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Abstract: Background: Efforts made to calculate the logistics costs in Indonesia, at the macro level,
are facing various problems, due to the fact that there have been no national agreements—to any
models employed—to calculate those costs. Moreover, limited data and information due to the
lack of use of such integrated information technology to reduce the information asymmetry on the
logistics processes and activities have created some additional problems. Objective: This study is
aimed at reviewing the measurement model, of the logistics costs used in Indonesia, at the macro
level. Method: It provides a potential measurement approach proposed by several previous studies as
an alternative option that may help develop the existing models by elaborating on their limitations.
Results: The results of this study emphasize the recognition of the components of the logistics costs
and the formulation of a more accurate, transparent, and comprehensive measurement framework to
improve the standard used to assess the logistics costs. Conclusion: Thus, the calculation output of the
logistics costs is expected to be able to provide stakeholders with reliable information to develop an
efficient logistics system. Furthermore, logistics costs will be more controllable, allowing Indonesia
to achieve such comparative advantages.

Keywords: logistics costs measurement; macro logistics costs; Indonesia

1. Introduction

Logistics play such a crucial role in various business activities, at both the micro level
and macro level. Its position closely relates to customer satisfaction, since it determines
whether the products arrive on time or whether they respond to their specific needs [1].
Therefore, lowering the costs of logistical activities becomes a manager’s increasingly
important task [2]. Managing logistics activities efficiently is a strategic factor to reach a
competitive advantage [3]. In other words, logistics issues, in terms of their appropriate
and viable ways, are currently being incorporated into a country’s or company’s strategies,
in order for them to cope with a highly competitive global market, exceeding all interested
parties or stakeholders [4,5].

Indonesia’s logistics activities have faced enormous challenges due to the nature of
Indonesia’s geography, the fact that it is comprised of thousands islands, and its unevenly-
developed infrastructures [6]. High logistics costs have posed a significant threat in the
supply chain in all of the economic sectors. Based on the size of its logistics measured by
total logistics costs on the GDP, Indonesia ranks the highest of ASEAN countries. During
the 2004-2019 period, the size of Indonesia’s logistics only achieved a 4.4% decline in its
GDP—from 27.6% in 2004 to 23.2% in 2019. The Indonesian government is seeking to
enhance this negative trend. Moreover, the government is aiming for a target that, by the
end of 2024, the decline will account for 18% of its GDP [7].
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It is crucial that the government achieves that target, since the logistics costs are known
as one of the biggest obstacles when trying to increase the export capacity and to fully
participate globally [8]. Based on the World Bank data, in the 2004-2019 period, Indonesia’s
export accounted for 25% of its GDP; this figure was much smaller than that of Singapore
(197%), Malaysia (86%), Thailand (67%), and the Philippines (32%). Indonesia’s trade
openness employed to measure its global production network participation has shown a
negative trend. In fact, it made such a substantial decrease, accounting for about 37.5% of
the GDP, from 59.7% in 2004 to 37.3% in 2019. This figure is relatively smaller than that
of other ASEAN countries such as Singapore (367%), Malaysia (158%), Thailand (128%),
and the Philippines (67.6%) although there is no systematic evidence that countries with
smaller logistics costs tend to be more open to the global market [9]; hence, it is worth
evaluating the logistics costs to increase international participation and competitiveness.

Therefore, it is necessary for us to come up with a unified and reliable method to
measure the logistics costs to identify the factors in which we can find any scope to reduce
the costs [10]. By optimizing the flow and integrating all resources in a supply chain, we
will be able to achieve these needs. However, we need to provide transparent information
in regards to the logistics costs in all stages of the product flows, so the managers will be
able to measure the impact of a decision on the costs in all stages of the supply chain [11].
Logistics cost measurement is an appropriate indicator that can support a future national
policy planning, measure the performance carried out, and pave the way to any corrective
actions [12]. As a result, measuring the logistics costs is actually not an objective; rather, it
is an appropriate indicator employed to monitor and evaluate the national logistics.

