AN ANALYSIS OF MACRO LOGISTICS COST DRIVERS IN
THAILAND

Puthipong Julagasigorn, Ruth Banomyong and Paitoon Varadejsatitwong
Centre for Logistics Research (CLR), Thammasat Business School, Thammasat University

Introduction

Logistics is important to national competitiveness (Havenga et al, 2013; Arvis et al, 2018).In order to
gain national competitiveness, researchers focus on national logistics efficiency and evaluate this in
terms of the trade-off between macro logistics costs versus Gross Domestic Product (GDP) (Rantasila

and Ojala, 2012; Havenga et al, 2013; Havenga, 2018). Thus, macro logistics cost and its cost drivers
are important indicators that many macro-logisticians have paid attention ©.g. Banomyong 2008;
Banomyong et al, 2008; Rantasila and Ojala, 2012; Havenga et al, 2013; Havenga, 2018). These can
be calculated not only by using macro-level data such as economics-related data, infrastructure
improvements and industry agglomerations (Havenga, 2015) but also by the bottom-up approach
(Havenga, 2010). The latter one is calculated based on the data derived directly from business
performances. This is because logistics cost is the major expenditures for businesses that affecting and
being affected by other economic activities (Grant et al,, 2006).

Macro logistics cost is also an important indicator used in Thailand logistics development plan. Office of
the National Economic and Social Development Council NESDC), under Thai government, has
responsibility to develop the country's logistics system and to minimise Thailand logistics cost in order
to increase the country’s national competitiveness. However, Thailand logistics cost was calculated from
macro-level data derived from related-government institutions and state owned-enterprises. As these

datawere not initially collected for the purpose of logistics cost analysis, an identifying of macro logistics
cost drivers for Thailand cannot be done. Current macro logistics policies thus can only focus on a

broader view of the national logistics performance. This manuscript aims to know that, based on the
micro-level data (.e. the primary data derived from businesses), how can we identify potential macro
logistics cost drivers for an analysis of Thailand logistics costs. Furthermore, based on these findings,

this manuscript aims to find what policy can be made for the improvement of national logistics efficiency
and competitiveness.

Literature review
National logistics has gained much attention widely. It encompasses both micro and macro levels

(Havenga, 2018). At the macro level, the scope is on the national logistics systems (Gleissner and
Femerling, 2013), the macroeconomic context (Havenga, 2018) and policy perspective (Banomyong, et
al. 2008). There already exists a number of global logistics related indicators developed by institutions

such as Logistics Performance Index developed by the World Bank, Liner Shipping Connectivity Index
developed by United Nations Conference on Trade and Development and the Global Enabling Trade
Index developed by the World Economic Forum. These macro-level indicators can be used for

calculating national logistics costs (Bowersox et al, 2003; Rodrigues et al,, 2005). The results can further
be used to reveal drivers of logistics performance Arvis et al, 2018). However, as these indicators are
aimed at capturing data on aggregated-level performance, they cannot reflect actual logistics costs or
costs incurred by business’s operations World Bank, 2016; Havenga, 2018). Macro logistics cost can
also be calculated by a bottom-up approach (Havenga, 2015). At the micro level, this cost involves firms:
own performance (Grant et al, 2006). As firms: logistics costs decrease, this should have an impact on a
national logistics cost as well.

Table 1 summarises pros and cons of data derived from macro-and micro-levels. The macro-level data

can be gathered from national logistics systems such as traffic system, infrastructure as well as
macroeconomic data such as industry agglomerations. These indicators are used for measuring

broader-level logistics performance as well as used for capturing performances and improvements at
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the national level. However, these indicators are not designed to capture the detailed-level of business
performance. This is where the data from the micro level is necessary. This data can be derived directly
from the performance of business units .e. costs incurred by activities in supply chains) which directly
reflect the actual logistics performances of a country (Havenga, 2010; Havenga, 2018; Banomyong et
al, 2019). As different levels of data sources can capture different specific details of logistics system,
cost drivers identified from different levels of data sources are not similar. For policymakers, indicators

used for evaluating national logistics performance need to be not only derived from the existing macro
level references but also empirically collected from the micro level references Banomyong et al,, 2019).

