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Results: In the fiscal year 2018, direct and indirect costs were B15 178 761
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CEB mission costs were B6 807 282 for education (B3 914 187 and B2 893 095
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Introduction

Finance system is very important for development,
operation, and maintenance of the quality of academic
department. Proper unit cost estimation has been used as
one of the keys in planning for operations and resource
management. Evaluation of the operation and management
should be performed regularly in order to minimise cost
and human resource workload. Re-adjustment of the
budget and human resource may be required, so they can
be properly allocated.

Unit cost analysis should be performed considering all
costs for producing the required quantity of goods or services,
which aims to calculate expenses effectively to get an accurate
number of the needed resources for the institution. For instance,
a unit cost per student can be calculated by dividing the total
expenditure by the total number of students.' The operating
costs are usually money payments to acquire the resources
needed to operate the institutions. Cost elements should be
categorised considering both direct and indirect cost in
order to get the precise estimation. Direct cost is the cost
in the production process to directly produce a unit of output
which includes raw material and direct labor, whereas indirect
cost is the overhead cost such as rent, tax, repair, maintenance
and insurance, and others, which is not involved with the
production process.” Direct cost of the Department of Clinical
Epidemiology and Biostatistics (CEB), under the Faculty
of Medicine Ramathibodi Hospital, Mahidol University,
for the academic purpose can be incurred for salary wage
and benefit (SWB), material cost, general expenses, and
asset depreciation. The indirect cost can be incurred for
faculty’s building depreciation, electricity, and water.

Various methods have been used to compute the unit cost
for academic and operational purposes. One is activity-based
costing (ABC),” which assigns direct costs to service based
on each activity involved in the process or service, while
indirect cost is allocated to the related activity based on
the cost driver (a number of academic hours). However,
various types of academic programs may result in different
unit costs for the organisation.” Franklin® suggested that ABC
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approach is the determination of product cost charge to products
or services based on resource consumption caused by
the activity. Later, Atkinson et al® stated that ABC is
an activity-based cost accounting system that connects
the resources used by organisations with products or
services produced or received by customers. In 2010 - 2011,
the University of Washington launched the activity-based
financial systems and compared ABC with the traditional
method. The outcomes showed that cost from traditional
model was higher than ABC.’

Other 2 approaches, but less in academic purpose,
are traditional bottom-up allocation costing, which is for
the ones that could not measure accurate time or resource
used for each activity® and top-down allocation costing,
which is for the ones that have no available cost data on
individual unit of measure level.” Each approach has pros
and cons. The administrators need to choose the method
based on their available cost data, timeframe and
objectives to make better judgments about their programs.
Generally, ABC requires more granular information and
because of its complexity, it takes more time than other
two, but the results are potentially more accurate.

In Thailand, unit cost per curriculum was estimated for
Master of Science (MSc) and Doctor of Philosophy (PhD)
students in Business Administration and Humanities and
Social Sciences who graduated from Rajamangala University
of Technology Thanyaburi in 2014."° The estimated cost
was obtained by the total of indirect and direct cost divided
by full-time equivalent (FTE) student. They noticed that
the unit cost was varied due to student FTEs at each year.
However, there is no study in Thailand assessed the cost
of international programs.

The CEB department has been established since 1989,
which was firstly named as Clinical Epidemiology Unit
and was expanded to be the CEB section in 2010, and to be
the CEB department in 2019. The CEB department has
3 main responsibilities including education, research,
and academic services. For education, 4 international
programs (MSc in Medical Epidemiology, PhD in
Clinical Epidemiology, and MSc and PhD in Data
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Science for Health Care) have been developed complying
with Mahidol University and the Faculty’s visions and
missions of becoming a world class university and
excellence in health sciences and leader in the national
health advocacy. These programs are under regulation
of the Office of the Higher Education Commission,
Ministry of Higher Education Commission, Science,
Research and Innovation, in which one regulation is
a requirement of program revisions every 5 years.
For research, the CEB department has conducted research
and produced various studies in both communicable and
non-communicable diseases. For academic services,
the CEB has setup a consultation clinic, which can help and
support the Faculty’s members in conducting research.
Inorder to comply with the Faculty’s and the University’s
missions, CEB has missions as follows: 1) to create the
new graduates for education mission; 2) to produce the
international peer review research for research mission;
and 3) to facilitate the Faculty’s members and academic
staffs in doing research for consultation service mission.