There has been no national consensus on how to measure or calculate logistics costs in
Indonesia. Data availability poses a major problem when attempting to develop a model
used to calculate national logistics costs. Calculating the logistics costs at a macro level
has more complexity than that of a micro level. The complexity lies in the calculation of
the materials and information flows in all stages and the calculation of the depreciation
and amortization of all assets involved in the logistics activities [13]. Taking into account
these complexities, the decision makers in every country, including in Indonesia, rely on
estimations based on statistical information of the main logistical components, to calculate
the logistics costs at the macro level or national level. Without this information, it is almost
impossible for them to calculate the logistics costs at the national level, and the results will
be unreliable.

It is worth noting that there are no standard versions of the logistics components
revealed in the literature; therefore, they are subject to the cost assessment purposes.
Toyli et al. [14] and Naula et al. [15] said that total logistics costs were comprised of six
individual components—transportation, warehousing, inventory carrying, administration,
packaging, and indirect logistics costs. Rushton et al. [16] identified transportation costs,
storage costs, carrying costs, packing costs, consolidation costs, inventory costs, information
costs, and controlling costs serving as the components of the logistics costs. Zeng and
Rossetti [17] included transportation costs, carrying costs, administration costs, tax, risk
and damage costs, handling costs, and packing costs into the components of the logistics
costs. Gunasekaran et al. [18] said that the components of the logistics costs consist of
the opportunity costs of capital and storage, risk costs, and the possible costs of lost sales
under inventory; thus, combining inventory carrying and warehousing.

Although each country has its own model and method, in general, the components
(widely used as the components of logistics costs) are divided into three categories—
transportation costs, inventory costs, and administration costs [6]. Today, Indonesia chooses
to adopt logistics models from the USA, South Korea, and South Africa into its own model,
due to the simplicity of their cost structures and components. The USA model is used to
calculate the transportation and administration costs. South Korea's logistics model is used
to calculate the transportation and inventory costs. Meanwhile, South Africa’s model is
used to classify the economic sector, since both South Africa and Indonesia are “producing
countries” of similar natural resources, namely agriculture and mining. Therefore, it is
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necessary to develop a logistical model that includes the cost components holistically at
the macro level, based on the data availability obtained from both the pertinent public and
private institutions.

In this study, we share the results of the latest model used to measure logistics costs
at the national level and propose critical indicators that may need to be included in the
measurement framework. Accordingly, our discussion in the following sections will be as
follows: Section 2 discusses the importance and constraints that we face when assessing the
total logistics costs in Indonesia, primarily due to the complexity of the logistics activities
and the difficulty to obtain such relevant information. Section 3 provides the methods used
to evaluate the logistics costs at the macro level in Indonesia. Section 4 supplies the results
of the calculation methods. Section 5 proposes some recommendations in relation to the
future logistics costs model. The last section concludes the study.

2. Urgency and Constraints in Calculating Logistics Costs in Indonesia

In the context of Indonesia, it is of a crucial matter to measure the logistics costs in order
to fulfill Indonesia’s 2025 Logistics Vision, namely “The realization of a locally integrated
and globally-connected Logistics System to improve national competitiveness and people’s
welfare (locally integrated, globally-connected for national competitiveness and social
welfare)” as stipulated in the Government Regulation of the Republic of Indonesia, Number
26 of 2012, concerning the blueprint for the development of the national logistics system,
namely to accomplish the goals of determining the course of the national logistics policies,
made to increase business capabilities and competitiveness, in order to compete globally.
Hence, they are related to the document processing, distribution costs, and time efficiency
in the export and import trades.

It is critical to calculate the logistics costs in Indonesia to create an integrated logistics
system. Indonesia is an archipelagic country, so a proper calculation basis for effective and
an efficient logistics cost management is required to formulate such a lower calculation of
the logistics costs. Mulyadi [19] stated that an efficient and effective logistics management
would help business actors compete since it created a superior added value that would
create such competitiveness at the national and global levels. Eventually, it would therefore
increase the economic growth and improve the society’s welfare.