Level Macro (macro-logistics) Micro imicro-logistics)
Data -National logistics systems (e.g. traffic -Business performances (e.g. costs of
sources system, infrastructure) supply chains)
-Macroeconomic data
Pros -Broadly measure logistics performance -Derived from key performance indicators
-Capture performance, reflect at the sector/firm level
improvements and can be used as a -Reflect performance of local users in a
benchmark of national competitiveness country-s logistics system
Cons Not detailed enough Cannot capture national-level systems

Sources: Banomyong et al, 2008; Havenga, 2010; Gleissner and Femerling, 2013; Havenga, 2018
Table 1: Pros and cons of data derived from macro-and micro-levels

In order to calculate macro logistics costs and identify cost drivers for an analysis of Thailand logistics
costs, it is necessary to have a clear definition of logistics costs. At the national level, macro logistics

costs compose of four dimensions (Heskett et al, 1973; Delaney and Wilson, 2003; Bowersox et al,
2003; Havenga, 2010).Based on Delaney and Wilson 2003), macro logistics costs are defined as these
following activities:

1) Transport costs are the costs related to relocating activities and other transporting costs incurred
from different modes of transport (.e.land, rail, air, sea, coastal and pipe);

2) Warehousing costs are operating costs that incurred from warehousing and storing activities
(both in-house and outsourcing);

3) Inventory carrying costs are the cost of carrying inventory units and other opportunity costs;

4) Administration costs are the costs of customer servicing, ordering, and purchasing.

Thailand logistics costs
In 2017, NESDC calculated Thailand logistics costs based on the data derived related-government

institutions and state owned-enterprises. NESDC can utilise these data to develop national policies for
improving Thailand logistics efficiency and national competitiveness. However, these data cannot be
used for identifying Thailand logistics cost drivers due to two reasons. Firstly, these data were not
collected for the purpose of calculating macro logistics cost drivers. Some data cannot cover all logistic
activities and are misallocated. These missing data may lead to an underestimation of actual macro
logistics cost. Secondly, as these data were not originally designed to directly capture logistics activities,
any analysis cannot explain the relationships and effects of cost drivers on the national logistic cost. The
suggested policies can merely be informed in terms of macro, national or aggregated level. For example,

if the findings show that the cost incurred by land transport mode is higher than other modes, policy can
be merely suggested businesses to shift to the cheaper modes. In reality, businesses may find

challenges in modal shift as they need funds for investing in a new mode. In other way around, if the

findings can reflect real logistics cost drivers such as fuel cost, wages and energy consumptions,
NESDC may better develop national policies that are more directed to business units. Businesses may

better find ways to increase efficiency and reduce their logistics costs. Their cost reductions may then
finally affect the total logistics costs of the country.
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Methodology
In this session, the methodology of this manuscript is presented as three steps.

Business sectors, population and sample sizes
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 q.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, that are, A (Agriculture, Forestry and Fishing), B (Mining
and Quarrying), C (Manufacturing), F (Construction), G Wholesale and Retail Trade; Repair of Motor
Vehicles and Motorcycles), and S (Other Service Activities). As GDP is usually traded off against macro
logistics costs, 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.

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:

0202 where N -Population
= 22+ 2 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.

Collecting data based on the definition of macro logistics costs provided in the literature
In order to collect empirical data, this study conducted a full survey within 6 months. A questionnaire was

developed based on the definitions provided in the literature. The developed questionnaire contained
the questions asking a company profile and its logistics cost structure. Examples of the questions
regarding logistics costs are illustrated in Table 2. There are questions asking about warehousing,
inventory carrying and logistics administration costs. These three costs were not available in the NESDC
data sources that used for calculating Thailand logistics cost. For transport cost, the data used by
NESDC provided the costs of all transport modes (.. pipe, rail, road, water and air) but was not included
the cost of pickup trucks.In Thailand, there are increasing numbers of pickup trucks registered with the

Department of Land And Transport and some businesses use a pickup truck instead of other types of
trucks (OTP, 2019). With the limited time and budget of this research, this study collected data only the

cost of pickup trucks for both in-house and outsourcing. Approaching the selected samples was facilitated
by NESDC. Respondents were asked to answer the list of questions presented in the questionnaire.

There were 15,000 requests sent covering all regions of Thailand and only 6,020 questionnaires
responded. The reason of non-response companies was that they did not want to disclose their business

data. Non response bias test was not done due to the limited time of this research.
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Cost component

Examples of questions

Transport
©only pickup truck)

-In-house operating costs of pickup truck, e.g.fuel, wages
-Outsourcing pickup truck costs

Warehouse

-In-house warehousing costs, e.g.types of goods, numbers of employees;
- Outsourcing warehousing costs

Inventory carrying

E.g.inventory value, inventory carrying cost, interest rate

Logistics
administration

interest paid

E.g.salaries, rental costs, utility costs, repair and maintenance costs,

Source: The authors

Table 2: Types of logistics costs and examples of items in the questionnaire

Analysing the obtained data

The obtained data were cleaning by excluding outliers @n extreme percentage of a logistics cost per
revenue) and the data obtained from a company that reported zero cost in a particular cost component.