In order to achieve these missions, the present study
aimed to estimate unit cost, planning, and management of
budget and human resource properly used the CEB department
as a case study to estimate the direct and indirect costs for
running post-graduate programs. In addition, the cost per
production of both MSc and PhD students and academic
services was estimated using the concept of unit cost analysis.
This method should be the guideline for the cost management
planning and allocating the budget effectively, for the Faculty.
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Methods

The study design used a cross-sectional top-down
allocation costing approach. The cost of the CEB
department for 2018 fiscal year (October 1, 2017, to
September 30, 2018) was retrieved from the central
finance system of the Faculty of Medicine Ramathibodi
Hospital, Mahidol University. The cost consisted of
direct and indirect costs. Direct cost included SWB,
material cost, general expense, and asset depreciation.
Indirect cost was the allocated expenses from the centre
such as the faculty’s building depreciation, electricity,
and water. This study did not apply for the ethics approval

as the study does not involved with patient’s data.

Cost Allocation

Total cost per year was calculated as a summation of
direct and indirect costs, then deducted incentive cost which is
an academic allowance for lecturer’s position (professor,
associate professor or assistant professor). The cost was allocated
to 3 CEB missions including education, research, and academic
services (Figure 1) according to each staff’s activity and
time spent for each mission stated in their performance
agreement. A table containing a list of activities such as
administrative or supporting tasks would be divided by 3 and
equally allocated to each mission. Up to September 2018,
the CEB department had 22 staffs including 9 academic
staffs, 4 biostatisticians, 4 administrative officers, 4 education

officers, and 1 information technology officer.

Figure 1. Allocation of Direct and Indirect Cost to the 3 Missions
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Units of Measurement

Units of measurement of education, research, and
academic services missions were number of students,
publications, and consultations, respectively. The number
of students derived from an average of year 2017 and
2018 students of 4 postgraduate programs (MSc in
Medical Epidemiology, PhD in Clinical Epidemiology,
and MSc and PhD in Data Science for Healthcare).

Number of publications were accounted from
manuscripts produced by academic staffs and published
in international peer-reviewed journals indexed in
PubMed, Web of Science, or Scopus databases up to
2017. Number of research consultations provided
by CEB staffs during the year 2017 were recorded.
Clients of research consultation were residents, clinical
fellows, lecturers, and hospital staffs.

As for cost allocation and unit of measurement,
3 costs per unit of measurement were estimated according
to 3 main missions (cost per student, cost per publication,
and cost per consultation), calculated by divided each
cost allocation with its unit of measurement. Cost per
student was separately estimated by MSc and PhD
programs. Average numbers of 2017 and 2018 students
of 2 MSc and 2 PhD programs were used as proportions
to absorb annual education cost for conducting PhD and
MSc program. Then, cost per student per year was
respectively multiplied by approximate duration of
study (2 and 3 for MSc and PhD, respectively). Cost per
publication and cost per consultation were directly
calculated by dividing cost spent for research and
academic services missions by number of publications

and consultations, respectively.

|
Results

In the fiscal year 2018, direct and indirect costs were
B15 178 761 and B737 496, respectively. The highest cost
was spent for staff salary at B9 864 163, followed by benefit
and general expenses of B3 644 906 and B1 146 530,
respectively (Table 1). Under the SWB, cost of B1 009 800

was for academic position allowance. After deducting
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this cost, the total cost for allocation was 14 906 457.

As for staff’s performance agreements, the ratio of
percent time spent for education: research: academic services
mission was collected for each staff and then averaged,
which yielded an actual average ratio of 37:31:6, and the
remaining 26% was accounted for administrative and
supporting tasks, which supported all 3 missions. By equally
dividing administrative jobs to the main 3 missions, the adjusted
allocation ratio was 45.7:39.7:14.6. Then, a total cost for
2018 fiscal year was re-allocated proportional to the
adjusted ratio.

As a result, CEB mission costs were 36 807 282 for
education (B2 893 095 and B3 914 187 for MSc and PhD,
respectively), B5 912 895 for research, and B2 186 280
for academic services, each cost obtained from total cost
multiplied by the adjusted allocation ratio for that mission.
The yearly productivity of CEB consisted of 20 students
(11.5 MSc and 8.5 PhD students), 44 publications in
international peer-reviewed journals, and 1069 consultations.
Therefore, the costs per MSc and PhD students produced
were B680 728 ([3 914 187 x 2]/11.5) and B1 021 092
([2 893 095 x 3]1/8.5), respectively, whereas cost per
publication and cost per consultation were B134 384
(5912 895/44) and B2045 (2 186 280/1069), respectively
(Table 2).

Table 1. Department of Clinical Epidemiology and

Biostatistics Costby Functional Accounting

Functional Accounting Fiscal Year 2018, B
Total cost 15916 257
Direct cost 15 178 761

Salary 9864 163
Wage 69 520
Benefit 3 644 906
Material cost 371 092
General expense 1 146 530
Asset depreciation 82 550
Indirect cost 737 496
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Table 2. Description of Cost Allocations According to Unit of Measures and Missions

Cost Allocations Education Research Academic Services
Allocation ratio, % 45.7 39.7 14.6
Allocated cost, B 6807 282 5912 895 2 186 280
Unit of measure 11.5 MSc students 44 publications 1069 consultations

8.5 PhD students

680 728/MSc student
1 021 092/PhD student

Cost per unit of measure, B

134 384/publication 2045/consultation

Discussion

This present study estimated costs for conducting
education, research, and academic service of CEB indicated
that the total cost for 4 postgraduate programs (MSc in
Medical Epidemiology, PhD in Clinical Epidemiology, and
MSc and PhD in Data Science for Healthcare) in the 2018 fiscal
year was B15 916 257. Direct cost was the main contribution
(B15 178 761), in which about 65% went to staff’s salary.