Moreover, the calculation of logistics costs can also serve as a reference to improve
Indonesia’s rank on the Logistics Performance Index (LPI), issued by the World Bank. In
2018, out of 160 countries surveyed, Indonesia ranked 46. It was still below that of several
ASEAN countries, such as Singapore (ranked 7th), Thailand (32nd), and even Vietnam
(39th), and Malaysia (41st). Haryana [20] said that one of the components assessed in LPI
was the efficiency of customs procedures at ports. On the contrary, Kennedy [21] stated that,
of the various components of LPI, the customs aspect accounted for the lowest percentage
in 2018. It implies that Indonesia’s customs processes in logistics have not improved yet.

However, what we have to understand is that, when assessing logistics costs in
Indonesia, we will always face various complexities. Indonesia’s complexities in the
calculation of the logistics costs at both the micro level and the macro level are more or
less the same as that of other countries, as revealed in various literatures, such as limited
information on the statistical data and an extremely wide range of the structures and
components of the logistic costs. Furthermore, constraints existing at the micro level
have significantly impacted the macro calculations, such as in the calculation of logistics
costs. Various available choices may hamper cost transparency, so they will subsequently
result in the lack of information, extremely narrow viewpoints of cost management, or
differences in the overhead cost allocations. One option significantly affecting the logistics
costs is whether or not the corporation will outsource its logistics operations. In terms of
measurement of logistics costs, it is still uncertain whether the outsourcing costs will enter
into the logistics functions or not; in fact, the works of an outsourcing contract also include
other functions and costs that we find difficult to assesses, since the lower the outsourcing
rate is, the higher the likelihood of all relevant logistics costs being calculated will be [2].
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In particular, one of the problems that Indonesia faces in calculating the logistics costs
is that there are no certain institutions authorized to regulate and control the national
logistics sector, so no authorized bodies have issued any binding regulations or procedures
in relation to the assessment system of the logistics costs. The scope of the policies or
regulations in relation to the logistics sector is not integrated yet; therefore, the approach
and formulation of logistics regulations are still very partial. To make matters worse, the
regional autonomy and the overlapped regulations created by various ministries and that
of the central and regional institutions have made the licensing procedures lengthier, so
tracking the logistical process of the value chain becomes complicated. Farahani et al. [22]
stated that the information on (and the transparency of) each logistics process include
factors used to assess logistics costs at the micro or macro level.

Wibowo dan Chairuddin [23] noted an example in relation to the complexity of the
regulations on the transportation arrangement, namely the absence of a sole responsibility
and the absence of a sole document employed in the intermodal transport processes. In
general, each mode of transport still uses its own transport document, having not been
integrated to other modes of transport, the responsibility of the person in charge of the
transport often becomes unclear; moreover, it takes a relatively long time, as each stage of
the supply chain is manually conducted.

Another obstacle is the absence of a specific indicator used to measure the logistics
costs; therefore, there are no definitive measures in relation to the calculation of the logistics
costs. Moreover, there are no consistent variables to be included in the calculation of
the logistics costs at the micro and macro level. Pamudji and Achmadi [24] stated that a
logistics indicator evaluated conditions, allowing the measurement and changes to occur
in the existing logistics system in an area.

