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Rationale
Thai economy has been suffering from the low efficiency of its logistics systems. This is evident that

Thailand has remarkably high logistics cost in relation to its Gross Domestic Product (GDP). Having

impacts on industrial structure as well as spatial distribution of the economy, the high relative logistics
cost in Thailand greatly constrains the sustainable development of Thai economy (Liu, 2016). While the

Thai government, including other Asian countries, are proactively taking measures in order to help
reduce its logistics cost in relation to its GDP, a special attention should be paid is the relation between
the logistics cost and economic development Banomyong, 2008; Banomyong et al., 2008). This will help
support the development of Thailand logistics policies and, finally, will have impact on the improvement
of its regional economic development Banomyong et al., 2008,).

Although proactive measures have been taken to help increase the efficiency of Thailand logistics
systems, its logistics cost relative to GDP remains high for a decade (see Figure 1).In 2017, the total

value of logistics cost of Thailand was approximately 2.1 trillion Baht which accounted for 13.8 percent
of its GDP.In comparison, the US:s total logistics cost in 2017 were around 1,494.7 billion US dollars,
an equivalence of 7.7 percent of the GDP (ATKearney, 2018).
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Figure 1: Thailand logistics costs per GDP during 2007-2018 (in percent)
Source: National Economic and Social Development Council

Although it might be argued that Thailand versus the US share few commonalities and might not put
them to compare with each other, a comparison between Thailand versus with its ASEAN neighboring
countries is more persuasive. While Thailand-s logistics cost relative to its GDP are nearly 14 percent,

the logistics costs of Singapore and Malaysia are about 8.5 percent and 13 percent, respectively, in
comparison to their GDPs. Meanwhile, the logistics costs in most OECD countries are in between 8 to
10 percent (Armstrong & Associates, 2019). According to Rodrigues et al.2005), global logistics costs in
2002 were estimated at USD 6732 billion, and corresponded to 13.8 percent of the world's GDP in that
year. It seems that Thai’s logistics cost per GDP is relatively high as compare with theses data.
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National logistics cost is a key performance indicator used in Thailand's Logistics Development Plan.
The National Economic and Social Development Council (NESDC) has responsibility to calculate the
ratio of Thailand logistics expenditures over GDP. Secondary data were used with a series of
assumptions in order to calculate its national logistics cost. However, these assumptions have never
been revised and have been used in this sense since 2000. As macro logistics cost can be reflected
from the users of a country logistics system (Havenga, 2018; Banomyong et al, 2019), an exploration
of the country’s actual logistics performance is needed in order to determine, update and adjust these
assumptions. In 2018, NESDC deployed a project aiming to develop the Thailand logistics cost model

used for determining, exploring and improving the calculation method of the logistics cost calculation
model. The model will help improve the calculations as well as help update the assumptions and

variables used for Thailand logistics cost calculations. These variables are such as a transportation cost
relative to the transport costs of van, pick-up and private port; an inventory carrying cost used as a
component of inventory holding cost; and logistics administration cost.

The purpose of this manuscript is, thus, to show how the revisiting of these initial assumptions was done
and how the exploration of empirical data for testing the assumptions used in the calculations was
conducted. The results can lead to a more precise on a share of Thailand logistics cost per GDP and

also reflect the current situation of the country's logistics performance. For the policymakers, this study

provides a guideline that can help them formulate both infrastructures and regulations regarding the
development of logistics systems in Thailand.

Logistics cost measurement terminology
Logistics cost is usually reported as its share of GDP (Havenga, 2018). Without taking a stand on the

GDP's explanatory competence, a definition should be provided. GDP measures the value of all final

goods and services as well as the value of export generated in a certain area during an observation
period. GDP can be combined in many ways. One is by summing the final uses of goods and services

(OECD, 2011). This study quotes the logistics cost as a percentage of GDP as this, wherever possible,
can make the results for use in other purposes with different countries.

