METHODS 

 
This study is descriptive, cross-sectional and based on the 2010 
financial data. The health care institution studied is a health center 
affiliated to the Tehran University of Medical Sciences. A scientific 
committee composed of the health and budget and financing 
experts was set up. Then the required form was designed to collect 
data on the costs of services provided. Data entry was done 
through Excel software and analyzed based on ABC system and in 
the following eight steps: 
 
First step - Forming and organizing the group: In this step we 
formed a scientific team comprising health economists, expert 
groups on financing and budgeting, and representatives of the 
health department and equipment experts. Then the study was 
introduced to them and tasks were assigned to every individual. 
 
Second step - The assessment of organization structure and 
definition of units of activity in the health center: Here, the 
organizational structure of the center is assessed and all units of 
activity are defined. 
 
Third step - The separation of centers of activity in terms of 
operation: In this step, the activities of the units identified in the 
health care center are classified into three categories based on 
similarities in the activities and operation. 
 

The groups are as follows: 
 

1. Overhead service department: The center includes 
administrative, public and support services which provide services 
to the middle and final centers. For example, the supervisory unit in 
the health care center which is responsible for monitoring, 
coordinating and managing all personnel and organizational 
processes is said to be involved in what is known as an overhead 
activity (Table 1). 
2. Intermediate service department: These are the units which 
either render services to the final activity units or sometimes directly 
to the patients. For example, units such as pharmacies, funds and 
radiology fall into this category. In terms of costing, the cost of 
these units must be shared to the final activity units (Table 1). 
3. Final service department: The final activity centers are defined 
as activity units engaged directly in the process of service provision 
to the clients. For instance, the vaccination unit which is responsible 
for injecting vaccine to children and mothers, or the family health 
unit which is responsible for taking care of the mothers, are final 
activity units (Table 1). 
 

Fourth step – Determining the output per unit of activity: In this step, 
we assess the operation of every unit of activity carefully, and the 
final outputs related to each unit are identified. The determination of 
outputs needs high accuracy because the number of selected 
outputs in every unit of activity has direct effect on  the  unit  cost  of  
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Table 1. Practical division of activity units in the selected health center on the basis of 
detailed activities. 
 

Overhead activity unit  Middle activity unit final activity Unit              

Caretaker and guard Drugstore Physician center             

Pantry  Cash     Vaccination                      

Supervision  Family health                   

Transportation    Environmental health       

Waiting room    Dentist                              

  Vasectomy                       

  Laboratory                       

  Prevention of diseases   
 
 
 

Table 2. Scale of sharing for middle and overhead unit costs. 
 

Activity units         Scale of sharing 

Overhead 

Caretaker and guard Area or surface 

Pantry The number of personnel 

Supervision The number of personnel 

Transport Time and the number of personnel  

Waiting room Output 

   

Middle 
Drugstore or pharmacy The number of prescription 

Cash The number of referral 
 
 
 

services. The lack of overlap between the outputs is another case 
that should be considered. It should be noted that at this stage 
more than 80 final services were identified in the health care center. 
 
Fifth step - Identifying and defining the provision process of each 
output in the units of activity: In this step, the analysis of the forms 
of activity are completed for all outputs. Then, the sequence of 
activities in the production process of every specific output and the 
time required for each activity is determined. Materials and types of 
equipment used in the process for identifying the types of costs are 
recorded. 
 
Step six - Costing of operation based on unit of activity: The cost of 
each center of the activity is separated into two groups which 
include direct costs and indirect costs. The direct costs are 
associated with the type and volume of activity and may change 
with them. However, indirect costs do not change with the changes 
in the workload and activities. Workforce, annual depreciation and 
consumer materials costs in the context of direct costs are 
calculated as follow: 

 
1. Cost depreciation: In order to calculate the unit cost of services 
and capital equipment, the annual depreciation is estimated. The 
accounting method used for this purpose is direct line approach. 
According to the method, with having the purchasing price, 
dismantled and lifetime value, annual depreciation costs can be 
calculated. It should be noted that depreciation expenses are 
assigned to the outputs based on coefficient of “number-time” [the 
number of output (final services) multiplied by the standard time 
spent for the service]. According to the experts, the Bureau of 
engineering, the center building is more than 45 years old and is 
dismantled so the depreciation cost of the building is zero. 
2. Labor costs: In this section, all personnel costs including sala-
ries, insurance, taxes, deductions, etc. are collected and  calculated  

for each unit of activity. Then the cost is shared between the 
outputs based on the coefficient of “number- time”. 
3. Costs of materials: The materials were classified into three main 
groups which include health care materials, administrative 
materials, and statistical forms and booklets and their costs were 
accurately calculated. 
 
Step seven - The allocation of the overhead and middle cost unit of 
activity to the final unit of activity: Overhead activity centers are 
units that provide services to the middle and final activity centers 
and support them. Overhead activity center is the starting point of 
costing and cost sharing. In order to share these centers, the “step 
down” approach is used. In this approach, considering the 
predetermined scale of the sharing (Table 2), the overhead unit 
costs are shared to the middle and final units level. In the method, 
the upper row centers do not receive any cost from the bottom row 
centers. In the middle units a similar approach was used. 
 