3. Methodology of Measuring Logistics Costs in Indonesia

It may take some time to find an appropriate formula to assess Indonesia’s logistics
costs. The government of Indonesian relies more on the findings of the World Bank’s
logistics performance index (LPI) and consultant reports when determining the course of
strategic planning, to improve the country’s logistics performance by reducing the costs, as
stipulated in the National Medium Term Development Plan (RPJMN), 2020-2024 period [7].
As mentioned in our introduction, the measurement of national logistics costs in Indonesia
was a model developed by the Center for Logistics and Supply Chain Studies (CLoCs)
from Bandung Institute of Technology (ITB), which adopted the US’s calculation model,
involving three cost components—transportation, administration, and inventory handling.
In the United States, those three logistics costs are calculated using the CASS Information
System, Inc. When measuring the administration costs, Indonesia uses the USA model.
Moreover, Indonesia uses the South Korean model, proposed by the Korea Transport
Institute (KOTI), when measuring inventory costs. When measuring transportation costs,
Indonesia adopted a combined model from the USA and South Korea. Figure 1 presents a
framework of Indonesia’s model development of logistics costs.

The logistics cost model employs a bottom-up computation approach by combining
specific data of each mode of transportation and the inventory handling activities, relating
the income generated in each mode of transport to the percentage of the transported goods
(to measure the costs of transportation), and relating the inventory assets/values to a
certain type of costs (such as an interest and a risk). Moreover, the administrative costs
are passed on to the total costs of those two logistics functions, namely transportation
and inventory handling. Since all of the measured logistics costs are expressed as a
percentage of the GDP (% of GDP), the data on the related GDP sector must be involved
in each of the measurements. The logistics costs, measured as a percentage of the GDP,
are considered as a benchmark used to measure the logistical efficiency [25]. MacroSys
Research and Technology [26] stated that the percentage of the logistics costs in the GDP
did not represent the logistics costs in the formation of the GDP since its contribution to
the GDP only includes its added value from one sector to another sector; it does not serve
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as the sum of the turnover of all business activities in the economy. Therefore, the use of
the logistics cost metrics on the GDP only shows a relative measurement of these costs.
The total national logistics costs sum up those three components of the costs as
described in Equation (1). It is worth noting that some assumptions underlie the calculation
of the national logistics costs as proposed, namely: (1) the assessed companies must be
listed companies (listed at the Indonesia Stock Exchange (IDX)); (2) the assessed companies
that are not listed companies listed at the IDX must have similar properties to that of the
listed companies; and (3) a company’s costs shall serve as another company’s revenues.

Cn=Cr+Cr+Ca 1)

Cn = national logistics costs;
Cr = inventory handling costs;
Cr = transportation costs;
C4 = administration costs.
The methodology used to calculate each component of the costs will, in turn, be
elaborated in the following sections.

[ USA logistics cost components ]

Transportation cost Inventory costs Administration costs
(USA and South Korea (South Korea logistics cost (USA logistics cost model )
logistics cost models) model)

Indonesia’s logistics cost model

South Africa’s logistics cost model

(business sectors: transportation; manufacture; agriculture; and mining)

Figure 1. Model development framework of Indonesia’s logistics costs (reprinted from Bahagia et al.
(2013)). Source: [6].

3.1. Transportation Costs

The total transportation cost is measured by adding up the costs of the transports by
land (both public and private transports), by rail, by air, and by water, and the costs of the
transport support services (refer to Equation (2)).

Cr=T.+Tr+Tw+Ta+Ts )

Cr = transportation costs;

T = land transportation cost;
TR = rail transportation cost;
Ty = water transportation cost;



Logistics 2021, 5, 68

6 of 19

Ty = air transportation cost;
Ts = costs of the transport support services.

Below is the methodology for each element of the transport costs.

(i) Land transportation cost—adopting South Korea’s model, the land transportation
costs (T1) are separately evaluated based on the public (Tr) or private costs (Tr1). Hence,
we have:

Ty = Tro + Tr1 3)

However, up to now, there have been no Indonesian government agencies officially
reporting the statistical data of the land transportation costs; therefore, the data are not
available on the national accounting data. Only the operating costs of the private trucks
have statistical sources in Indonesia; they are taken from the statistical report of the Asia
Foundation. The public land transportation costs are calculated by using the data of the
receipts of the land transportation companies registered at IDX; moreover, they will be
correlated to the percentage of goods transported by the trucks comprising several types
of vehicles. The availability of the data used to measure the public land transportation
costs are adequate than the costs of the private land transportation. Therefore, to estimate
the personal costs, CLoCs measure the operating costs of the trucks required for a certain
distance in a 1-year period. Mathematically, Equations (4) and (5) show the models of the
public and private land transportation costs, respectively.

truck
Tio = Iro (truck + bus) @

T1o = public land transport costs;

I10 = income of land transport companies listed in IDX;
truck = number of trucks;

bus = number of buses.

