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ABSTRACT

This study was a cross-sectional descriptive research. The objective was to
evaluate the efficiency of herbal production in community hospitals based on a
production unit perspective. The data of U-thong Hospital in the fiscal year 2003
was used as a case study. The efficiency was evaluated by conducting cost-benefit
analysis, payback period determination, and productivity evaluation. Cost-benefit
analysis as a technique of economic evaluation was used to measure the worth of
the program. The standard method was employed to analyze production cost
covering both direct and indirect costs, while benefits were revenues from sales. To
evaluate productivity, the productivity index formulated by the Thailand
Productivity Institute was used to evaluate the ability on converting inputs into
outputs by comparing with the average of small modern drug industries.

Results revealed that 76 herbal products were produced in the fiscal year
2003. The cost of herbal production was 2,322,521.92 baht, and the revenue was
2,422,848.00 baht. As a result, net benefit was 100,326.08 baht, and benefit to cost
ratio was 1.04. The payback period was 2 years and 6 months. As for productivity
evaluation, it was found that the herbal production was a labor intensive industry
and the ability to use resources for generating profit was equal to the average
obtained from private industry. Regarding sensitivity analysis, discount rates which
varied to 0% and 3% did not change the net benefit to negative value. However, the
10% increased prices of materials used in production process resulted in negative
net benefit. For the payback period, £10% variation of the number of services
which were applied to production quantity affected only a one-month change while
the assumption on the herbal production as a new investment in the fiscal year 2003
resulted in a payback period of 6 years and 5 months.

These findings indicated that herbal production was worthwhile. The return
period of the program investment was rather short. Moreover, the ability on
generating profit was equal to other manufacturers. However, before generalizing
the results of this study, there were two notes of concern. The first is that this
production unit did not reach GMP standards. Another is that the expense of
marketing activities did not occur at this study site.

KEY WORDS: EFFICIENCY / COST-BENEFIT ANALYSIS / PRODUCTIVITY
/ PAYBACK PERIOD / EVALUATION / HERBAL
PRODUCTION / COMMUNITY HOSPITAL
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CHAPTER 1
INTRODUCTION

Thai Traditional Medicine (TTM) system, ancient wisdom of Thai society, has
increased popularity due to the limitation of modern medicine system to solved health
problem and the rising of health care expenditure. Thus, the use of herbal drug that is
major practice of TTM, has been promoted by the government since the Fourth Public
Health Development Plan. Many developments were conducted. In health care
facilities, TTM was integrated into health care services. In the organization level,
several departments were established for developing TTM. In the policy level, herbal
drugs were included in the National List of Essential Drugs 1999. Afterward, herbal
drug was set up to be used not less than 3 percent of the total drug expense in general
hospitals and 5 percent in community hospitals in the Ninth Public Health
Development Plan.(1-7) At the end of the year 2002, among the public hospitals,
TTM has been implemented in 525 hospitals. Of these, 157 hospitals produced herbal
drugs.(8)

In 2001, the government of Thailand initiated the Universal Health Care
Coverage (UC) or 30 Baht Scheme. This scheme makes a lot of changes to health care
finance. The budgeting systems for health care facilities have been changed from line
item budgeting allocated by the Ministry of Public Health (MOPH) to capitation
system allocated by the National Health Security Office (NHSO). Under the new
system, health care facilities would be affected by the reduction of revenue from out-
of-pocket of patients via fee-for-service system.(9) In particular, TTM including
herbal drug treatment has been also incorporated into the 30 Baht Scheme. Therefore,
some health care facilities are still uncertain about the TTM implementation due to its
worth.(10) As the consequence, the Universal Health Care Coverage Committee has
declared the reimbursement of TTM services for the referred case to motivate

utilization.(11)
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For this reason, TTM services have to be evaluated their efficiency especially
in herbal production. In the past, the study of cost analysis of herbal products at
ChaoPhya Abhaibhubejhr Hospital revealed that the herbal production was profitable
when some parts of costs were subsidized by the government.(12) However, this is
the study in a regional hospital. In the community hospitals, they have never been

studied.

U-thong Hospital is a 90-bed community hospital under the Ministry of Public
Health (MOPH). TTM has been implemented since 1991. It is integrated into health
care services in the hospital. The activities include promotional activities, herbal
production, and herbal drug treatment. Regarding herbal production, it has been
established together with TTM. At the start, some herbal products were produced to
support health services in the hospital. Then herbal production has been developed
continuously. Until the present, many herbal product items are produced not only for
using in the hospital but also for selling directly to customers and other health care
facilities. In addition, the herbal raw material center, which is supported by the
National Institute of Thai Traditional Medicine, has been established to support raw
material to herbal production unit.(13, 14) Therefore, there are many benefits
generated from herbal production. They are classified as direct and indirect benefits,
direct benefits are revenue from sales and savings from substitution of modern drugs.
For indirect benefits, they are creating good image of the hospital, education
advantage as a training center for education institutes, and generating incomes to
community. It is also as a part of research and development of traditional medicine in

Thailand.

Under the 30 Baht Scheme, the financial status of the hospital has been
impacted. Therefore, hospital management has to be improved. Efficiency on
resource used of services should be identified. One of the important services is herbal
production, which is established to support herbal drug utilization according to the
government policy. However, the efficiency has never been assessed. For this reason,
the results from this study can be used to provide beneficial information for the

hospital administrators to make decision on the efficiency of resource utilization.
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Moreover, this study will be an example to evaluate the efficiency of herbal

production in other community hospitals.

Objectives
General objective

The general objective was to evaluate the efficiency of herbal production in

community hospitals based on production unit perspective.

Specific objectives

There were three specific objectives as the followings:

1. To analyze cost and benefit of herbal production at U-thong Hospital,
Suphan Buri Province.

2. To determine the time required to recover initial cost of herbal production
at U-thong Hospital, Suphan Buri Province.

3. To evaluate the productivity of herbal production at U-thong Hospital,

Suphan Buri Province.

Study Location

The study location was the production unit at U-thong Hospital.

Scope of Study

This study was based on production unit perspective. Costs and benefits were
calculated based on resource consumption and output production in the fiscal year
2003 (October 2002 — September 2003). Costs included direct and indirect costs. For

benefits, only direct benefit, i.e. revenue from sales, was included.

Expected Outcomes and Benefits

The results of this study can be used as the beneficial information for hospital
administrators to achieve efficient resource management. In addition, this study will
be an example to evaluate the efficiency of herbal production in other community

hospitals.
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Definition of Terms

Efficiency

In economics, efficiency is defined as the highest benefits generated from using

limited resources.(2)

Cost-benefit analysis

Cost-benefit analysis is a type of economic evaluation. Costs and benefits
which are measured in monetary terms, are compared in form of net benefit (total

benefits — total costs) and benefit to cost ratio (total benefits/total costs).(15)

Cost center

A cost center may be a department or a grouping within a department. There is

recording system on resource consumed and output produced.(16)

Transient cost center (TTC)

A cost center that provides supporting to other cost centers. Direct cost of this

cost center will be allocated to other cost centers.(16)

Absorbing cost center (ACC)

A cost center that receives costs allocated from transient cost center.(16)

Micro-costing method

There are two meanings for micro-costing method. Firstly, micro-costing is
used to determine cost of treatment from each type of medical services consumed.
This method provides cost of treatment of individual patient.(17) Secondly, micro-
costing is used to allocate cost from cost center to individual outputs or services. The
concept of this method is to determine direct cost of each service. Then indirect cost
of services (the result of full cost subtracted by sum of total direct cost of services) is

allocated to each service by suitable criteria.(18) The latter was applied to the study.
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Payback period

The payback period is the time required for a project’s total benefits to exceed

its total costs.(19)

Productivity

In economics, the productivity is defined as the ability to combine and convert
inputs of labor, materials and capital into outputs of goods and services. It is generally

measured as the quotient of output divided by input.(20)
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e Direct cost
- Capital cost
- Material cost
- Labor cost
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Benefit

e Direct benefit

- Revenue from sales to
pharmacy dispensing unit
and Thai traditional
medicine center

Efficiency evaluation

- Cost benefit analysis
- Payback period determination
- Productivity evaluation
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CHAPTER 2
LITERATURE REVIEW

1. The Situation of Herbal Drug Utilization in Thailand

The official promotion of medicinal plant utilization has been started since the
Fourth Public Health Development Plan (1977-1981). In this plan, some medicinal
plants were included in the primary health care program. In 1981, the National Drug
Policy was extended to cover the use of medicinal plants focusing on the research on
the essential raw materials for herbal drug manufacturing. The ultimate goal is self-

reliance by using natural resource in the country.

Later on, the Fifth Public Health Development Plan (1982-1986), the MOPH
started a pilot project on promotion of herbal utilization in 1000 villages of 25 targeted
provinces. This project was financial supported by the UNICEF. The activities
included research support, information disseminating, and providing herbal seedling.
Then, there was a following project aimed to promote herbal utilization in the
hospitals. It was the Project of Basic Health Service Making Use of Herbs. This
project was supported by the German Agency for Technical Cooperation (GTZ). It
was conducted in 5 community hospitals and focused on 5 medicinal plants. This
project revitalized the herbal drug utilization. It integrated herbal drugs into health

care services.