Costs are presented as a part of GDP here because, firstly, in the literature, this term is more commonly
used than other macro economical indicators, such as Gross National Product or Purchase Power
Parity, in order to represent the countries or regional logistics costs (Rantasila and Ojala, 2012; Havenga

et al, 2013; Havenga, 2018). Besides, when measuring costs in relation to GDP, it is widely a accepted
barometer for gauging the rate of growth in economics (Coyle et al., 2008). Secondly, this is also because
the data from national statistics institutions are considered reliable (Farahani et. al, 2009,

Review the assumptions of Thailand's Logistics Cost

In 2000, Thailand had published the first national logistics cost report by NESDC. This report employed
an experimental study by employing the data from Input and Output (-O, table as the main data source
and combined it with GDP data. However, the results found that some activities did not include in the I-
O table. Basic information used for calculating Thailand national income did not comply with the logistics
concept and logistics cost calculation methodology. The statistical data derived from other reliable
sources were needed. These data came from such as the Department of Land Transport, Marine

Department, Ministry of Transport, Department of Internal Trade, National Statistical Office and many
other state-owned enterprises that have the roles related to logistics activities such as the Port Authority

of Thailand, Airports of Thailand and Expressway Authority of Thailand. There was a belief that these
data can provide the precise data that can improve the quality of Thailand-s logistics costimputation.

In order to make a diagnosis on Thailand's logistics system, the authors started an analysis by
examining the structure of Thailand's logistics costs. Based on the framework and methodology
proposed in the annual State of Logistics Report U.S.> written by Delaney and Wilson 2003), logistics
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costs can be divided into four categories, namely, transportation cost, warehousing cost, inventory
carrying cost and administration cost.

(1) Transportation cost focuses only on freight transports, excluding passengers. Most of the data
regarding transportation cost can be derived from the 1-O table as shown in Table 1. However,
the coverage of the I-O table did not include the transportation cost of truck loaded less than
1.6 tons (hereafter pickup truck). NESDC had to impute this cost by assuming that the average
income of pickup truck is equivalent. Multiplying the average income with total number of pickup
truck ¢he latter data obtained from the Department of Land Transport) results as the

transportation cost of truck.

1-O code | Description Remark
136 Pipe line This sector covers gas distribution such as liquefied Calculate all
and gas petroleum gas, ethane, propane and natural gasoline CT
distribution
149 Railways | This sector covers the service related to the Calculate only
transportation of both passengers and cargo. Also CT of freight
included are dining car services. Since the repair of transportation
railway equipment is not covered in this sector
151 Road This sector covers local and long distance trucking. Also Calculate all
. included are such services for one’s own business cT
freight purposes
transport
152 Land This sector includes all land transport support services Calculate only
such as the operation of parking lots, toll roads rental of CT of truck
transport | automobiles and self-driven trucks transportation
support
service
153 Ocean This sector covers the ocean transport of both Calculate all
passengers and freight CT
transport
154 Coastal This sector refers to the operation of freight and Calculate only
passenger vessels along various parts of the coast of CT of freight
and Thailand. Those operated on inland waterways, river transportation
ferries and tugboats are included
inland
water
transport
155 Water Included in this sector are the provision of supporting Calculate only
services for water transport of all kinds such as the CT of freight
transport | maintenance and operation of harbours, docks, transportation
lighthouses and other navigation aids, loading and
services unloading services, the salvaging of vessels, ship leasing
and rental. Included in this sector are the activities of the
Port Authority of Thailand
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156 Air The transportation of passengers and freight by air by Calculate only
regular services or by charter are covered in this sector. CT of freight
transport | The operation of airports, landing fields and navigational | transportation
facilities such as flight control centres, radar stations and
the rental of aircraft are also included in the sector
157 Other This sector covers the activity of establishments engaged | Calculate only
in providing travel information and arranging tours and CT of freight
services transportation for passengers. The activities of transportation
establishments engaged in cargo transportation are also
covered
Note: CT refers to «Control Total~ or the sum of total intermediate transactions and value added

Table 1: The I-O table of transportation cost

Warehousing cost is represented by the I-O code 158. The I-O table includes only the cost of
outsourcing warehousing and other silo activity but excludes in-house warehousing activities
incurred inside a firm. As a result, an imputation of the in-house warehousing activities was done
based on the assumption suggested by Goh and Pinaikul (1998) who stated that the ratio
between in-house and outsourcing warehousing is equal to 65:35.