Ti1 = c-m-truck (5)

T11 = private land transport costs;

¢ = operational costs of truck;

m = mileage of the truck in kilometers;
truck = number of trucks.

Equation (5) involves the distance covered as a determining factor in the costs of
the private land transportation. It discusses an important issue raised by Rietveld and
Vickerman [27]. They stated that it was of important matters to involve various geographic
factors such as distance when determining the total transportation costs since, occasionally,
mileage exerts, such a continuous exponential upward pressure on several logistics costs
by either extending transit times (and, thus, wage costs), increasing energy consumption
or depreciating assets.

(ii) Rail transportation cost—the actual cost of rail transportation is estimated by using
the data obtained from the railway companies in Indonesia. The statistical information
required from the companies is the income generated during the year in which the logistic
functions were carried out, such as the freight revenues and the rail transport incomes. This
measurement is based on an assumption that the rail transport revenues are equal to the rail
costs. The rail transport’s business share for Indonesia’s national rail administration always
suffers a deficit whenever the operating costs of the rail transportation exceed its revenue.
The mathematical equation used to measure those costs is not a complex equation since it
only accounts for a ratio of the freight to the rail freight, which will then be multiplied by
the rail revenue, as in Equation (6) shows.

g
Tr =TRr Ff (6)
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TR = rail transport costs;
T'r = rail income;

I'y = goods income;

'y = freight income.

Various efforts made to improve the quality and the details of the rail transport data
in order to increase the comprehensiveness of aspects of this model are being carried out
by various experts.

(iii) Water transportation cost—water transportation cost refers to the transportation
of goods/commodities among Indonesia’s ports. Estimating the water transportation costs
employing a cost indicator collides with the coastal companies’ essential characteristics
characterized with a complex cost structure and various costs [28]. Therefore, the statistical
information on the freight revenue and water transport revenue is required in order to
determine the total water transportation costs. Related data are obtained from the annual
financial statements of the companies dealing with maritime logistics activities, such as PT.
Pelindo (Indonesian Port Company) and PT. ASDP Indonesia Ferry. Equation (7) shows
the formulation of the water transportation costs.

Tw = Yy Y5 @)
Yy
Ty = public land transport costs;

Yy = income of land transport companies listed in IDX;
Y, = freight revenue;
Yf = water transport revenue.

(iv) Air transportation cost—air transportation costs account for a minor contribution
to Indonesia’s total costs of the transportation goods. However, we still calculate the
logistics costs of this transportation mode to analyze the trends and development of
logistics through air transports and to take such corrective actions in certain areas. These
figures are taken from the data on air cargo revenues obtained from both national airlines
and international airlines listed at IDX. Moreover, both the volume of goods carried and
the ship capacities, both of which are measured with tons, are also included in the search
for the total costs of air transports. Equation (8) shows the mathematical model employed
to calculate the total transportation logistics costs.

V.
Ta=Ys |2 8
A=Ya (Vf> 8)
Ty = air transportation costs;

Y4 = income of air transport companies listed in IDX;
V, = tons air goods;
V¢ = total air tonnage.

The model employed to measure the air transport is different from that of all of the
other modes of transport, and the difference lies in the cargo and the cargo carrier of each
mode of transportation. If compared, those two indicators represent an economy of scale.
Camison-Haba and Clemente-Almendros [29] emphasized the fact that the economy of
scale, obtained from the size of goods transported by companies through a route, and
obtained from the size of vehicles transported each year, is a more crucial factor used to
determine the transportation costs than the mileage.