A ratio analysis of the obtained data was done by comparing each macro logistics cost driver against a
sum of each logistics cost component. Macro logistics cost drivers for each key logistics component were

identified. A comparative analysis of identified macro logistics cost drivers between business sectors

was done.

Findings

Macro logistics cost drivers for each cost components were identified and presented in this section.

Figure 1 presents the identified macro logistics cost drivers for each logistics cost component.

Cost drivers for pickup truck costs

Cost drivers for warehousing costs

B WH maintenance costs, _ Bl WH worker salariss,
9.19% wages.ovemme pai
8.41%

W Depreciations of WH ,
4.45%

W Capitalinvestments in
WH equipments and
machines, 24.61%

®  WH equipments and
machines maintenance
costs, 2.81%

B WH equipments and
machines depreciations,
1.39%

® WH or storehouse rental
costs, 0.73%

R Capitalinvestments in
K WH management
systems, 0.46%
B Capital investments in
WH constructions, B Other costs, 0.41%

39.98% \
m Propertytax, 0.14%

WH management WH equipments and WH management
systems depreciations, machines rental costs, systems maintenance
0.06% 0.07% costs, 0.08

Cost drivers for inventory carrying costs

M Opportunity costs, B Inventorytax,

9.09%
19.62% B Costs of out-of-

date &
deteriorated
goods, 0.48%

-

B Costs of damaged
goods, 0.45%

Transit costs
between
warehouses, 0.12%

B Costs of goods lost
& stolen, 0.12%

B Product insurances,
70.12%

Cost drivers for logistics administration costs

Source: The authors

Figure 1: Cost drivers for each logistics cost component ¢ach figure shows an average of all sectors)
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The cost drivers for pickup truck costs
85.18% of Thai businesses used their owned in-house pickup trucks instead of using logistics service

providers. Averagely for all business sectors, the proportions of cost drivers for in-house pickup trucks
are presented in Figure 1. The highest is the cost of transport staff salaries and wages 43.01%). The
second and third highs are the fuel cost per year 34.03%) and the expense paid for outsourcing service
(14.35%). The top 3 cost drivers for in-house pickup trucks identified by each business sector are
presented in Table 3. The fuel cost per year and the cost of transport staff salaries and wages appear to
be high and are the two important cost drivers for all business sectors. The businesses in sector C and
S seem to spend money for hiring logistics service providers. For sector A, B, F and G, although the
pickup truck depreciations are in the list, it does not a major cost driver.

Sector 1st 2 3rd
Fuel per year (50.63%, Transport staff salaries and Truck depreciations 4.94,
A B 52.87%) wages 41.96%, 41.10%) 3.80%)

E Transport staff salaries Fuel per year @44.54+,) Truck depreciations (5.29%)
and wages 44.95%)

G Transport staff salaries Fuel per year 35.04%) Truck depreciations (7.33%)
and wages 50.65%)
Expenses paid for Transport staff salaries and Fuel per year 22.77%)

C outsourcing services wages (26.93%)
@A4.79%)

S Transport staff salaries Expenses paid for outsourcing | Fuel per year 26.20%)
and wages 41.29«%) services (28.38%)

Source: The authors
Table 3: The top three of cost drivers for pickup truck costs

The cost drivers for warehousing costs
92.8% of Thai businesses used their owned warehouses. Averagely for all business sectors, the

proportions of cost drivers for warehousing costs are presented in Figure 1. The highest is the capital
investments in the in-house warehouse constructions (39.98«). The second and third highs are the capital
investments in warehouse equipments and machines (24.61%) and the warehouse maintenance cost
9.19%). The top 3 cost drivers for warehousing costs identified by each business sector are presented in
Table 4. The capital investments in warehousing constructions and the capital investments in

warehousing equipments and machines appear to be high and are the two important cost drivers for all
business sectors. The cost of warehousing worker salaries, wages, overtime paid is another major cost

driver for sector A, F and S. The warehousing maintenance costs are a cost driver for sector B, C and
G.