Step eight - Calculating the unit cost of services and the final output 
of the final activity unit: So far, all direct and indirect costs in the 
service provision process as well as their share from overhead and 
middle activity units have been specified. At this stage, all costs are 
determined based on standards ratio and information resulting from 
the activity analysis among different types of outputs for example, 
visits, vaccine, etc. All cost shared for every specific output is the 
unit cost of the output. 

 
 
RESULTS 
 

In the study, 80 services provided in the selected health 
care center are presented; they are presented in the 
separated tables for each final unit of activity. Due  to  the  
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Table 3. Costing, cost sharing and unit cost of services provided by physician in the selected health care center. 
 

Unit 

Total Services 
provided in 

the year 

Direct cost 

Service 
Depreciation 

cost of 
building 

Depreciation cost of 
total medicine 

equipment 

Depreciation 
cost of 

administrative 
equipment 

Personnel  
cost 

Consumed matters cost 

Forms and 
books 

Administrative 
facilities 

Health 
facilities 

The cost of 
municipal 

services and 
facilities 

special Common 

Physician visit 38548 ------------ -------------------------- 171.223 38412.322 28.312 251.199 20.500 84.129 

Indirect cost 

Unit cost Total cost 
pantry Waiting room Drugstore Services 

Caretaker and 
guard 

Cash Transportation Supervision 

823.046 439.508 7364.642 483.642 840.812 2136.975  33367795 1.419 56407.069 
 
 
 

high volume of data in this section, only the table 
related to the costing and unit cost of the health 
care center is presented (Table 3). In summary, 
the results related to other units of activity are 
shown in Table 4. The largest units of activity are 
corridors, open areas and vasectomy unit which 
make up 25% of the whole area. 
 The maximum number of working personnel is 
found in the laboratory where 8 people work. The 
total expense on transportation was $1,070 which 
was used only by the supervision, disease and the 
environmental health units of activity. The greatest 
contribution to the cost is allocated to the labor. 
The unit cost of the polio vaccine used by the unit 
of vaccination is $0.84, while the unit cost of TB 
treatment given by the disease unit is $64.79. 
These two unit costs are, respectively, the lowest 
and highest unit costs of services rendered by the 
health care center studied.  The unit cost of every 
visit is $1,041 which is the sum of all costs and its 
share to the number of visits.  

3 to 11 columns contain the direct costs of 
provision process of each service while 12 to 19 
columns show the indirect costs resulting from 
overhead and middle unit activity.  

The column before the last shows the  total  unit  

cost for each service and the last one presents 
the unit cost of each final service which is 
obtained through the total cost divided by the 
number of services provided over the year. The 
medical unit of activity does not use the transpor-
tation cost and therefore, its corresponding 
column is empty. 
 
 
DISCUSSION 

 
Considering the high share of personnel expen-
diture (73%) of total costs, increasing the labor 
productivity is recommended. Merging units with 
similar activities according to their capacity and 
also organizing the similar activities in the service 
provision process in order to prevent them from 
repeating would be effective in reducing the cost. 

The assurance of the accuracy of the results of 
different methods used in calculating the unit cost 
of services is very important.  

According to many experts, using ABC is 
preferred to other methods, because it is a pro-
cess that fully considers all factors in the process 
of service provision and takes them into account 
in the calculation   of   unit   cost   (Anderson   and  

Young, 1999; Arnaboldi and Lapsley, 2004).  
Another positive aspect of ABC is the identifica-

tion of the value-adding activity without which all 
stages of procurement of services in the organiza-
tion are specified, though eliminating non-value 
added activities can lead to re-engineering of 
services logistics and provision in different 
departments of health care.  

In Iran this kind of study is few and is limited to 
health sector. The most important of this kind of 
study is that which dealt with the application of 
ABC system in Shiraz public hospital by Rajabi et 
al. (2003), and which was the basis upon which its 
personnel costs were assigned the most hospital 
cost. Emmanuelle (1999) in a study titled “The 
Assessment of Personal Service Delivery Cost in 
the Local Clinics and Health Care Centers” calcu-
lated the unit cost of health care services and the 
results showed that the personnel cost was the 
highest (59%). The results of our study show that 
personnel cost is 66% and this is consistent with 
the aforesaid study. Therefore, it is the priority in 
controlling this part of expenditure. For example, 
employing personnel at a lower wage, but not 
considering the quality of services in some units of 
activity such  as  health  environment  can  reduce  
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Table 4. Unit cost of other services in the health center on the basis of activity unit ($). 
 