(v) Costs of the transport support services—the agents rendering a support service
in the transportation activities do not control the modes of transport. They simply serve
to organize any transportation services for the operators and the shippers, and they earn
revenue for the services that they render. These revenue data are used to measure the
costs of the transportation support services because they weigh on the companies that
use the services. This cost calculation model is much like the transportation cost model.
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It is created by connecting the transportation support service providers’ income to the
average percentage of the freight costs for all modes of transport. Equation (9) illustrates
the mathematical model measuring the costs of the transportation support services.

Ts =1ls - p 9

Ts = costs of transportation support services;

IIs = income of transport support service providers listed in IDX;

u = percentage of freight costs of all modes of transportation. = Tp 1 °TLZO/ oy +%T

3.2. Inventory Handling Costs

The inventory handling costs, as in the measurement of the transportation costs,
combine all of elements of costs taking place during the management activities of the
goods/commodity inventory, such as storage, warehousing, and risks of accidents. The
total inventory handling costs shall be formulated as follows.

Cir=s+r+w (10)

s = storage costs;
r = risk and damage;
w = warehousing costs.

Furthermore, the measurement model for each element of the inventory handling
costs will be elaborated in the next section.

(i) Storage costs—the storage costs are calculated by examining the average inventory
value for the past two years at each company, and the obtained value will then be multiplied
with the loan interest rate (Equation (11)).

s_s. (W) (11)

s = storage costs;

0 = loan interest rate;

A, = inventory asset value in the n-th year;

A, _1 = v the asset value of the previous year’s inventory;
Bn = inventory asset value in the n-th year.

(ii) Warehousing costs—each of the types of the warehousing costs—warehouse opera-
tional costs and warehouse depreciation costs—is separately measured. The total operating
costs are estimated based on the value of the inventory assets, while the total depreciation
costs are estimated based on the value of the fixed assets. Equations (12) and (13) show the
models used in these two calculations.

wo = X-N (12)

w = warehousing operational costs;
X = warehousing operational costs;
N = the percentage of inventory assets to the company’s total assets.

wy = F-G-d (13)

wy = costs go;

F = Fixed asset value;

G = the percentage of warehouse value;
T = total company assets;

d = depreciation percentage per year.
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(iii) Risk and damage—the costs of risks and damage are measured by multiplying
the level of damage with the average inventory assets for the past two years. Equation (14)
shows the calculation model.

S (W) (14)

r = risk and damage;

¢ = level of damage;

A, = the asset value of the n-th year inventory;

Ay -1 = the asset value of the previous year’s inventory;
wy = Sales value of the n-th year.

3.3. Administration Costs

The administrative costs are the percentage of the administrative fees charged for
any costs incurred in the transportation activities and the procurement handling (refer
to Equation (15)).

Ca :a(CT+C1) (15)

South Africa’s methodology, used to measure the administrative costs proposed by
Botes et al. [30], is adopted here. The percentage of the administrative fees that are charged
does not vary pursuant to the type of the storage and the mode of transportation. In
Indonesia, the logistics administration fee is set at 4% of the inventory handling and the
transportation costs, and it is in line with the methodology consistently employed in the
United States.

All of the above-mentioned costs are calculated based on the data obtained from
the government or private institutions, which have assessed the structure of the logistics
costs found in various representative companies, in four business sectors—transportation,
manufacturing, agriculture (including livestock, forestry, and fisheries), and mining (to
calculate inventory costs). The classification of these business sectors follows the South
Africa/Council for Scientific and Industrial Research (CSIR) measurement model of logis-
tics costs, since South Africa and Indonesia have similar economic structures and natural
resources (see Figure 1). Table 1 summarizes the statistical data required to do all of the
calculations together, with the sources, releasing the data.

Table 1. Source of statistical data for logistics costs measurements in Indonesia (reprinted from Bahagia (2018)).