Inventory carrying cost in the I-O table focuses on opportunity costincurred by carrying inventory
stocks. This cost was imputed based on the data derived from the Control Total of a producer
price for each manufacturing sector appeared in the I-O table. It was calculated using an
equation: opportunity cost equals to the value at producer price multiplies with interest charges.

Logistics administration cost is not a common cost used in the Thailand's accounting system
as well as in GDP and I-O table. Thus, an imputation of logistics administration cost was done
based on Delaney's framework. It assumes that 10 percent of the sum of transportation,
warehousing and inventory carrying cost is the logistics administration cost. During that time,
this ten percent was based on that Thailand lacked of technological supporting system

These assumptions used for logistics cost calculation have been updated and adjusted many times by
NESDC.Based on the Thailand national logistics cost report 2017, the recent updated assumptions are

presented in Table 2.

(1)

Transportation cost for pickup trucks was imputed using this following formula:
Cost of pickup truck = The number of registered and active pickup trucks «
Average income per trip
Days of transport per year

Banakok The sum of the number of registered cars
The number of registered and 9 increased in the last past 7 years
active pickup trucks The sum of the number of registered cars
Rural area | . .
increased in the last past 10 years
Ratio of pickup trucks used for | Bangkok 04
freight transport Rural area | 0.3
Ratio of pickup trucks used for | Agricultural | 048
transporting products Others 0.52
Average income per tri Agricultural | 1,900
9 pertnp Others 2,200
Agricultural | 150
Days of transport per year Others 300

Source:NESDC

Table 2: The recent updated assumptions of pickup trucks
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(2) Warehousing cost consists of private warehouses and expenditures on silos that were derived
from the Public Warehouse Organisation's database, under the authority of Ministry of

Commerce. This was the only accessible database for NESDC. However, the cost was collected
from only the expenditures incurred by outsourcing warehousing activities. Thus, it does not
include the cost of incurred when private sectors manage their owned warehouses.

(3) Inventory carrying cost is an opportunity cost. Based on Delaney's method, the opportunity cost
composes of two components. Firstly, the value of inventory multiplies with interest rate
suggested by 1-Month AA Financial Commercial Paper Rate of Bank of Thailand. Secondly,
NESDC adapted this componentbased on Alford-Bangs Production Handbook. This component
is the sum of taxes, obsolescence, depreciation and insurance. It can be calculated by
multiplying the value of inventory with Beta which was assumed that equals to 19 percent. Thus,
the overall formula can be present as:

Inventory carrying cost = Value of inventory + + Beta)

(4) Logistics administration costis based on the assumption mentioned previously. It equals to 10
percent of the sum of transportation, warehousing and inventory carrying costs.

Hereafter, NESDC aims to revise the calculation method of logistics cost model to be more accurately
and up-to-date as well as to be able to reflect the country’s logistics system development.

Research methodology
Thailand Standard Industrial Classification (TSIC) developed by Department of Business Development

Ministry of Commerce provided a classification of business sectors in Thailand. There were totally 21
business sectors (TSIC, 2009). A challenge was that logistics has an important role in all businesses. It
would be costly if data were collected from all businesses in all sectors. A meeting group organised by
NESDC was set up. Participants were experts in Thailand logistics (.e. officers from NESDC, the National

Statistical Office, the Ministry of Industry, the Ministry of Agriculture and Cooperatives, as well as
academic experts in the logistics field). A consensus was drawn. There were 6 business sectors that

were mostly related to Thailand logistics cost (see Table 3). As GDP is usually traded off against national
logistics costs (Havenga, 2018), the GDP values of these 6 sectors were also summed up. As a result,
these 6 business sectors contribute as 96.8+ of total final demand of GDP value created by all business
sectors. This can be concluded that these 6 sectors can be representatives of all sectors.