After that, the promotion of herbal drug utilization was continued to the Sixth
Public Health Development Plan (1987-1991). Some herbal drugs were incorporated
into the Household Drug List.(3) The herbal development was continued throughout
the Seventh Public Health Development Plan (1992-1996). During this plan, the
National Institute of Thai Traditional Medicine was established to be the center for
developing, coordinating, supporting and cooperating the activities related to Thai

traditional medicine.(1)
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During the Eighth Public Health Development Plan (1997-2001), the attention
of herbal drug utilization was extended continuously. Starting by the establishment of
the Medicinal Plant Research Institute in 1997, this center is managed under the
Department of Medical Sciences, and plays its roles as a center for analyzing,
researching, and developing the use of medicinal plants.(4) Later, some herbal drugs
were incorporated into the National List of Essential Drugs 1999 in order to increase
herbal drug utilization in all levels of the health service facilities.(5) During the same
time, the Act on Protection and Promotion of Traditional Thai Medicinal Intelligence,

B.E. 2542 was enacted in the year 1999 in order to facilitate TTM.(21)

Currently, the Ninth Public Health Development Plan (2002-2006) includes
supporting and developing of TTM as one of the goals. The budget on TTM has
increased. The public and private health care facilities are supported in order to
accomplish the use of standard herbal drugs. In addition, herbal drug use is planed to
be not less than 3 percent of the total drugs in terms of expenditure in general hospitals
and 5 percent in community hospitals. (6) In 2002, the Department for Development
of Thai Traditional and Alternative Medicine was established. It also increased the
potentiality to TTM.(7) At the end of 2002, there were herbal production in 24
provincial hospitals and 133 community hospitals.(8) In the private sector, the study
of Riewpaiboon showed that total consumption of herbal products through drugstores

in Thailand was estimated at 2,241 million baht in the year 2003.(22)

At last, trend of herbal utilization has increased together with the continuously
promotion from the government. Specifically, herbal drug production in the public

hospitals has been supported.

2. Herbal Production in U-thong Hospital

Herbal production unit has been established together with TTM services since
1991. In the beginning, some herbal products were produced to support health
services in the hospital. Afterward, herbal production has been supported and
developed continuously. Nowadays, there are many herbal product items, which are
produced for using in the hospital and for selling directly to customers and other health

care facilities. In addition, the herbal raw material center, which is supported by the
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National Institute of Thai Traditional Medicine, has been established to support raw

material to herbal production unit.(14)

There were 76 herbal product items produced in the fiscal year 2003. Most of
products were herbal drugs whereas the remainders were cosmetics. The process of
herbal production is shown in figure 1. It consisted of production and quality control
process. For the customers of herbal production, they were pharmacy dispensing unit
and Thai tradition medicine center. Most of products were distributed to Thai
traditional medicine center for serving the patients in the center, and selling to
customers and other health care facilities.(13, 14) The customer channels are shown

in figure 2.
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Receiving raw materials
from drug stock

Not passed

Reject

Passed

Preparing raw materials

l

Compounding

!

Not nassed

Reject Weight variation

Passed

Packaging

!

Sending for radiation

'

Finished products to
keep in inventory stock
for distribution

TLC = Thin-layer chromatography

Figure 1 Process of herbal production
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Production unit

Herbal products

.

Pharmacy dispensing unit

Prescribed for patients
by modern doctors

253,030 baht (8.61 %)*

:

Thai traditional medicine center

Prescribed for patients
by ayuravedic doctor

1,045,626 baht (35.61%)*

\ 4

Sold to consumers and
other health care facilities

1,637,878 baht (55.78%) *

( * The data from the report of Thai traditional medicine center in fiscal year 2003)

Figure 2 Customer channels of herbal products
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3. Economic Evaluation

Economic evaluation is formally defined as the comparison of cost and
consequences of two or more alternative courses of action.(2, 17) Costs are the
resources consumed to perform an activity or implement a decision, while
consequences are the outcomes of that action or decision. Economic evaluation
assesses efficiency on the relationship between outputs (consequences) and inputs
(costs). There are four methods as the followings:

1. Cost-minimization analysis (CMA)

2. Cost-benefit analysis (CBA)

3. Cost-effectiveness analysis (CEA)

4. Cost-utility analysis (CUA)

The method aimed to answer the question “ Is the program worthwhile? ”, is

cost-benefit analysis.(23)

3.1 Cost-benefit analysis (CBA)

CBA is a type of economic evaluation that measures the outcomes in monetary
terms. The results are presented in form of net benefit (NB) or benefit to cost ratio
(BCR). The goal of analysis is to identify whether a program’s benefits exceed its
costs. A positive net benefit indicates that a program is worthwhile. Cost-benefit
analysis can be conducted for a single or multiple programs to provide foundations for
decision making to achieve the desired objectives.(15, 17, 24) The NB and BCR will

be described as the followings:

1) Net Benefit (NB)

The NB is calculated by subtracting benefits with costs. If the NB is greater
than zero, the program is worthwhile

2) Benefit to Cost Ratio (BCR)

Like NB, BCR provides direct relationship between benefits and costs of
program and uses this relationship to decide whether a particular program is good
investment. In this method, the ratio is simply the total benefits from a program
divided by the total costs, if BCR exceeds 1 indicates the benefits exceed the costs,

and hence is a good investment according to this criterion.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. in Pharm. (Pharm. Admin.) / 13

3.1.1 Cost aspect

Cost is the value of resources used in production.(18, 25) Resources used
for health care services can be classified in several ways such as classified by input
(capital cost and recurrent cost), classified by activity (direct cost and indirect cost),

and classified by cost behavior (fixed cost, variable cost, and semi fixed cost).

3.1.1.1 Process of cost analysis (16, 18, 26)

Costs of producing medical services in the hospital are complicated due
to each unit produces various different outputs. Moreover, some units are supported

by other units. In general, there are five steps in unit cost analysis.

1) Organization analysis and cost center classification

Structure of the hospital organization is examined and objectives of cost
analysis are defined. Then, the hospital structure is classified in terms of cost centers.
Cost center is the unit producing its own outputs. There are more than one dimension
of cost center categorization. Based on the concept of cost allocation, all cost centers
are classified into two groups as Transient cost center (TCC) and Absorbing cost

center (ACC).

2) Direct cost determination

Direct cost of each cost center is composed of capital cost, labor cost, and

material cost.

2.1) Capital cost (17, 27, 28)

Capital cost covers capital assets required by the program; generally
equipment, buildings, and land. It represents an investment in an asset which is used
over time. Most assets, such as equipment and buildings, depreciate with time. On the
other hand, land is non-depreciable asset because it maintains its value. There are two

components.
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2.1.1) Depreciation cost

Depreciation is defined as the amount of the capital that is used-up in
one year. The simplest approach to depreciation is to assume that the services from
the capital item are divided equally over the useful life of the capital item, knows as
straight-line depreciation. There are two main approaches of the depreciation cost

calculation.

a) Accounting-based approach

This approach calculates depreciation cost on the basis of an asset’s
original purchase price divided by useful life.

Average annual depreciation cost = Original purchase price

Useful life (years)

b) Economic-based approach

This approach may be called equivalent annual depreciation cost. It
automatically incorporates both the depreciation aspect and the opportunity cost of un-
depreciated part of the capital items.

Equivalent annual cost = Current price/ Annuity factor

Current price = Original price X Inflation adjustment factor
Inflation adjustment factor

= Price from Consumer Price Index table of the current year

Price from Consumer Price Index table of the year of first using

Annuity factor = [1 — (1+r)"]/r
n = working year

r = discount rate

2.1.2) Opportunity cost

This is clearly seen in the case of land. An investment in non-
depreciable land will return the original capital sum when sole, there is still a “cost”.
This cost is calculated as the lost opportunity to invest the sum in some other venture

yielding positive benefits. It is usually valued by calculating the interest of the value
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of land based on 12-month fixed interest rate. On the other hand, the opportunity cost

of land can be valued as the land rental.

2.2) Labor cost

Labor cost is composed of salary, wage, overtime (OT), and fringe
benefits. For persons who work in more than one department, labor costs were

distributed to those cost centers, based on working time proportions.

2.3) Material cost

Material cost is cost of materials that were used and exhausted by each
cost center in the study period. All materials are separated into two groups.
2.3.1) Materials collected according to the actual consumption of cost
centers.
2.3.2) Materials unable to be collected the actual consumption of cost

centers. They are distributed to the related cost centers, based on suitable criteria.

3) Indirect cost allocation

Cost allocation is a method that costs are transferred from all transient cost
centers (TCCs) to absorbing cost centers (ACCs). This transferred cost is called
indirect cost. Processes for indirect cost allocation include allocation criteria selection

and allocation method.

Allocation criteria are the criteria that are used to find proportions for cost
allocation from all TCCs to ACCs. For cost centers that produce more than one

product, it should use combined allocation criteria for more correct cost allocation.

Cost allocation method is the method that is used to allocate cost from TCCs to
ACCs by using the allocation proportion. There are four methods: direct distribution
method, step-down method, double distribution method, and simultaneous equation
method. The simultaneous equation method is most accurate. Each cost center will

simultaneously allocate and receive cost until it reaches the equilibrium. This method
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uses mathematics technique (matrix), calculated by computer software, for solving the

equations and finding the cost allocated from TCCs.

4) Full cost calculation

After indirect costs have been determined, full cost of ACC is calculated from

the summation of total direct costs and indirect costs.

5) Unit cost calculation

A unit cost is a kind of simple average cost per unit of output. It can be

calculated by average method.

Unit cost = Total cost / quantity

In case of cost centers that produce various different outputs or services, unit
cost is calculated, so-called departmental allocation, by many methods i.e. micro-
costing, ratio of cost to changes, hourly rate method, surcharge method, per-diem
method, and relative value unit. Micro-costing is generally most accurate. The
concept of this method is to determine direct cost of each service. Then indirect cost
of services (the result of full cost subtracted by sum of total direct cost of services) is

allocated to each service by suitable criteria.