Costs Components Elements Data Sources
GDP of the related sector Statistics Indonesia (BPS)
Public land Land transportation income Indonesia Stock Exchange
transportation Number of trucks (IDX) financial report
Number of buses Police data
. Truck mileage/year Police data
Private lan;l Number of trucks Statistics Indonesia (BPS)
transportation . . .
Truck operating costs Asia Foundation

Transportation costs

Statistics Indonesia (BPS)
Indonesian Railways
company (KAI)

financial report

Statistics Indonesia (BPS)
Indonesia Stock Exchange
(IDX) financial report

PT. ASDP Indonesia

Ferry financial report

PT. Pelindo financial report

GDP of the related sector
Rail transportation Income of goods
Total real income

GDP of the related sector
Water transportation Income of Goods
Total income
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Table 1. Cont.

Costs Components

Elements

Data

Sources

Inventory Costs

Administration Costs

Air Transportation

Transportation
support services

GDP of the related sector
The gross income of goods
Total gross income

GDP of the related sector
The gross income of goods
Total gross income

Total income

GDP of the related sector
Inventory Assets

Statistics Indonesia (BPS)
Indonesia Stock Exchange
(IDX) financial report

Garuda Indonesia financial report

Statistics Indonesia (BPS)
Indonesia Stock Exchange
(IDX) financial report

Statistics Indonesia (BPS)
Indonesia Stock Exchange

Storage Gross Income (IDX) financial report
Interest Rate Bank Indonesia
CDnfherdhedctr 1, S ndonsia 019

Warehouse P Indonesia Stock Exchange

operational costs

the IDX

Number of trucks
Number of buses

GDP of the related sector
Inventory Assets

(IDX) financial report
Police Data

Statistics Indonesia (BPS)

(‘:{\e]i)rfe}:j(i);csizn Gross Income Indonesia Stock Exchange
Interest Rate (IDX) financial report
Percentage of operating costs
GDP of the related sector
&Zfﬁh?)sjsgs depreciation Statistics Indonesia (BPS)
Risk and damage P Indonesia Stock Exchange
percentage (IDX) financial report
The percentage of warehouse
value
Administration percentage Benchmark USA, etc

Source: [31].

4. Discussion of Model Outputs
4.1. Indonesia’s Logistics Costs in the Global Context

The model output plays a significant role in providing adequate information in relation
to the performance of Indonesia’s logistics. Moreover, it underlies the government’s
development goals of the logistics costs in 2024, accounting for 18% of GDP. It is a very
ambitious target, given a low annual decline of the national logistics costs at GDP. The last
national logistics costs were calculated for the last time in 2015. They were IDR 2,397,464
billion; they accounted for 23.62% of GDP. Accordingly, to achieve the 2024 target, the
required logistics decline based on last year’s calculation should account for 23.7% of the
GDP. In other words, the annual cost reduction should at least be 2.9% of the GDP in order
to realize the target.

What matters is that efforts made to realize the targets are confronted with the fact that
the annual rate of the logistics cost decline is not so big. As shown in Figure 2, elaborating
the data on the logistics costs for the 20042015 period, Indonesia’s logistics costs fell by
10.6% of the GDP, so the average national logistics cost decline rate was only 1.2% of the
GDP. Despite the fact that this simple calculation ignores deviations, the authorities should
consider the trends of this low decline rate when taking any corrective actions.

Additionally, Figure 2 shows that Indonesia’s logistics costs vary, ranging from 23% to
28% of the GDP. Accordingly, in terms of the global level, the size of Indonesia’s logistics is
high. Pienaar [32] calculated South Africa’s national logistics costs. He discovered that the
ratio of logistics costs to GDP amounted to 11.7% in 2015. The Council of Supply Chain
Management Professionals [33] stated that the USA’s logistics costs account for about
7.9% of the GDP in 2015. However, its total absolute logistics costs are the highest in the
world, it amounted to USD 1408 in 2015. The Australian logistics council [34] revealed that
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Australia’s logistics costs account for 8.6% of Australia’s GDP in 2013 (almost one-third
of that of Indonesia). In fact, Indonesia’s logistics costs are still much higher than that
of Finland and Germany, which rank first and second in Europe. The national logistics
costs of those two European countries amounted to 11.4% and 8.6% of their GDP in 2015,
respectively [32]. Moreover, Indonesia’s logistics costs are much higher than that of other
developing countries. Armstrong and Associates [35] revealed that the logistics costs of
developing countries ranged from 11 to 15% in 2015.