As for staffs’ performance agreement, the actual ratio of
percent time spent for the 3 missions of education: research:
consultation was 37:31:6. In order to achieve the 3 missions,
the adjusted ratio was re-estimated as 45.7:39.7:14.6.
This suggested a gap of 8.7% for each mission, which required
costs of B6 807 282, B5 912 895, and B2 186 280 for
education, research, and academic services, respectively.

By estimating cost per unit of measurement, CEB mission
costs were 8680 728 and B1 021 092 per MSc and PhD students,
respectively, B134 384 per publication, and 12045 per
consultation. The incomes from running MSc and PhD
programs were 408 500 and B668 700 per student,
respectively. As a result, either fee for these programs
(tuition, thesis, research) or number of students need to be
increased to reach to break-even point. For instance, this may
need a total of 32 students (15 MSc in Medical Epidemiology,
8 PhD in Clinical Epidemiology, 4 MSc in Data Science for
Health Care, and 5 PhD in Data Science for Health Care).

Previous study was conducted to estimate cost per MSc and
PhD students in Business Administration and Humanities and

Social Sciences who graduated from Rajamangala University

of Technology Thanyaburi, respectively."” They found that
costs for these corresponding programs were B213 437 and
B157 576 whereas cost per publication was at B163 141.
However, their postgraduate programs are not international
programs; therefore, their costs may be lower than costs
at the CEB department of the present study.

This present study performed actual unit cost
estimation for conducting international postgraduate
programs in Thailand. This reflects the real cost in
operating the programs to support Thai higher education
for more efficiently way to allocate financial and human
resources for each program. The method can be applied
in a case where resource spent on individual unit of
measure could not directly be measured. This should be
useful for other departments as a guideline for their cost
management and resource planning.

Some limitations of this present study included
ABC did not perform as other institutes, but alternatively,
applying performance agreement of staff activities to
allocate time and resource used for top-down unit cost
estimation. The result due to the chosen method may be
less accurate than ABC since resource use was indirectly

allocated from aggregate data.

Conclusions

Costs for conducting postgraduate programs
should be properly estimated to minimize cost, human
resources and also to allocate of resources. This will

likely lead to achieve missions of the institutions.

Rama Med J Vol.43 No.1 January - March 2020 51



Unit Cost Analysis for Health Academic and Operational Purposes

References

1. West P. The costs of higher
education: how much do colleges
and universities spend per student
and how much should they
spend?J Teach Educ. 1981;32(5):
57-58. doi:10.1177/0022487181032
00516.

2. Anwar IM. Administrasi
Pendidikan dan Manajemen
Biaya Pendidikan: Teori,
Konsep, dan Isu. Bandung:
Alfabeta; 2004:26.

3. Kurniawan A, Yuniarsih T,
Sumarto S. Proceedings of the
6th International Conference on
Educational, Management,
Administration and Leadership
(ICEMAL2016): Unit Cost
Analysis in Higher Education.
Advances in Economics, Business
and Management Research,
Atlantis Press; 2016:1-4. doi:
10.2991/icemal-16.2016.1.

4. St. John EP, Paulsen MB.
The Finance of Higher Education
in the Twenty-First Century.
In: Paulsen MB, Smart JC, eds.
The Finance of Higher Education:

Theory, Research, Policy, and
Practice. New York: Agathon
Press; 2001:543-545.

Franklin B. Activity-Based Costing
and Customer Profitability Analysis.
In: Blocher EJ, Stout DE, Cokins G,
eds. Cost Management: A Strategic
Emphasis. 5th ed. New York, NY:
McGraw-Hill/Irwin; 2010:127-135.
https://files.transtutors.com/cdn/
uploadassignments/transtutors005
_dr. washington-cost-management-
a-strategic-emphasis_0.pdf. Accessed
January 6, 2020.

Atkinson AA, Kaplan RS,
Matsumura EM, Young SM.
Management Accounting:
Information for Decision-Making
and Strategy Execution, 6th ed.
Upper Saddle River, NJ: Pearson
Prentice Hall; 2012.