Sector 1st 2nd 3
Capital investments in Capital investments in Warehousing worker
warehousing constructions | warehousing equipments and salaries, wages,

A F. S | 4196w, 4984+, 4196%) machines (29.09%, 18.40v, overtime paid (7.29v,

29.09%) 12.27%, 7.29%)
Capital investments in Capital investments in Warehousing
B, G | warehousing constructions | warehousing equipments and maintenance costs
51.16%, 46.35%) machines (18.76%, 12.77%) 9.78%, 11.55%)
Capital investments in Capital investments in Warehousing
C warehousing equipments warehousing constructions maintenance costs
and machines 69.52%) (14.36%) (1.75%)

Source: The authors

Table 4: The top three of cost drivers for warehousing costs
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The cost drivers for inventory carrying costs
Averagely for all business sectors, the proportions of cost drivers for inventory carrying costs are
presented in Figure 1. The highest is the expense paid for product insurances (70.12%). The second and

third highs are the opportunity costs (19.62%) and the expense paid for inventory tax (9.09%). The top 3
cost drivers for inventory carrying costs identified by each business sector are presented in Table 5.For
sector A, C, F and G, the expense paid for product insurances is the highest cost driver while the
expense paid for inventory tax is ranked lower. Opportunity cost is another important cost driver for
inventory carrying costs. Interestingly, sector B and S have only a single cost driver, i.e. opportunity cost.

This is because the agriculture, forestry and fishing as well as mining and quarrying businesses in
Thailand usually do not have inventories. As products are gathered from the natural resources, they

immediately distributed to markets.

Sector 1st 2nd 3rd
AC Product insurances Inventory tax (20.60%, 18.84%) Opportunity costs
’ 59.35%, 62.70%) A7.71%, 16.36%)
Product insurances Opportunity costs (28.10%, Inventory tax (12.43«,
F,G 51.65%, 74.03%) 2027 %) 5.22%)
B S Opportunity costs na na
’ (100.00%)

Source: The authors
Table 5: Top three of cost drivers for inventory carrying costs

The cost drivers for logistics administration costs
Averagely for all business sectors, the proportions of cost drivers for administration costs are presented
in Figure 1. The highest is the money paid for electric and water used 25.25%). The second and third

highs are the interest paid to a bank loan (25.05%) and the expenditures on office supplies (14.48%). The

top 3 cost drivers for logistics administration costs identified by each business sector are presented in
Table 6. The interest paid is still the major cost driver for every sector. The expense paid for electrical

and water bill is another cost driver for sector A, B, C, G and S. The expenses for the purpose of office
supplies (.e. purchasing office supplies and expenditure for office supplies maintenance)are another cost
driver.

Sector st 2nd 3rd
Interest paid 62.64%, Electrical & water bills Office supplies maintenance
A.C | 30569 14.36%, 23.78%) costs (10.50%, 16.05%)
S Interest paid (55.06%) Electrical & water bills Expenditures on office
13.21%) supplies (10.11%)
Interest paid 41.12%) Office supplies maintenance | Expenditures on office
F costs (12.65%) supplies (11.82%)
B G Electrical & water bills Interest paid (18.34%, 22.11%) | Expenditures on office
' (26.26%, 26.61%) supplies (14.45%, 15.63%)

Source: The authors
Table 6: Top three of cost drivers for logistics administration costs

Discussions
It is found that the data derived from micro-level sources can show insights that are not found in the data

derived from macro-level sources. The identified macro logistics cost drivers for each logistics cost
component can be further used in an analysis of Thailand logistics costs. Policies can be made from
these findings in order to support the national logistics policies. At the end, these may help improve
Thailand logistics efficiency and competitiveness. Thai government has announced the 12t National
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Economics and Social Development Plan (NESD). This plan consists of policies that aim at improving
the national logistics performance. The results found this study can further be interpreted and
suggestions for national logistics policy are presented as shown in Table 7.

For transport cost, as noted in the 12" NESD plan, other than the promotion of biofuels uses and
improving the quality of logistics human resources, policies based on the findings from micro-level data

can be suggested further. Businesses should not only use alternative energies sources but also adopt
transport management system in order to manage a company’s transport efficiently and effectively. For

the wages and salary costs, although these are fixed costs but businesses should allocate workforces
efficiently and may use technologies enabling automation that can help supporting a routine task.

For the warehousing cost, the plan aims at increasing the number of warehousing service providers.

Policies based on the findings can be suggested that the government should promote the use of
outsourcing warehousing services as they are expert in warehousing and have enough warehousing
equipments and other necessary supplies than private companies who build their owned warehouses.