3.1.2 Benefit aspect (2, 29-31)

Benefits are the value of a program, a synonym for output. They are

classified in several ways as the followings:

1) Internal and external benefits
Internal benefits are benefits that are occurred directly or indirectly to the
program. Whereas, external benefits are benefits that involuntary received by

others for which they pay nothing.

2) Direct and indirect benefits
Direct benefits are defined as an increased value of output associated with

the program. The most common direct benefits are increase of quantity of
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products in industry. For indirect benefits, they are the benefits that are

occurred beyond the goal of the program.

3) Tangible and intangible benefits
Tangible benefits are benefits that can be measured in their own terms.
While intangible benefits cannot be measured i.e. prestige, human life, and

public recreation facilities.

In valuing benefits, all benefits have to be evaluated in monetary terms. In
case of financial analysis, benefits are computed by multiplying output quantity by
their market price. In the same way, benefit in terms of economic analysis can be
calculated by the same method, if market price does not reflect to the scarcity, shadow
price or accounting price can be used to replace it. Given the difficulties in attaching

money values of intangible benefits, the willingness to pay approach is often used.

4. Payback period (19, 32)

The payback period is defined as the time required for a project’s total benefits
to exceed its total costs. At that time, the project can be said to have “paid back” its
initial cost, hence the name payback period. For some applications, there is
considerable intuitive appeal to this concept since it allows projects to be judged by

how rapidly they pay off.

In calculating the payback period, the discounted cash flows (benefits

subtracted by costs) are summed until a positive result is obtained.

p
> Xt >0
=0 (14r)

p is the time needed to reach this positive sum
Xt is cash flows in period ¢

r, 1s discount rate for period ¢

However, there are both strong and weak points. The payback method suffers

from two major problems. First, any decision rules about which projects to accept and
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reject must be arbitrary. Obviously, most organizations using the payback technique
have chosen some acceptable period, such as 3 or 4 years, and reject all projects that
have payback longer than that period. The second problem is that it ignores cash
flows that occur beyond the payback period. A project with a large expense in a later
year, such as maintenance charge for a machine, would be approved although it might
not be approved if the analysis period was longer. In general, the payback method
favors short-term projects over long-term ones, even if the financial benefits of a long-

term project are far greater.

Although, there are three reasons to favor this method:

1) It provides information about how long it takes for a project to pay off.
Many organizations use payback analysis because of this seemingly logical
appeal.

2) An organization can determine how long it will take to recover its initial
investment, which may be an important consideration if cash flow is a
problem.

3) It can be a fairly accurate representation of true results in situations where

benefits are constant or increase over a long period of time.

Payback analysis should not be used to make financial decisions, but can be

used to provide supplemental information.

5. Sensitivity Analysis

Sensitivity analysis is the simplest and most frequently used method for
analyzing uncertainly. In essence, sensitivity analysis measures how the result is
affected by change of the factors.(19, 29) There are two basic approaches to

sensitivity analysis:

1) The variable-by-variable approach, which treats each variable separately.

2) The scenario approach, which treats variables in groups.
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6. Productivity Index (33)

The Thailand Productivity Institute has performed the productivity index,
which can be used to evaluate the potentiality of the manufacturing sector. The
manufacturers can use this index as a comparing way to develop their manufactories.
For public sector, this index can be used as the beneficial information to assign the
policy and to measure the performance in their organizations. There are 49 items,
which are divided into three parts that are cost management ratios, financial
management ratios, and performance ratios.

The cost management ratios will be displayed in each production cost ratio. It
can be used as guideline to adjust or to control unreasonable production costs.
However, these cost reductions do not impact to the quality of products. For the
financial management ratios, they can be used to evaluate the financial status, the
efficiency and the ability on generating profit. The last index is the performance ratios
or productivity ratios. In this study, some productivity indexes are selected based on

availability of data. There are 15 items as the followings:

1) Cost management ratios
- % of Material cost = (Direct material cost / Total cost) * 100

Material cost is important variable cost in production process. If this index is
higher than its industrial average, it means that material cost of manufacture is high

which may be occurred from using low quality raw material.
- % of Production labor cost = (Direct labor cost / Total cost) * 100

This index focuses on direct labor cost in manufacturer unit. It can be used as
the indicator on labor cost competition when compared with its industrial average. It

should be considered along with the amount of processing per employee.
- % of Depreciation cost = (Depreciation / Total cost) * 100

This index should be considered along with the efficiency of machinery
investment. If the investment of machines is high while they are not used at full

capacity, production cost will be increased.
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- % of Utility & energy cost = (Utility & energy cost / Total cost) * 100

This index focuses on utility and energy cost such as electricity, tap water,
gasoline etc. If the index is higher than its industrial average, it means that the utility

and energy are wasting used.
2) Financial management ratios
- Operating profit to sales ratio = Operating profit / sales

Operating profit is resulted from total sales subtracted by total costs. The
index can be used as indicator to evaluate the ability on generating profit. If this index
is higher than its industrial average, it means that the manufacture has the efficiency

on cost management.
- Gross profit to sales ratio = Gross profit / sales

Gross profit is resulted from total sales subtracted by direct costs. The index is
another indicator to evaluate the ability on generating profit. If this index is higher
than its industrial average, it means that the manufacture has the efficiency on

production cost control.
- Inventory turnover = Sales / Inventory

The inventory consists of raw materials, goods in process, and finished goods.
This index is used to measure the efficiency on inventory management. If the index is
lower than its industrial average, it means that the manufacture has over inventory that

reflects to sunk cost.
- Raw materials turnover = Sales / Raw materials

Raw materials turnover is used to measure the efficiency on raw materials
management. If the index is lower than its industrial average, it means that raw

materials are over stock. It should be considered along with the product turnover.
- Goods in process turnover = Sales / Goods in process

This index is used to measure the efficiency on the management of goods in
process. If the index is lower than its industrial average, it means that the manufacture

has over goods in process, which may be affected from inappropriate production plan.
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- Product turnover = Sales / Finished goods

Product turnover is used to measure the efficiency on finished goods
management. If the index is lower than its industrial average, it means that finished

goods are over stock, which are affected from the inability on sales.
3) Performance ratios
- Amount of production per employee = Sales / Number of employees
This index is used to measure the efficiency of each employee. If the index is

lower than its industrial average, it means that the employees are low efficiency.

- Amount of processing per employee = Amount of processing

Number of employees

Amount of processing is resulted from total sales subtracted by material costs.
If amount of processing per employee is higher than its industrial average, it means
that the employees are high efficiency. It should be considered along with the amount

of production per employee.

- Efficiency of machinery investment ratio = Amount of processing

Machinery and equipment

This index is used to measure the suitability of machinery investment. If it is
lower than its industrial average, it means that the machines used are low performance,

which may be affected from over machinery investment.

- Material cost to production value ratio = Material cost

Production value

This index should be considered along with the raw materials turnover or the
material cost ratio. If material cost to production value ratio is higher than its
industrial average, it means that material cost of manufacture is high which may be

occurred from the used of low quality raw material.

- Labor cost to production value ratio = Production labor cost

Production value
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This index is used to indicate the concentration of labor cost in production

process. It should be considered along with the amount of processing per employee.

The productivity index has been reported since 2000. The data were collected
from 2,000 manufacturers, which cover 13 industry branches. The data are being
collected continuously in order to provide the beneficial information for both public

and private users.

7. The Related Study in Thailand

There is only one study focused on herbal drug production cost that is cost
analysis of herbal products at ChaoPhya Abhaibhubejhr Hospital.(12) The standard
method was used to determine unit cost of herbal products. It included direct and
indirect costs. The unit costs were composed of production and quality control costs.
The results showed that unit costs of 36 herbal products ranged from 10.12 to 109.05
baht. From analyses of charge to cost ratio, it was found that more than 50 percent of
herbal products items manufactured were not profitable because costs were more than
their prices. In cost recovery analysis on dimension of accrual revenue and full cost, if
the government did not subsidize some costs, the program could not make profits to

the hospital.

Moreover, this study did not use micro-costing in unit cost calculation to
determine herbal production cost and modern drug production cost, and did not focus

on payback period and productivity of herbal production.
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CHAPTER 3
METHODOLOGY

Study Design

This study was designed as a cross-sectional descriptive research. The data of

U-thong Hospital in the fiscal year 2003 was used in all parts of the study.

Assumptions

1. Number of deflects during production process and stock were zero.

2. All products produced in the study period were all sold within the study period.

3. Loss or profit of herbal production in the past years were zero.

4. Product items, production process, and distribution rate of each product in the
following years were stable.

Study Procedure

There were three parts in the study procedure:
1. Cost-benefit analysis
2. Payback period determination

3. Productivity evaluation

Part 1: Cost-benefit analysis

In this part, the processes were composed of cost determination, benefit

determination, and cost-benefit analysis.

1. Cost determination

In this process, there were six minor steps: organization analysis of the
hospital, direct costs determination, indirect costs determination, full costs calculation,

unit cost calculation, and determination of herbal production cost.



Nattaya Pansang Methodology / 24

1.1 Organization analysis of the hospital

Organizational structure of U-thong Hospital was analyzed to identify cost
centers. All cost centers were categorized into TCCs and ACCs based on
responsibility, resource consumption, and supporting relation. There were 43 cost
centers, which consisted of 23 TCCs and 20 ACCs. All cost centers are shown in

figure 3.

1.2 Direct costs determination

Direct costs were calculated from summation of capital costs, labor costs, and

material costs of each cost center.