This manuscript employed a survey methodology. A questionnaire with a structured interview was
employed. A set of questions and systematical interview methods were set up in advance. Samples were
drawn from population based on the theory of probability. For a participant to be considered as a
probability sample, he or she must be selected using a random selection. The most important

requirement of probability sampling is that everyone in a population has a known and an equal chance
of getting selected. Probability sampling gives the best chance to create a sample that is truly

representative of the population.

Sector Description

Agriculture, forestry and fishing

Mining and quarrying

Manufacturing

Construction

Wholesale and retail trade; repair of motor vehicles and motorcycles
Other service activities

nOMO|m| >

Table 3: The six selected sectors based on the TSIC classification
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In 2017, Department of Business Development Ministry of Commerce reported that there were totally
438,857 firms in these 6 business sectors. The calculation of sample size was done by employing a

formula provided by the National Statistical Office of Thailand. The formula is illustrated as follows:

Nz2p?

_ where N =Population
z2v? + NE?

n =-Samples

Z - Standardised score at 95% confident interval Z - £1.96)
V = Coefficient of Variation (C.V.=1.0

E =Margin of error 2.5%)

The formula suggested that this study should collect at least 6,000 samples out of 438,857 firms in 6
sectors. The sample selection was purposive and criteria were made. Selected samples were diverse

coveringall Thailand regions, namely, Bangkok and its vicinities, Northern, Central, North-eastern, East,
West and Southern. Companies were ranked according to the capital investments. Companies with
higher capital investments were chosen first.

A6 months full survey was conducted. There were 15,000 requests sent covering all regions of Thailand
and only 6,020 questionnaires responded. These 6,020 questionnaires that were sent back on-time are
approximately 40 percent of reply rate. Finally, the obtained data from a survey were calculated
according to all the formulas mentioned previously. The new assumption numbers were compared with
the assumptions used by the NESDC. A comparative analysis was done. The NESDCs assumptions
were replaced with the new calculated assumption numbers. Re-calculation of Thailand logistics cost
was done.

According to Thailand's logistics cost model development, this combination of methodologies from the
initial through recent model were validated with NESDC who had published an annual Thailand’s
logistics cost report) and representatives from the related government agency and the stated-owned
enterprise e.g.the Ministry of Commerce, Ministry of Transport, Ministry of Industry, etc.

Findings
The comparative results of each logistics cost component are presented below.

(1) Transportation cost: the results from survey slightly differ from the original assumptions used
by NESDC (see Table 4.

Description Agricultural product Others
Ratio of van and pickup used (%) 15 85
Average income per trip (Thai Baht per trip) 1,275 1,578
Days of transportation days per year) 217 278

Table 4: The proposed assumptions for pickup trucks

It can be seen that the new assumptions calculated from the survey data, especially the income
per trip for agricultural products and other products transportation are lower than the NESDB:s

assumptions. Regarding the days of transportation per year for agricultural products, the
number calculated from the survey datais higher than those used by NESDB. For other products
type, these numbers show slightly difference. This can be suggested that NESDB can still use
its original assumptions. For the more accuracy, the new calculated assumptions regarding
income and the number of days of transport products can also be used.

(2) Warehousing cost consists of in-house and outsourcing activities. However, only outsourcing
cost was included in the current model used by NESDC. Thus, the ratio between in-house and
outsourcing warehousing was included in the questionnaire. As a result, the survey data showed
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that 92 8+ of respondents use their owned in-house warehouses. This ratio is then can be used
as an assumption to calculate the warehousing cost. This can be implied that the value of
outsourcing from NESDC equals to 7.2 percent while the imputed value of in-house
warehousing equals to 92 8 percent. The reason of this method is that NESDC cannot specify
the cost of in-house activities due to the limitation of unavailable data. Therefore, NESDC may

have to consider the use of the proportion of warehouse management to estimate the cost of
warehousing in order to increase consistency and to be able to reflect the current Thailand
business environment.

Inventory carrying cost consists of two cost components. The part that considers tax
depreciation and insurance fees was based on the Alford-Bangs Production Handbook Formula.
Tax depreciation and insurance costs were originally estimated by assuming that the constant-
beta equals to 19 percent. This percentage was multiplied with the value of inventory stock each
year. However, based on the result from the survey, this calculation indicates constant-beta
values for each sector as shown in Table 5.