Activity unit Unit cost- Output 

Infant vaccination 
 Injection D.P.T. Vaccine :1.698 ، V. Injection MMR :1.691 ، V.  injection 
BCG :1.425 ، Diphtheria and tetanus vaccine for adults. injection : 1.691 ، 
measles: 1.691 ، hepatitis B : 1.734 ،poliomyelitis :0/845 

  

Family health                   

Maternal pregnant produce service:10.072  ، frame-up for regulating family 
 :4.995 ، infant produce services : 6.295 ، pap smear 3.655 ،health teaching 
 :3.445 ، meeting for consulting for marriage : 15.130  ، giving 
contraceptives   :11.734  ، giving condom : 1.751 ، control of 
hypothyroidism  : 4.977 ، laying IUD 8.696 ، Control of IUD : 1.730 : Take 
out IUD: 2.398 ، referring for hypothyroidism : 1.452 ، health school 6.294 

  

Dentist                              
 Pulling dental :5.839 ، pulptomy :11.693 ، amending :17.539 ، fissure-
silent :11.693 ،derange of abscess  : 5.846،curing for treatment of dry 
socket :5.846 ،taking incrustation :7.795 ، fluoridation  :7.795 ،Other :1.948  

  

Environmental health       
]Inspect of food : 3.030،  school inspect of :6.817 ، sampling and testing of 
water  : 3.031، hospital  Inspect of :9.090 ، Investigate and take care of 
complaints 6.817 ، Other : 3.031 

  

Vasectomy                        VL : 23.080 

  

Prevention of diseases   

TB: Follow up and cure: 109.232 ، malaria : 16.387 ، hepatitis 7.408، rabies 
 :5.500 ، meningitis 5.527 ، leis mania : 13.788 ، influenza :19.139 ، 
poliomyelitis :52.889 ، whooping-cough : 8.803 ، vibrio cholera :4.494 ، 
measles , rubella : 4.456 ، diphtheria : 4.491 ، take of soap rectal : 5.540 

  

Parasitological L. Tests SE : 0.568 ، UA : 0.893 

  

Microbiological L. Vibrio cholera : 0.474 ، urinalysis :1.603 ،stool exam : 2.254 

  

Opium L. Rapid test : 1.150 ، analysis: 6.436 

  

Hematological L. 

Tests HB : 3.981 ، HCT  : 3.980 ، CBC : 39.951 ،  BGRH : 3.033 ،HBA2  : 
11.731 ، ESR : 3.094 ، GCT : 3.094 ،VDRL : 3.003 ، BHCG : 3.015، HBSAG 
 :8.034 ، REA  :3.030 ،  CHOL  : 3.073 ، TG : 3.073 ، SGPT : 1.948 ، BIL : 
3.669 ، T4 : 3.666 ، T3 : 3.993 ، malaria : 3.003 ، Leis mania : 3.094 

 
 
 
the unit cost of services. The results of the study 
conducted by the World Health Organization in three 
Southeastern Asian countries in 1989 showed that in 
each states, the more children are vaccinated by the 
health centers, the less the unit cost of service (Udpa, 
1996). The study results also showed that another 
important variable in determining the unit cost of services 
is the amount of services provided. The matter is evident 
in the comparison of the activities of the children 
immunization and disease unit. Again, considering the 
capacity to admit more, merging the two units can be an 
effective strategy to reduce the costs. Also, given the cost  

of transportation of two units of activity (disease and 
environmental health) which is up to 23%, the possible 
joint usage of travel and transportation costs would be a 
suitable way to reduce the cost. Vasectomy unit is one of 
the largest units that has the lowest service and which 
can allocate some parts of its cost to another purpose. In 
addition, there are a lot of unused spaces in the center 
which can outsource them and which can be managed 
efficiently and utilized effectively. ABC is a process-
oriented system in which all costs in the process of 
service delivery are considered and therefore is more 
accurate than other traditional costing systems.  Applying  
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this system and finally drawing up an operational 
budgeting system require fundamental changes in the 
inadequate manual financial and accounting system. 
Implementing costing systems via comprehensive soft-
ware is recommended due to the high volume of services 
provided. Tariff can be calculated to determine the profit 
of the center and clarify the losses and gains of the 
center and manage them so that they become profitable. 
The output information of this study is a basis for future 
research on cost effectiveness and cost benefit analysis. 
    It is clear that one of the problems in the health sector 
is annual budget deficit and lack of services which 
undoubtedly needs effective cost and delivery process 
control. The privatization, operational budgeting and the 
receipt of real tariff from people and insurance 
organizations are strategies that, despite the emphasis in 
recent years, have not still been effectively applied. One 
of the reasons for this could be the lack of information 
evident in the unit cost of the section. Because the 
calculation of cost unit is the basis for transfer to the 
private sector, determining the real tariff and also 
operational budgeting is needed.  
 
 
Conclusions 

 
Due to the high share of personnel costs of total 
expenditures (73%), increased labor productivity plays an 
important role in reducing costs. Again, integrating units 
with similar services according to their capacity to accept 
and organize similar activities in the implementation 
process of various services which help to prevent their 
repetition are also effective in reducing costs. 
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