1.2.1 Capital costs

Capital costs were calculated from summation of depreciation costs of

buildings and durable goods, and opportunity costs of land and stocked materials.

a) Depreciation costs of buildings and durable goods

In this study, depreciation costs of building and durable goods were
calculated by using economic-based approach. According to the data from the Bank
of Thailand, the inflation rate was very low, so the interest rate of a 12-month fixed
deposit of the fiscal year 2003 was used as the discount rate that was 1.86 percent.(34,
35) Salvage value of buildings and durable goods were assumed to be zero.
Estimated useful life of buildings were 20 years while those of durable goods were 5

years. The equation is below.

Equivalent annual cost = Current price/ Annuity factor
Current price = Original price X Inflation adjustment factor
Inflation adjustment factor

= Price from Consumer Price Index table of the current year

Price from Consumer Price Index table of the year of first using

Annuity factor =[1 — (1+r)™)/r
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n = working year

r = discount rate

For the building occupied by more than one cost center, depreciation costs
were divided to those cost centers based on the proportion of operating area of each

cost center.

b) Opportunity costs of land and stocked materials

In this study, opportunity cost of land was valued as the annual land rental.
Due to the availability of the market price, the annual land rental was calculated as an
interest earned from the land prices.(36) The land prices were based on the estimation
of the Department of Lands. The interest rate of a 12-month fixed deposit of the fiscal
year 2003 was obtained from the Bank of Thailand. After that, opportunity cost of
land was distributed to cost centers based on the proportion of operating area of each

cost center.

Annual opportunity cost of land of each cost center
= cost of land x interest rate

x the proportion of operating area of each cost center

For opportunity cost of stocked materials, This cost was the opportunity loss of
average cost of inventory kept during the studied year. It was assumed to be equal to
amount of interest of the value of stocked materials. The interest rate of a 12-month

fixed deposit in the fiscal year 2003 was used to perform the calculation.

Annual opportunity cost of stocked materials

= cost of stocked materials x interest rate

1.2.2 Labor costs

Labor costs of each cost center were calculated from summation of salary,
wage, overtime (OT), training expense, and fringe benefits. For a person who working
for more than one cost centers, labor costs in part of salary, wage, overtime (OT), and
training expense were distributed to those cost centers, based on a proportion of

working time that person spent for such cost centers. In case of fringe benefits and
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salary of persons who are not work in the hospital, these costs were distributed to each
cost center, based on a proportion of Full Time Equivalent (FTE) in each cost center.
Full Time Equivalent (FTE) came form the summation of working time of each person
in each cost center. Exceptionally, overtime (OT) of pharmacists in production unit
was excluded and then included to pharmacy dispensing unit because this cost

belonged to pharmacy dispensing unit only.

1.2.3 Material costs

Cost of materials consumed by each cost enter were determined, All
materials were separated into two groups: materials collected according to the actual
consumption of cost centers and shared materials unable to be collected the actual
consumption of cost centers. In case of shared materials, these costs were distributed
to all related cost centers by using suitable criteria. Table 2 shows material cost

determination.

1.3 Indirect cost determination

Direct costs of transient cost centers, which directly support to absorbing cost
centers, were allocated to absorbing cost centers by using simultaneous equation

method and suitable criteria. The allocation criteria are shown in table2.

1.4 Full costs calculation

Full costs of absorbing cost centers were calculated from the summation of
direct costs and indirect costs of each cost center. In this step, full cost of production

unit was computed.
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U-thong Hospital

Transient cost centers

TO1 Administration

T02 Tap water unit

T03 Garbage elimination unit
T04 Sewage disposal
TO0S5 Maintenance

T06 Gardening

TO7 purchasing

TO8 Finance 1

T09 Finance 2

T10 Planning unit

T11 Transportation

T12 Information center
T13 Medical center

T14 Nurse administration
T15 Health education
T16 Medical record

T17 Stretcher unit

T18 Corpse room

T19 Central supply

T20 Sewing

T21 Laundry

T22 Nutrition

T23 Drug and non-drug stock

Absorbing cost centers

AO01 Production unit

A02 Pharmacy dispensing
AO03 Radiation

A04 Laboratory

AO05 Operating room

A06 Counseling room
AO07 Rehabilitation

AO08 Dental

A09 Emergency

A10 Outpatient service
A1l Health center

A12 Day care service
A13 Thai traditional medicine
Al4 PCU

A15 Inpatient ward

Al6 ICU

A17 Obstetric ward

Al18 VIP

A19 Sanitation

A20 Health promotion

Figure 3 Cost center identification and classification of U-thong Hospital
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Table 1: Material cost determination for each cost center

Material cost

Cost determination method

Discrete material

Tap water For tap water unit only

Telephone Cost of telephone used by each cost center
Mail Cost of mail used by each cost center

Internal photocopy Cost of internal photocopy of each cost center
External photocopy Cost of external photocopy of each cost center
Maintenance Cost of materials used by each cost center

External services

Cost of external services of each cost center

Guard

For administration only

Fuel & car maintenance

For transportation only

General material

Cost of materials used by each cost center

Cloth

Cost of cloths used by each cost center

Dental material

For dental only

Drug & medical supply

Cost of materials used by each cost center

Foodstuff

For nutrition only

Shared material

Electricity

Allocated by number of electrical appliance watts of
each cost center

Digital photocopy

Allocated by number of photocopies of each cost center

Fuel & car maintenance *

Allocated by number of days used by 3 cost centers

Oxygen

Allocated by consumption estimation

* There is one which served for three cost centers, and a speed indicator could not be

used.
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Table 2: Allocation criteria of transient cost centers

Cost
center Transient cost center Allocation criteria
ID
TO1 Administration Number of FTE in each cost center
. No. of FTE: No. of outpatient visits:
T02 | Tap water L No. of inpatient days (365:1:2)
TO3 Garbage elimination unit Weight of garbage
) No. of FTE: No. of outpatient visits:

T04 pyreediliposs No. of inpatient days (365:1:2)

T05 M en S Number of jobs requested by each cost
center

T06 Gardening Operating area

To7 purchafi Cost of materials dispensed to each cost
center

TO8 Finance 1 Number of FTE in each cost center

T09 Finance 2 Number of services

T10 Planning unit Number of FTE in each cost center

T11 Transportation Distance (km) of transportation

T12 Tiformat S . Number of documents dispensed to
each cost center
No. of operated patients:

TI13 Medical center No. of outpatient visits:
No. of inpatient days (10:1:1)

T14 Nurs S nis@ A Number of nursing personnel in each
cost center

TI15 Health education Number of services

T16 Medical record Number of services

T17 Stretcher unit Number of services

T18 Corpse room Number of services
Number of medical sets supplied to

19 Central supply each cost center

T20 Sewing Cost of clothes sewed to each cost
center

T21 Laundry Weight of dry clothes

T22 Nutrition Number of food trays

T23 Drug and non-drug stock Cost of drugs and non-drugs dispensed

to each cost center

FTE = Full Time Equivalent
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1.5 Unit cost calculation

Due to the various products that including modern and herbal drug were
produced in the production unit. Therefore, micro-costing was used for unit cost

calculation as the following steps:

First, direct production cost of each product was determined from directly

consumed capital costs, labor costs, and material costs.

Second, indirect production cost of production unit was determined from the
results of subtraction of full cost of production unit by total direct production costs of

all products.

Third, indirect production cost of production unit was allocated to each product
according to the proportion of direct cost of each product. Finally, unit cost of each
product was summation of direct production cost and indirect production cost of each

product.

1.6 Determination of herbal production cost

In this step, production cost of herbal products was determined by summation

of multiplying of production quantity of each product by its unit cost.

2. Benefit determination

Benefit in this study referred to the revenue produced by the program. The
revenue was calculated based on assumption that all of herbal products produced in
the fiscal year 2003 were all sold in that year. So, benefit of herbal product production
was determined by summation of multiplying of production quantity of each product

by its wholesale price.

3. Cost-benefit analysis

After cost and benefit were determined, the analysis of cost and benefit was

presented by two methods as the followings:

Net Benefit (NB) = Benefits — Costs
Benefit to Cost Ratio (BCR)

Benefits / Costs
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Part 2: Payback period determination

Due to it was the financial analysis, the herbal production cost in the first year
was recalculated by excluding the opportunity costs of land and stocked materials and
depreciation cost of buildings and durable goods, and then including the current asset
values of building and durable goods. After that, cost and benefit of the following
years were estimated for analyzing the time required for recovery the initial cost.

There are three steps.

1. Revenue forecast

The number of services and revenue data of TTM center in the fiscal year 2003
were used for predicting revenue of herbal production in the following years by using

simple regression analysis.(37, 38) The equation as below:
Revenue = f(number of services)

The number of services was defined as the summation of number of TTM
services and number of consumers directly buying herbal products at TTM center. For
the number of patients receiving herbal products at the hospital’s outpatient

department, it was not included because the data were unavailable.

After the simple regression equation was obtained, it was used to calculate the
revenue in the following years by using the estimated number of services as
independent variable. The estimated number of services was calculated by using the
average monthly change during the last six-month of number of services in the fiscal
year 2003. At last, the forecasted revenue of each following year was estimated to the
revenue of production unit by multiplying with the ratio of production unit revenue to

TTM center revenue in the fiscal year 2003.