Sector Constant-beta
A: Agriculture, forestry and fishing 2211%

B: Mining and quarrying 0.00%

C: Manufacturing 26.17%

F: Construction 11.15%
G:Wholesale and retail trade; repair of motor vehicles and motorcycles 22.87%

S: Other service activities 0.00%

Sample Median 16.63%

Table 5: The value of constant-beta for each business sector and the averaged constant-beta value

The proposed assumption for inventory carrying cost is:
Inventory carrying cost = Value of inventory +(nterest rate + 16.63%)

Regarding the calculation of the tax depreciation and insurance fees costs based on the Alford-
Bangs Production Handbook Formula, the new numbers are reduced to 16.63 percent constant-
beta. This better reflect Thai business.

Logistics administration cost based on the survey result is 151,773,029,911 Baht. According to

the concept of logistics cost calculation by NESDB, it can be said that
Logistics admin cost = 10% = (Transportation + Warehousing + Inventory carrying)

The survey data reveals the actual values of logistics administration, transportation,
warehousing and inventory carrying costs. Based on these new values, the new constant value

X%) can be calculated as follow:

Logistics admin cost =Xu =Transportation + Warehousing + Inventory carrying)

151,773,029,911 =X +(1,098,341,028,069 +~ 788,231,228,188,
X% -151,773,029,911 /(1,098,341,028,069 + 788,231,228,188)
X% -804

The analysis based on the survey data indicates that the constant value should be less than 10
percent which is the number NESDB has been used since 2004. NESDB may consider

adjusting the constant value and may change from 10 percent to 8.04 percent. This new number

may be more appropriate as it reflects many developments of Thailand logistics system for over
the years.
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Table 6 summarises all proposed assumptions that were calculated based on the survey data.

Logistics cost

Original NESDCs’> assumptions

Suggestions emerged from the
survey data

Van and pickup
truck cost

Ratio
Agricultural : Others

0.48%:0.52%

Ratio
Agricultural : Others

0.15%:0.85%

Average income per trip
Agricultural : Others

1,900 :2,200

Average income per trip
Agricultural : Others

1,275:1,578

Day for transportation
Agricultural : Others

150 :300

Day for transportation
Agricultural : Others

217 :278

Warehousing cost

Calculated only outsourcing
warehousing

Based on the ratio calculated from
the survey data

In-house : Outsource
92 8v%:7.2%

Inventory carrying Constant Beta =19% Based on the new constant beta

cost calculated from the survey data
16.63%
Logistics 10% of the sum of transportation cost, Based on the new constant value

administration cost calculated from the survey data

8.04%

warehousing cost and inventory
carrying cost

Table 6: The proposed assumptions for the Thailands logistic cost estimation

Research limitations
There are two limitations in this study. Firstly, the survey data were drawn from 6 business sectors due

to the limited budget and time of this study. Although the generated GDP of these 6 sectors contributed
about 96.8 percent of the final GDP, in order to get better explicit and precise logistics costs, all 21
sectors according to the TSIC classification should be investigated. Another limitation is that the
respondents: understanding of logistics administration cost was limited. This caused by the traditional
cost accounting system did not deploy for logistics activity. However, the estimation of logistics
administration cost was identified by re-collecting the ratio of firm's logistics administration cost versus
their total administration cost. The short survey and interviews with participants who were working in
logistics management levels of companies were conducted, align with the regional seminars and large
firms: interviews were set up. These reflect that the understanding of logistics management for Thai
entrepreneurs is still a significant limitation and is always a challenge for research studying logistics
costs in Thailand.

Practical implications

This manuscript provides steps for updating assumptions used in the estimation of Thailand’s national
logistics cost per GDP. The updated assumptions calculated based on a survey data can better reflect
the country's current logistics context. It is important to NESDC to have a more precise national logistics
cost per GDP as this will impact on the monitoring and evaluation of national logistics development plan
(Banomyong et al,, 2019). Public and private organisations may use these new assumptions in order to
monitor and evaluate the successes and progresses of their organisations.
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