Szatmary DP. Activity-Based
Budgeting in Higher Education.
Continuing Higher Education
Review. 2011;75:69-85. https:/files.
eric.ed.gov/fulltext/EJ967809.pdf.
Accessed January 6, 2020.
Peternick L, Smerdon BA,
Fowler WJ, Monk DH. Using

52 Rama Med J Vol.43 No.1 January - March 2020

10.

Ramathibodi

Medical Journal

Cost and Need Adjustments to
Improve the Measurement of
School Finance Equity. In:
Developments in school finance
1997. Washington, DC: National
Center for Education Statistics.
US Department of Education;
1998:149-168. https://nces.ed.gov/
pubs98/98212.pdf. Accessed
January 6, 2020.

Ozaltin A, Cashin C, eds. Costing
of Health Services for Provider
Payment: A Practical Manual
Based on Country Costing
Challenges, Trade-offs, and
Solutions. Washington, DC: Joint
Learning Network for Universal
Health Coverage; 2014. http://
www.accessh.org.cn/wp-content/
uploads/2016/05/JLN_Costing_
Toolkit Interactive FINAL.pdf.
Accessed January 6, 2020.
Rajamangala University of
Technology Thanyaburi. Cost
Per Unit 2017. https://www.
rmutt.ac.th/download/Cost-per-
unit/20180228-Cost-per-unit.pdf.
Published February 28, 2018.
Accessed January 6, 2020.



Ramathibodi

Medical Journal
Rama Med J | Original Article
M3 INTILHAUNUADHUIBVDIHUIBITUNIINSANEIATUGUMN

= q 1 [ ¢ QA 1] vAa ¢ v A = 1
NIUIT ‘]Jﬁ]ﬂ%'Nﬁ a 28FY, DIANYU wmmﬂiz‘nﬂ , ONIUNT NNUYLaDEI

a a aa aa o a a @ a
L M MSEUININGAALNLASTINDA AMZUNNIMEAT 1TINGILaTIMTUA UM 1INIaeuTAR NIUNNA ﬂi&’mﬁhl‘VlEJ

) 1 ] I . % o
unih: madszanasimaunuasruieilunitaladenanlunisiaumy Corresponding Author:
4 o a [ o v Aa 1 1 % J @ =1
eduiumssaassnsnens inunanssuuaazlsenn ldeeiauvnzay  a3dnval Warnszinl

-

a

3 1
Famsfaaunugunensinlaemsdszmnasanivanninillfine andmszuiainendiin
@ J a 1 <) 1A = aa

agszasamadnmsluaiuanlailuedd uazFIana

Q

4
o ¢ o . . o AULUNNOAN AR
Tagiszaen: iefnidunuaoniteliassnuinglssasdniaianms

VOIMAIFIIZINAINGATINUAZTIADA AUSUNNIFEN 159We11NaTINTUA Tamonnasuiua

YHIINFIUYAA PYHINGAVUYIAD

270 DUUNTLIIVN 6

FEMIANE: MIANMINITIAATTAUNUIINVUAIENUBINAINTLUIAINE - -
: pwanan In wasinnd

aa = an = d' Yo @ I 1 E
Aadnuazaana alslszna we. 2561 Rldsuseassdluamlenenansa
NFUNNA 10400 szt Ing

Y é [ Y o o a @ = Ao a
LAZNINDDU “Nﬂﬂi]ﬂﬁiiglﬁﬂﬂ 3NUDTNAIUAN (NITANE NITIVY LIATZNITUINIT o
v ( ) Tnsdny +66 2201 0832

NuunmunINIsuaznam lsveaninnuusazauluugaziusne Tasanldone

ApnUIEveIMIIAvzgnUszitiuay 3 Wusne (mlsaeaetindny alsae
[ a A 4 1 Y [ Y o

goranuMsaANUN taza lgaeaenms IS nyn)

wamsane: Tulaudszana we. 2561 AuNUNIATILEZNIBOMNIND
15,178,761 U0 Lag 737,496 11N A1Na1A1 dmdunaiminaulfuuday
WusnaveImnINszUIanatauazana uiailu aldedumsdinm
N 6,807,282 U (Uayann 3,914,187 1w ta USayayuen 2,893,095 1)
MUMTITY IMA 5,912,895 VIN HATAIUMTUT T 1101 2,186,280 1N

asl: mydszdiudunuaenitsainsnandunuuazIaassnineIns
A ' : ] s < 9 .. w

Tiuaaznanssuldedramanzan sezilulss Teminazdunuimedmsy

MAIFIOUY TUMTNURULAZUTMITIANIAUNUVBINIBIUAD 11

9 ' ]

MdAy: AunuAoIY 33N AUNUIINVUAIAN MIIAATIAUNY

Rama Med J: doi:10.33165/rmj.2020.43.1.217894
Received: October 2, 2019 Revised: January 7, 2020 Accepted: February 6, 2020

Rama Med J Vol.43 No.1 January - March 2020

GIETE oraluck.pat@mahidol.edu

53