2. Cost estimation of the following years

This estimation was based on a simple relationship between production cost
and revenue. The ratio of production cost to revenue of the first year was used to

determine the production cost in the following years.(32, 37) The equation as below:
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Cost = Forecasted revenue X Production cost in the fiscal year 2003

Revenue in the fiscal year 2003

3. Payback period analysis

After costs and revenues (benefits) in the following years were determined,
The time required for total benefits exceeding total costs was analyzed. In calculating
the payback period, the interest rate of a 12-month fixed deposit in the fiscal year 2003
was used as the discount rate, and assumed that it was stable throughout the following
years. The discounted net benefits (benefits subtracted by costs) were summed until a

positive result was obtained. The equation as below:

p
> Xt > 0
t:O (1 +l"t)t

p = the time needed to reach this positive sum
Xt = net benefit in period ¢

r, = the discount rate for period ¢

Part 3: Productivity evaluation

Similarly to payback period determination, the herbal production cost was
recalculated by excluding the opportunity costs of land and stocked materials. For the
depreciation costs of buildings and durable goods, they were still included, but the
calculation method was changed to accounting based approach. Based on available
data , the productivity of herbal production in this study was determined by using
selected formulas from productivity index of the Thailand Productivity Institute. The

selected formulas were used in the study as below:

1. Cost management ratios

% of Material cost = (Direct material cost / Total cost) * 100
% of Production labor cost = (Direct labor cost / Total cost) * 100
% of Depreciation cost = (Depreciation / Total cost) * 100

% of Utility & energy cost = (Utility & energy cost / Total cost) * 100
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Definitions:

Total cost referred to total herbal production cost.

Direct material cost referred to the material costs of raw materials and
packaging materials used in herbal production.

Direct labor cost referred to the labor costs of pharmacists and assistants in
herbal production.

Depreciation cost referred to the depreciation costs of building and durable
goods in herbal production, which were calculated by using accounting based
approach.

Utility & energy cost referred to the costs of tap water and electricity used in

herbal production.

2. Financial management ratios

Operating profit to sales ratio = Operating profit / Sales

Gross profit to sales ratio = Gross profit / Sales

Inventory turnover = Sales / Inventory

Raw materials turnover = Sales / Raw materials

Goods in process turnover = Sales / Goods in process

Product turnover = Sales / Finished goods
Definitions:

Sales referred to the revenues produced by herbal production.

Operating profit referred to the result of sales subtracted by total cost.

Gross profit referred to the result of sales subtracted by direct herbal
production cost (excluded indirect costs from TCCs).

Inventory referred to the costs of raw materials, goods in process, and finished
goods, which accounted at the end of a fiscal year 2003.

Raw materials referred to the costs of raw materials stocked for herbal
production at the end of a fiscal year 2003.

Goods in process referred to the costs of materials, labors, and capitals used in
the process of production. They were calculated by multiplying the number of batches

in the process of production with an average of direct herbal production per batch.



Nattaya Pansang Methodology / 34

Finished goods referred to the costs of the remained herbal products at the end
of a fiscal year 2003. They were the summation of multiplying the quantity of each

remained product by its unit cost.

3. Performance ratios

Amount of production per employee Sales / Number of employees

Amount of processing per employee Amount of processing

Number of employees

Efficiency of machinery investment ratio Amount of processing

Machinery and equipment

Material cost

Material cost to production value ratio

Production value

Labor cost to production value ratio = Production labor cost

Production value
Definitions:

Number of employees referred to the Full Time Equivalent.

Amount of processing referred to the result of sales subtracted by material
cost of herbal production (included raw materials, packaging materials, and other
materials).

Machinery and equipment referred to the value of machinery and equipment
at the end of a fiscal year 2003. It was calculated by subtracting the current price of
durable good with the accumulated depreciation cost.

Material cost referred to direct material cost.

Production labor cost referred to direct labor cost.

Production value referred to the direct herbal production cost (excluded

indirect costs from TCCs).
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The details of data collection are shown in the table 3.

Table 3: The data collection

Data item

Source of information

e Capital costs
- Land and all constructions
- Durable goods
- Monetary value of stocked
materials
- Operating area

- The construction file at planning unit
- The durable goods file at planning unit
- The stocked material reports of each department

- Measuring by hospital officers

e Material costs
- Monetary value of drugs and
medical materials
- Monetary value of office
materials, maintenance, and
other materials
- Monetary value of utilities

- The report of drug stock at planning unit

- The report of purchasing department at planning
unit

- The report of accounting department at planning
unit

e Labor costs
- Labor expense data

- Proportion of working time

- The reports of accounting department at planning
unit
- Self-reported of each cost center at planning unit

¢ Outputs of each cost center

- The report of each cost center at planning unit

¢ Production quantity of herbal
products

- Recording from stocked cards at production unit

e Wholesale price of herbal products

- Price list of the production unit.

e Resource consumption of each
product
- Material cost
> Amount of material used

> Material price (the price at the

end of a fiscal year 2003)

- Labor cost

> Time spent of pharmacists
and assistants (per unit)

- Depreciation cost

> Time spent of each equipment
(per unit)

- Working formula of each product at the
production unit
- Stocked cards at drug stock

- Estimated by production unit officers

- Estimated by production unit officers
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Data Analysis

The assessment of data analysis was a descriptive statistic. The analyses were

conducted by using Microsoft Excel.

1. Unit cost analysis

Cost per unit of each herbal product was determined.

2. Analysis of proportion of cost composition
Costs of product were analyzed to determine the proportion of their

composition.

3. Cost-benefit analysis
Cost and benefit of herbal production were analyzed as net benefit and benefit

to cost ratio.

4. Payback period analysis
The time required for total benefits exceed total costs was determined. In
calculating the payback period, the discounted net benefits (benefits subtracted by

costs) were summed until a positive result was obtained.

5. Sensitivity analysis
One-way sensitivity analysis was conducted for analyzing the uncertainty of
the factors.
5.1 In cost benefit analysis, the calculation was repeated when the
discount rate was varied to 0% and 3%, and the material prices were varied to £ 10%.
5.2 In payback period analysis, the calculation was repeated when using
replacement prices as asset values. Replacement prices were calculated by adjusting
original prices with Thai consumer price index. This was assumed to a situation of
analysis at the start of investment. In addition, the estimated number of services was

simulated to be £10%.

6. Productivity evaluation

Productivity of herbal production in this study was determined by using
selected formulas from productivity index, based on available data on cost and benefit.
Then the studied ratios were compared with the reported ratios of the Thailand

Productivity Institute.
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CHAPTER 4
RESULTS

The results of this study were presented in three parts: 1) cost-benefit analysis;

2) payback period determination; and 3) productivity evaluation.

1. Cost-Benefit Analysis

1.1 Products and production volumes

The production unit was responsible for producing two product categories,
which were herbal products and modern drugs. In the fiscal year 2003, total batches
of all categories were 1,008. Herbal products accounted for 533 batches (52.88%)
whereas modern drugs accounted for 475 batches (47.12%).

In herbal production, there were 76 product items produced in the fiscal year
2003. The production volumes are shown in table 4. The first three rankings of total
production volumes were Cinnamomum Stomachic (180 ml./bottle), Safflower in

Sachet (30 sachets/box), and Herbal Compress, respectively.

1.2 Direct, indirect, and full costs of production unit

The results showed that material costs were 1,983,985.18 baht (63.88%), labor
costs were 953,385.16 baht (30.69%), and capital costs were 168,537.20 baht
(5.43%). After summation, direct costs of production unit were 3,105,907.54 baht.

Direct costs, indirect costs, and full costs are presented in table 5. Full costs of
production unit were 3,442,807.50 baht, which consisted of direct costs by
3,105,907.54 baht or 90.21% and indirect cost by 336,899.95 baht or 9.79%. When
compared with total costs of U-thong Hospital, the full costs of production unit were
4.48% of all. In absorbing cost center group, the production unit consumed costs

expensively as the tenth rank.
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1.3 Production costs of herbal products and modern drugs

Most of production costs of production unit were used for produced herbal
products. The results showed that herbal production costs were 2,322,521.92 baht
(67.46%) whereas modern drug production costs were 1,120,285.58 baht (32.54%). In
case of quality control costs, these costs were included to only herbal production costs
due to the quality control was not applied to modern drug production. The cost details

are shown in table 6.

1.4 Unit cost of herbal products

Unit cost of a herbal product comprised of direct production cost per unit,
quality control cost per unit, and indirect production cost per unit. The cost details are

shown in table 7-8.

Direct production cost per unit of all herbal products were between 8.78 —
365.60 baht and accounted for 57.89% — 75.25% of total cost per unit of all products.
Cost of material, labor, and capital accounted for 14.03% - 66.97%, 8.19% - 61.14%,
and 0.05% - 4.50%, respectively.

Quality control cost per unit of all herbal products were between 0.03 — 35.92
baht and accounted for 0.26% — 17.36% of total cost per unit of all products. Cost of
labor and capital accounted for 0.18% — 12.13% and 0.08% - 5.23% respectively.
However, these costs were not included material cost due to the data were unavailable.
Moreover, the quality control cost per unit of some herbal products was zero because

the quality control was not applied to their products.

Briefly, unit cost of all herbal products were between 11.71 — 530.33 baht.
Most of cost were direct production cost especially material cost. Each product had

indirect production cost that was 24.75%.

1.5 Total production costs, revenues, and cost-benefit analysis

To analyze cost and benefit of herbal production, it needs to know revenue
produced by the program in the fiscal year 2003. In this study, the revenue was

calculated based on assumption that all of herbal products produced in the fiscal year
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2003 were all sold in that year. Therefore, the total monetary value of all herbal
products produced in the fiscal year 2003 was used as the revenue of the program. As
a result, the revenue was calculated by summation of multiplying production volume

with their wholesale prices.

It was found that the revenue of the program was 2,422,848.00 baht. When it
was compared to the total costs 2,322,521.92 baht, the results indicated that the net
benefit was 100,326.08 baht and the benefit to cost ratio was 1.04.