This may reduce the amount of both warehouse construction cost and investments in equipment and
material handling. Businesses should also consider the locations of outsourcing warehousing services

in order to reduce the transport costs as well.

For the inventory carrying cost, the plan aims at encouraging the use of information technology dT)in
managing businesses: logistics. Policies based on the findings can be suggested that businesses should
have an appropriate amount of inventory carrying units as this affect their opportunity costs. The
government should promote the use of IT that helps manage inventory levels or businesses should
adopt the justin-time philosophy. It can also help by reducing inventory tax for a certain period.
Furthermore, the government should negotiate with insurance companies in order to allow the revision
of insurance contracts. As a debtor's company) inventory volume has been changed and if insurance

paid has been decreased, the inventory carrying cost should be decreased.

For the logistics administration cost, the plan aims at enhancing business capability and competitiveness
through low interest rate loans as well as promoting the use of alternative fuels. Policies based on the

findings can be suggested that the government should not only reduce tax rate for loans but also leave
the interest rate unchanged for a certain period in order to keep a business run. For the energy related

policy, similar to the plan, the government should promote the use of use alternative energies sources.

mechanisms to lower the price of
biofuels to levels competitive with those
of fossil fuels

2)Enhance the quality of logistics human

resources and planning to meet the
demands of the business sector

Cost The policies in the 12t NESD Plan Suggested policies
component
Transport 1) Increasing the use of biofuels in the 1)Fuel cost (variable cost):
(pickup trucks) transportation sector by using market - Using alternative energies ©.g.

solar, biogases, wind power )
- Transport management system

2)Salaries and wages (ixed cost):
- Increase workforce efficiency
- Technology supporting routine
tasks

Warehousing

1) Encouraging private sector investments
in logistics-related industries, as well as
the research and development of
logistics technology and innovations
e.g., shipment tracking systems, lifting
equipment, and maintenance tools used
in logistics activities), by using financial
measures or investment incentives

1) Capital investments in warehouse
constructions as well as in
construction, equipment and
material handling

- Promote the use of outsourcing
warehousing services

- Consider the locations of
outsourcing warehousing
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services in order to reduce costs
of warehousing and transport

Inventory 1) Upgrading logistics management in the 1) Opportunity cost and inventory tax
carrying industrial sector by encouraging - The appropriate inventory carrying
businesses to increase their adoption of amounts
information technology in managing - Justintime
their logistics - Decrease inventory tax
2) Product insurances
- Allowing the revision of B2B
insurance contracts as a
company’s inventory volume has
been changed
Logistics 1) Promote innovative creation by issuing 1) Interest paid

administration measures to support the agricultural,

industrial, and service sectors to create
innovations, and enhance capability and
competitiveness such as through funds,
tax incentives, and low interest rate
loans, etc.

2y Evaluating the existing incentives (feed-in
tariffs) that aim to increase the share of

alternative fuels in power generation, to
help develop other incentives that are
fair to both the producers and
consumers of alternative energy
Source: The authors

- Tax reduction policy
- Leaving the interest rate

unchanged businesses in order
to keep them running

2) Electric and water supply expense
- Alternative energies

Table 7: Potential policies derived from the analysis of macro logistics cost drivers

Conclusions
This manuscript suggests that policy-makers may employ this approach to identify and analyse the

national logistics cost. With information from secondary data source, insights obtained from the cost
structure approach may help policy-makers in developing and planning strategies for reducing the
national logistics costs. Findings from the cost driver analysis should also be announced to public as this
will become a baseline for businesses as they want to compare their performances.Businesses can use

these results as a guideline for considering and setting a goal aims at reducing their logistics costs and
improving their logistics efficiencies. At the end, as businesses have efficient logistics performances,

this will affect to the nation’s logistics costs.

There are some limitations for this study. Firstly, the findings were calculated based on 6 sectors that
majorly contributed to the countrys total GDP value. This does not mean that the other 15 sectors do
not have logistics activities. They may have different cost drivers. Future research needs to be done by
repeating the method of this manuscript. Secondly, the respondents: understanding of logistics
administration cost was limited as they often considered it as the firm's overall administration cost.

Thirdly, the analysis of cost drivers in this manuscript did not consider the effect of firm size for each
business sector. Future research should identify and compare cost drivers between small, medium and

large firms. Different firm sizes may be have different advantages in such as scale economies and
business circumstances. Thus, they may show other types of cost drivers or indicate cost drivers
proportions differently.
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