Considering by product items, in case of the net benefit, Appetite Reducing
capsule (100 caps.) was highest net benefit, followed by Lin-Zhi capsule (100 caps.)
and Krachai Dum capsule (100 caps.). In contrast, Herbal Compress was lowest net
benefit. In case of benefit to cost ratio, Krachai Dum capsule (100 caps.) was highest
ratio, followed by Appetite Reducing capsule (100 caps.) and Lin-Zhi capsule (100
caps.), while Guava mouth wash (200 ml.) and Mouth deodorant spray (60 ml.) were

lowest ratio. The results are shown in table 9.
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1.6 Sensitivity analysis on discount rate and prices of materials used in

production process

Due to the uncertainty of discount rate and prices of materials used in

production process , The results were analyzed and were presented as the followings.

1.6.1 The uncertainty of discount rate

Net benefit and benefit cost ratio were recalculated when the discount rate was
varied as 0% and 3%. In case of using discount rate as 0%, the results indicated that
net benefit increased by 12.96% ,and benefit to cost ratio increased from 1.0432 to
1.0491. Conversely, when discount rate was 3%, net benefit decreased by 8.46%, and
benefit to cost ratio decreased from 1.0432 to 1.0394. The details are shown in table
10.

1.6.2 The uncertainty of prices of materials used in production process

Because of using the prices of materials used in production process at the end
of a fiscal year, the affect of their prices were used in calculation. The estimation of
material price change conducted by drug inventory staff was used to calculate. When
the prices decreased by 10%, the results shown that net benefit increased by 122.31%,
and benefit to cost ratio increased from 1.0432 to 1.1014. In contrast, if the prices
increased by 10%, net benefit decreased by 123.46% that making a negative result,
and benefit to cost ratio decreased from 1.0432 to 0.9904. The details are shown in
table 11.
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Table 10: Results of sensitivity analysis on discount rate

. 1.86% Simulated discount rate
Discount rate
(Based case) 0% 3%,

Production cost 2,322,521.92 2,309,518.28 2,331,008.18
Revenue 2,422,848.00 2,422,848.00 2,422,848.00
Net benefit 100,326.08 113,329.72 91,839.82

(12.96%) (-8.46%)
Benefit to cost ratio 1.0432 1.0491 1.0394

Table 11: Results of sensitivity analysis on prices of materials used in production

process
The prices at the Simulated prices of materials
Prices of materials  end of a fiscal year
(Based case) Decrease 10%  Increase 10%
Production cost ARSI 2,199,813.77 2,446,382.66
Revenue 2,422,848.00 2,422,848.00 2,422,848.00
Net benefit 100,326.08 223,034.23 -23,534.66

(122.31%) (-123.46%)

Benefit to cost ratio 1.0432 1.1014 0.9904
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2. Payback Period Determination

2.1 Payback period

In this part, the herbal production cost was recalculated by excluding the
opportunity costs of land and stocked materials and depreciation cost of buildings and
durable goods, and then including the current asset values of buildings and durable
goods. The results shown that the herbal production cost in the fiscal year 2003 was
2,802,642.20 baht. When it was compared with the revenue, 2,422,848.00 baht, the
results indicated that the loss of program in the fiscal year 2003 was 379,794.20 baht.

To analyze the time required for recovery the initial cost in the fiscal year
2003, it needs to know costs and revenues in the following years. For this reason, the
forecasted revenues were analyzed by using simple linear regression, and then the
estimated costs were analyzed by using ratio of cost to revenue in the fiscal year 2003.
The results shown that the forecasted revenues in the fiscal year 2004 and 2005 were
2,756,512.11 baht and 2,812,540.49 baht, respectively, and the estimated costs in the
fiscal year 2004 and 2005 were 2,485,221.65 baht and 2,535,735.83 baht, respectively.

Later, the net benefit in the following years were calculated. The results
shown that the program was profitable in the fiscal year 2004 and 2005, and then these
profits were discounted at the fiscal year 2003 by using discount rate as 1.86%.
Finally, the discounted net benefits were summed until a positive result was obtained.
As the results, the payback period of the herbal production was 2 years and 6 months.

The details are shown in table 12.

2.2 Sensitivity analysis on asset values

Due to the fiscal year 2003 was not the beginning year of herbal production
establishment, the replacement values were used as asset values. Therefore, if herbal
production was assumed to be the new investment in the fiscal year 2003, the asset
values were calculated based on replacement prices. The simulated replacement
values were used to recalculate and found that the payback period was longer to 6

years and 5 months, as shown in table 13.
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2.3 Sensitivity analysis on number of services

In case of revenue forecasting, the number of services was used as independent
variable to forecast the revenue from the simple linear regression equation. Therefore,
the results might be changed from the uncertainty of number of services. So, the
payback period was recalculated when the number of services decreased by 10% and
increased by 10%. The results shown that the payback period was 2 years and 7
months if the number of services decreased by 10% whereas it was 2 years and 5

months when the number of services increased by 10%, as shown in table 14.
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Description Fiscal year 2003 Fiscal year 2004 Fiscal year 2005
Revenue 2,422,848.00 2,756,512.11 2,812,540.49
Production cost 2,184,396.10 2,485,221.65 2,535,735.83
- Direct material cost 1,058,868.14 1,204,690.86 1,229,177.19
- Direct labor cost 641,510.99 729,857.10 744,692.05
- Other production costs 484,016.97 550,673.69 561,866.59
Assets 618,246.10 - -
Total cost 2,802,642.20 2,485,221.65 2,535,735.83
Net benefit - 379,794.20 271,290.46 276,804.66
Discounted net benefit - 379,794.20 266,336.60 266,787.85
Sum of discounted net benefit - 379,794.20 -113,457.60 153,330.25

Payback period

2 years and 6 months
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Table 14: Results of sensitivity analysis on number of services of payback period

Simulated numbers of services

Numbers of services Based case
Decreased by 10 % Increased by 10 %

Payback period 2 years and 6 months 2 years and 7 months 2 years and 5 months
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3. Productivity Evaluation

Similarly to payback period determination, the herbal production cost was
recalculated by excluding the opportunity costs of land and stocked materials. While
the depreciation costs of buildings and durable goods were still included, but the
calculation method was changed to accounting based approach. The results of
productivity evaluation consisted of cost management, financial management, and

performance ratios. The details are presented in table 15.

In case of cost management ratios, the results shown that the percentage of
material cost, production labor cost, and depreciation cost were higher than their
industrial averages, while the percentage of utility and energy cost was lower. In part
of financial management ratios, operating profit to sales ratio was equal to the
industrial average, but gross profit to sales ratio was lower. For inventory turnover, it
was higher than its industrial average. When the inventory elements were evaluated,
goods in process turnover and product turnover were higher, while raw materials
turnover was lower. The last indicator group that was performance ratios, the results
indicated that amount of production per employee and amount of processing per
employee were lower than their industrial averages, but efficiency of machinery
investment ratio, material cost to production value ratio, and labor cost to production

value ratio were higher.

From the results were described above, it meant that the herbal production at
U-thong Hospital was the labor intensive industry due to high production labor cost,
low performance per employee, and high performance per machinery and equipment
value. For the ability on generating profit, it was equal to other manufacturers but
consumed more production cost. For inventory management, it was more efficiency

on goods in process and finished goods, but raw materials were over stock.
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Indicators Industrial Production unit Comparison with
average *  at U-thong Hospital industrial average

Cost Management Ratios
% of Material cost 43.79 46.45 +
% of Production labor cost 6.77 28.14 +
% of Depreciation cost 1.48 4.17 +
% of Utility & energy cost 6.43 2.42 -
Financial Management Ratios
Operating profit to sales ratio 0.06 0.06 =
Gross profit to sales ratio 0.24 0.15 -
Inventory turnover (Time) 2.48 5.59 +
Raw materials turnover (Time) 10.85 7.91 -
Goods in process turnover (Time) 4.27 104.17 +
Product turnover (Time) 12.96 23.31 +
Performance Ratios
Amount of production per employee (Baht) 925,526.40 382,360.83 -
Amount of processing per employee (Baht) 527,837.71 181,249.69 -
Efficiency of machinery investment ratio 3.48 20.92 +
Material cost to production value ratio 0.44 0.51 +
Labor cost to production value ratio 0.07 0.31 +

+ More than, = Equal, and - Less than

* The data came from 14 samples of small drug industry in the year 2001,

reported by the Thailand Productivity Institute.
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CHAPTER S
DISCUSSION

In this study, the efficiency of herbal production in U-thong Hospital was
evaluated by conducting cost-benefit analysis, payback period determination, and
productivity evaluation. The results were discussed on four main points as the

followings.

1. Cost-benefit analysis

2. Payback period determination
3. Productivity evaluation
4

. Generalization of the results

1. Cost-Benefit Analysis

Cost-benefit analysis as a technique of economic evaluation is used to evaluate
the worthiness of the program. The results are usually presented into two forms i.e.
net benefit and benefit to cost ratio. If net benefit is greater than zero, and benefit to
cost ratio is greater than one, it indicates that the program is worthwhile.(15, 17, 24)
According to the results of this study, in the fiscal year 2003, the cost of herbal
production was 2,322,521.92 baht, and the revenue from sales was 2,422,848.00 baht.
So, the net benefit was 100,326.08 baht, and benefit to cost ratio was 1.04. Therefore,
it could be indicated that the herbal production at U-thong Hospital was worthwhile.

According to results by product items, the high net benefit products such as
Appetite Reducing capsule (100 caps.), Lin-Zhi capsule (100 caps.), and Krachai Dum
capsule (100 caps.) should be interested to increase production. In contrast, the low
net benefit products such as Herbal Compress, Cinnamomum Stomachic, and Guava
mouth wash should be concerned on reducing costs, increasing appropriate prices, or

stop production. These results are useful for production plan and price revision.
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Considering the methodology of cost calculation used in this study, it was
standard method that was widely used in hospital cost calculation. It covers both
direct and indirect costs. For indirect costs, the most accurate simultaneous equation
method was used to allocate costs from transient cost centers (TCCs) to absorbing cost
centers (ACCs). Also, for unit cost calculation, the most accurate micro-costing
method was used to allocate cost from production cost centers to individual products.
Moreover, the micro-costing covered from the beginning to the end of process, such as
herb powder preparing, compounding, and quality control. Therefore, the methods

employed in this study were appropriate to obtain the reliable and accurate results.(16,

18, 26)

However, there were some shortcomings affecting to the accuracy of the
results. There were allocation criteria selected in indirect cost determination, data
collection in unit cost calculation, and the discount rate used in depreciation cost
calculation and the prices of materials used in material cost calculation in unit cost

calculation. They were described as the followings.

1.1 Allocation criteria selected in indirect cost determination

Due to the production unit is one of the departments in the hospital, so it is
necessary to receive costs allocated from TCCs. These allocated costs are possible to
be varied due to different allocation criteria that used in indirect cost calculation.
Therefore, in case of TCCs having several outputs, the selection of outputs to be used
as allocation criteria is important because the inappropriate criteria lead to less
accurate results. In general, the concepts of allocation criteria selection are to consider
which output most reflects resource utilization and data availability.(16, 26) In this
study, due to limitation of study time, budget, and availability of data, some allocation
criteria employed might not be most appropriate because they less reflected the service
utilization. For example, indirect cost from the tap water and sewage disposal unit
should be allocated based on the volume of water used by the departments as the
allocation criterion, instead of the number of departments’ staff. For this reason, some
cost centers such as central supply, laundry, and production unit, which used tap water

in their work but less staff, would have less indirect costs than it should be.
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However, the selected criteria in this study should be accepted because the full
cost of tap water and sewage disposal unit was only 1.42% of total hospital cost.
Therefore, it might not be worthwhile to sacrifice more effort for very little change in

the results.

1.2 Data collection in unit cost calculation

To calculate the cost of herbal production, unit costs of products were
calculated by using micro-costing method. The concept of this method is the attempt
to determine direct cost of each product, and then allocates indirect cost to each
product by using proportion of the direct cost.(18) Direct cost of each product
consisted of material cost, labor cost, and depreciation cost. Working formula were
used to calculate material cost. For labor and depreciation cost, time spent of labor
and equipment were used to calculate. Due to unavailability of data, time spent was
established by estimation made by staff of the production unit. So, these data might be
far from being consistent. Generally, work measurement technique e.g. time study

should be employed to have more accurate labor and equipment time used.(39, 40)

1.3 The uncertainty of discount rate and prices of materials used in

production process

The discount rate comes in primarily because of time preference and
opportunity cost when we consider the choices between now and the future cost and
benefit. Normally, economists believe that people have preference for present
consumption than future. If we spend money in the current time period, we forego the
opportunity of investing this money. The notion of time preference implies that future
cost and benefit are worth less, and hence discounted more, to reflect individual and
societal preferences to have resources and money now rather than in the future.
Discounting is also useful to compute an annual equivalent cost.(27) In this study, the
interest rate of 12-momth fixed deposit, 1.86 percent, was used as the discount rate in
depreciation cost calculation.(34, 35) Due to the selection of the discount rate was
difficult, sensitivity analysis was conducted for analyzing the affect of different

discount rates. In the first scenario, the discount rate was assumed to be zero.
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Another rate was 3%, which has been extensively used and recommended.(27) From
the results, when the discount rate varied from 0 — 3%, net benefit varied from
113,329.72 — 91,839.82 baht, and benefit to cost ratio varied from 1.0491 — 1.0394.
Therefore, the herbal production was still worthwhile and had little difference of the
results when the discount rate varied from 0 — 3%. In other words, the depreciation
costs of buildings and durable goods were little (5.79% of the hospital cost), so the

variation of depreciation cost did not significantly affect to the overall results.

For the prices of materials used in production process, they were varied
throughout the year. Because of limitation of study time, their prices at the end of a
fiscal year 2003 were used to calculate direct material cost in unit cost calculation.
Simulated price variation was used to analyze the uncertainty. The estimation of
material price change conducted by drug inventory staff was used to calculate.
According to the results, if the prices decreased by 10%, net benefit increased by
122.31%, and benefit to cost ratio increased from 1.0432 to 1.1014. Conversely, if the
prices increased by 10%, net benefit decreased by 123.46% that making a negative
result, and benefit to cost ratio decreased from 1.0432 to 0.9904. Therefore, the
changes of the prices of materials used in production process as *10% made
significantly affect to the overall results. Especially, when they increased up to 10%,
the herbal production was not profitable due to herbal production cost was increased.
So, these results suggested that the efficiency on inventory control should be

concerned to control the purchasing prices of materials

In brief, the uncertainty of discount rate did not significantly affect to the
overall results, but the increase of the prices of materials used in production process
could make the loss to herbal production. This simulation was useful to control the

cost of herbal production.

2. Payback Period Determination

Payback method is generally used in business organizations to determine how
long they will take to recover the initial investment. In general, most organizations
using the payback method have chosen some acceptable periods, such as three or four

years, and reject all projects that have payback period longer than the selected one.(19,
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37) According to the results of this study, the payback period was 2 years and 6
months, which were in the acceptable range, and assumed that the return period of the

program investment was rather short.

However, there were two problems affecting the accuracy of the results. The
first was that the study time did not start from the initial year of the program
establishment, and another was that the revenue forecasting equation was not quite

accuracy. They were explained as the followings.

2.1 The beginning of the study time

To determine the payback period, the concept of payback method is to
calculate from the beginning of the program investment. Because of limitation of data
availability, this study was started to calculate at the fiscal year 2003, which was not
the initial year of the production unit establishment. Before that year, the program
might have accumulated profit or loss, which were not determined and recorded. For
this reason, it needed to assume that profit or loss of program accumulated from the
beginning to the fiscal year 2003 was zero. Moreover, in calculation the value of
assets, they were calculated as the current value by subtracting the original price with
the accumulated depreciation cost because most of them were not purchased at the

fiscal year 2003, and some of them were used for more than their working years.

For this reason, the herbal production cost was underestimated. If the payback
method was started at the beginning, the payback period might be longer. This is
confirmed by a result in sensitivity analysis. When the replacement prices in the study
year of 2003 were used as asset values, the payback period was 6 years and 5 months.
This is an important for new investment. Particularly for private investment that uses
loan for investment, production cost would be higher due to interest. This results in

longer payback period than 6 years and 5 months.

2.2 The revenue forecasting equation

To calculate payback period, it needs to know the revenues in the following
years. In this study, the expected revenue of the production unit came from selling

herbal products to the pharmacy dispensing unit and the Thai traditional medicine
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center. The pharmacy dispensing unit dispensed herbal products prescribed by
modern doctors. The Thai traditional medicine center dispensed herbal products
prescribed by ayuravedic doctors and directly sold to customers. There was no real
purchasing between the production unit and the pharmacy dispensing unit, the Thai
traditional medicine center. In addition, there was no data on revenue from the
pharmacy dispensing unit. Therefore, there was no data on real revenue of the
production unit. To forecast the expected revenue of the production unit, simple
regression analysis was employed. The expected revenue was predicted based on
association with the summation of total number of herbal prescriptions and number of
customers at the Thai traditional medicine center. Although the value in each
prescription and selling was different, but it was the best approach for analyzing the
revenues in this study. However, the number of patients receiving herbal products
prescribed by modern doctor at the hospital’s outpatient department could not be
obtained. Therefore, the independent variable was the number of services that
included only the number of TTM services and the number of consumers directly
buying herbal products at TTM center. Anyway, it should be accepted due to the
value of herbal products dispensed at the hospital’s outpatient department was only

8.61% of total herbal product value.

Regarding to the simple linear regression equation, the value of R square was
0.25, indicated that this equation could forecast the revenue accurately by 25%. The
low accuracy might come from two reasons. The first reason is that the sample size in
formulated equation was small. Another reason is that the revenue was varied by
other variables e.g. different amount in each prescription. To obtain more accurate
equation, it should be formulated by using more sample size and including other

associated variables with multiple regression analysis.

Because the number of services was used as independent variable, the
uncertainty was analyzed when it decreased by 10% and increased by 10%. It was
found that the payback periods were still within three years. Therefore, the variation

of the number of services as £10% made the little change to the payback period.
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3. Productivity Evaluation

The selection of criteria for efficiency comparison is important. Generally, the

concept of index comparison can be divided in three ways.(41)

1) Comparison with several periods
2) Comparison with several departments
3) Comparison with the reference or standard that were set up from the good

samples of that field.

In this study, productivity index formulated by the Thai Productivity Institute
was used to evaluate the efficiency. Due to the unavailability of hospital data in the
past years and the herbal production in other hospitals were never been evaluated, so
the averages of small modern drug industry reported by the Thailand Productivity
Institute were used as criteria for the comparison. These criteria came from 14 small
modern drug manufacturers, where were included in 50 samples of all sizes of modern
drug industry.(33) The samples were collected by convenience method from total 172
modern drug manufacturers, so they consisted of GMP and non-GMP manufacturers.
(42) Therefore, they could be the representative for the modern drug industry. Due to
the similarity in process of modern drug and herbal drug production in this study and
the unavailability of the specific criteria of herbal drug industry, the averages of
modern drug industry could be applied for the comparison in this study. From the
results, it indicated that the herbal production at U-thong Hospital was the labor
intensive industry and the ability on using resources for generating profit was equal to

the average obtained from private manufacturers.

It was classified as labor intensive industry due to high production labor cost,
low performance per employee, and high performance per machinery and equipment
value. It meant that the herbal production had labor as major producing factor,
whereas the modern drug production used machinery and equipment. Therefore, to
compare the indexes about labor and instrument, it should be careful because the

criteria that were used to compare should come from the same industry.

Regarding to the ability on generating profit, in overall, it was equal to the

average obtained from private manufacturers. When considering in details, it was
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found that production cost was higher that indicated by gross profit to sales ratio. This
index was the ratios of gross profit (total sales subtracted by production cost) per total
sales. Therefore, it should consider to find out the factors affecting the high cost of
herbal production. When considering cost structure, material cost was higher that
might be occurred from low quality, high purchasing price, or loss in process. For
labor cost, it was emphasized to evaluate the performance of staff. For this reason, To
control production cost, there are two main approaches, which are to reduce material

cost and to increase outputs of the production unit.

This study could roughly reflect to the situation of herbal production of the
hospital. Anyway, methodology and results of this study can be used as basic data in
the further studies for comparison with herbal production in other hospitals or

performance of production unit in the following years.

4. Generalization of the Results

Before using the results, users should consider generalization of the results.
The study was performed by using the data of U-thong Hospital where is the 90-bed
community hospital. Therefore, this setting might be different from the others on cost
structure, production process, and production size. For cost structure, the production
unit produced the herbal products to support only pharmacy dispensing unit and Thai
traditional medicine center, so the expense of selling activity was not occurred while
other organizations especially in private sector included this expense into product cost.
For the production process, the production process of the hospital did not reach the
Good Manufacturing Practice (GMP) assigned by the Ministry of Public Health.(43)

For example:

1) Herbal production area was not separated from modern drug production
area.

2) The quality control was not having separated room.

3) The quality control had only two methods. There were thin-layer
chromatography for crude herb controlling and weight variation for

finished product controlling.
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In private sector, some manufacturers met GMP standard, so where GMP
standard was reached, the production cost might be increased. Considering in public
sector, it is widely accepted that ChaoPhya Abhaibhubejhr Hospital was assigned by
the Ministry of Public Health as a model of herbal production in public hospitals.(12)
The hospital improved the production process in order to achieve standard finished
products. Therefore, the production process of U-thong Hospital was far from those of
the ChaoPhya Abhaibhubejhr Hospital, so the comparison between them should be
careful. For production size, in the fiscal year 2003, U-thong Hospital produced 76
herbal products, which were valued on selling as 2,422,848.00 baht. At this
production size, some instruments were not used at full capacity, so this caused high
production cost per unit of all herbal products. If the herbal production was increased
and all instruments were used at their full capacity, the production cost per unit of all
herbal products would be decreased. Also, the efficiency of herbal production would

be increased.

Therefore, the results of this study can be the representative for herbal
production in community hospitals due to they were similarity in cost structure,
production process, and production size. For the provincial hospitals and private
manufacturers, they can apply the methodology of this study to evaluate the efficiency
in their organizations.

In addition, for hospital administrators, if the production unit improved production
process to reach GMP standard, the production cost might be increased, and the herbal
production might not be profitable based on existing prices. Therefore, it is not the
end of the decision because the administrators should consider the benefits in broader
viewpoint. They were hospital and social benefits. In hospital perspective, the
benefits might be savings from substitution of modern drugs and creating good image
of the hospital. In social perspective, there were education advantage as a training site
for education institutes and generating incomes to community. Although these
benefits were not valued in monetary terms and were not included in the study, they

should be considered in the decision.
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CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS

Conclusions

In the fiscal year 2003, the production unit at U-thong Hospital produced 76
herbal products. The data on resource consumption and output production were used
to evaluate the efficiency of herbal production by conducting cost-benefit analysis,

payback period determination, and productivity evaluation.

Firstly, cost-benefit analysis was conducted. The cost of herbal production
was 2,322,521.92 baht and the revenue from sales was 2,422,848.00 baht. So, net
benefit was 100,326.08 baht, and benefit to cost ratio was 1.04. It indicated that the
herbal production was worthwhile. Secondly, payback period was determined. The
payback period was 2 years and 6 months, which were in the acceptable range. It was
assumed that the return period of the program investment was rather short. Lastly,
productivity was evaluated. It indicated that the herbal production was the labor
intensive industry. The ability on using resources for generating profit was equal to
the average obtained from private manufacturers. However, there were some points
indicating lower productive than the reference e.g. higher production cost indicated by

gross profit to sales ratio.

In addition, sensitivity analysis was used to analyze the robustness of the
results. It was found that discount rates varied to 0% and 3% in cost-benefit analysis
did not change the net benefit to negative value. Conversely, the prices of materials
used in production process significantly affected the net benefit. Especially when the
prices increased up to 10%, the herbal production was not profitable. It suggested that
the raw material purchasing should be well planed and/or product pricing should be
revised. For payback period, £10% variation of number of services implying to

production quantity affected only one-month change. Regarding assumption on the
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herbal production as a new investment in the fiscal year 2003, the payback period was

6 years and 5 months. It indicated more reality of herbal production investment.

However, before generalizing the results of this study, there were some notes

to be concerned as the followings.
1) This production unit did not reach GMP standard.

2) The expense of marketing activity was not occurred at this study site

whereas private sector included this expense into product cost.

In conclusion, the results of this study can be used as basic information for
hospital administrators to understand the real situation of herbal production and use
this information as guidelines to manage resource utilization. In addition, this study
can be used as an example to evaluate the efficiency of herbal production in other

community hospitals.
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Recommendations

Recommendations to U-thong Hospital

1.

Materials should be concerned on the quality, purchasing prices, and loss in

process because material cost was the major part of herbal production cost.

The production unit should consider unprofitable products such as Herbal
Compress, Cinnamomum Stomachic, and Guava mouth wash, and then seeks the
way to decrease the costs or increase the appropriate prices. In case of costs
cannot be decreased or prices cannot be increased, similar quality products of other
manufacturers can be considered. Then the production capacity should be used for
profitable products such as Appetite Reducing capsule (100 caps.), Lin-Zhi capsule
(100 caps.), and Krachai Dum capsule (100 caps.), except for research and

development purpose.

In this study, some data were estimated because actual data were not available.
For instance, time spent of labor and equipment used for each production lot was
estimated based on master formula. Therefore, the data system should be designed

and then recorded in order to obtain more accurate results.

Recommendations to the policy maker

I.

The guidelines of herbal production should be developed and distributed to the

hospitals. Also, the production staff should be continually trained.

The hospitals where have herbal production should continually evaluate the
efficiency of herbal production, so the evaluation guidelines or computer software

should be developed.

Recommendations to the further study

1.

Due to the production unit associated with Thai traditional medicine center, the
Thai traditional medicine center should be evaluated in order to cover the overall

results of Thai traditional medicine service.

The efficiency on hospital and social perspective should be evaluated in order to

cover broader viewpoint.
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APPENDIX

See CD inside:
Appendix A Cost calculation of herbal products at U-thong Hospital

I.  Labor cost of cost centers at U-thong Hospital
:\Cost calculation\[Direct cost.xls]labor cost
II. Material cost of cost centers at U-thong Hospital
:\Cost calculation\[Direct cost.xls|material cost
III. Capital cost of cost centers at U-thong Hospital
:\Cost calculation\[Direct cost.xls]capital cost
IV. Total direct cost of cost centers at U-thong Hospital
:\Cost calculation\[Direct cost.xls]total direct cost
V. Proportion of cost allocation of transient cost centers at U-thong Hospital
:\Cost calculation\[IDC _Full cost.xIs]Allo table
VI. Calculation of full cost of absorbing cost centers
:\Cost calculation\IDC Full cost.xls
VII. Output of production unit
:\Cost calculation\Output of production unit.xls
VIII.Example of material cost calculation from working formula
:\Cost calaulation\Example of material cost calculation.xls
IX. Calculation of material cost of products
:\Cost calculation\[Micro-costing.xIs]material cost
X. Calculation of capital cost of products
:\Cost calculation\[Micro-costing.xls]capital cost
XI. Calculation of labor cost of products
:\Cost calculation\[micro-costig.xIs]labor cost
XII. Total cost of products produced in the fiscal year 2003

:\Cost calculation\[Micro-costing.xlIs]total cost of each product
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Appendix B Collecting form of data collection

I. Collecting form of land
:\Collecting_form\[Collecting_form.xIs]land
II. Collecting form of building
:\Collecting_form\[Collecting_form.xIs]building
III. Collecting form of durable goods
:\Collecting_form\[Collecting form.xls]durable goods
IV. Collecting form of stocked material
:\Collecting_form\[Collecting form.xls]stocked material
V. Collecting form of labor cost
:\Collecting_form\[Collecting form.xlIs]labor cost
VI. Collecting form of working time proportion
:\Collecting_form\[Collecting_form.xIs]working time proportion
VII. Collecting form of material
:\Collecting_form\[Collecting form.xls]material
VIII.Collecting form of service output
:\Collecting_form\[Collecting form.xIs]output
IX. Collecting form of raw material and packaging material
:\Collecting_form\[Collecting_form.xls]raw & packaging material
X. Collecting form of equipment time spent
:\Collecting_form\[Collecting_form.xIs]time spent of equipment
XI. Collecting form of compounding labor cost
:\Collecting_form\[Collecting form.xlIs]time spent of labor
XII. Collecting form of resources used in weight variation
:\Collecting_form\[Collecting_form.xIs]weight variation
XII.Collecting form of resources used in TLC
:\Collecting_form\[Collecting_form.xIs]TLC
XIV.Collecting form of resources used in prepared herb powder

:\Collecting_form\[Collecting form.xlIs]prepared herb powder
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