§ § 2,400,000
N

2075 § § § § 1,950,000
11l

299 N % \ §\ \ \ 1,500,000
Tl

24.25 s N\ \ \\ \ S“\\‘g \ \ \ 1,050,000
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Logistics Costs (Billion Rp) e ogistics Costs (% of GDP)

Figure 2. Indonesia’s logistics costs in billion rupiah and their percentage of GDP (adapted from
Bahagia et al. (2013)). Source: [6]. Notes: the term logistics costs-to-GDP ratio (%) refers to the
percentage of the logistics costs in the GDP. Therefore, the growth rate of the GDP is not linear to that
of the logistics costs and, thus, should be their percentages. For instance, in the 20062011 period,
the growth of the GDP showed a positive trend (from 5.5% in 2006 to 6.2% in 2011). On the other
hand, the growth of the logistics costs showed a negative trend (from 20.83% in 2006 to 9.88% in
2011). Therefore, as shown in Figure 2, the logistics costs per GDP showed a negative trend in the
2006-2011 period. On the contrary, an opposite situation took place in the 2011-2013 period. The
growth of the GDP growth showed a negative trend (from 6.2% in 2011 to 5.6% in 2013), while the
growth of logistics costs showed a positive trend (from 9.88% in 2011 to 13.71% in 2013). As a result,
the logistics costs per GDP showed a positive trend in the 2011-2013 period.

Due to different methods employed in different countries to measure their logistics
costs, and due to some sporadic measurements, it is difficult to compare the logistics costs
fairly at the global level. By employing the artificial neural network method [36], experts
have estimated the global logistics costs of 24 countries with various geographic areas. One
thing posed as a challenge to the estimation of the costs. It was the availability of data
and the data constraints in the observed countries. To solve that problem, the types of the
data employed in those countries should be the same. Moreover, the variables previously
employed by Bowersox and Calantone [37] and Delaney and Wilson [38], such as economy,
income, country size, and transportation, were included in order to observe their relations
to the logistics costs.

In their study, Bowersox et al. [36] found out that, in 2010, China’s logistics costs rank
the first of those countries. They accounted for 17.7% of the GDP, while the United States
logistics costs ranked last. They accounted for 10.1% of the GDP. Globally, in 2000, it was
estimated that the ratio of logistics costs to GDP accounted for 13.7% of the GDP. It was
0.3% higher than that of the 1997 GDP. Moreover, the logistics efficiency tended to increase
in the developed countries, while the low-income and middle-income countries tended to
waste their logistics costs. Therefore, Bowersox et al. [36] emphasized the importance of
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investing in the logistics infrastructure and increasing the developing countries’ efficiency.
Moreover, the world will increasingly be focused on the achievement of an effective and
efficient logistics relation among the developing countries and the regions.

The results of that study played a significant role in Indonesia’s current situation.
Subiyanto and Rini [39] stated that Indonesia’s logistics infrastructure is limited in terms
of its quality and quantity. Although many infrastructure projects have been undertaken,
only a portion has been completed and readily operated. Some of the problems found in
the infrastructure sector are caused by the lack of technical quality required to support the
planned logistics activities. On the other hand, Subiyanto [40] stated that high logistics
costs posed the biggest obstacle in the investment activities, especially in the infrastructure
sector. In his study, he found out that domestic logistics costs played a significant role
in the total investment in cement used in the infrastructure development. These results
would require the government to immediately make a policy ensuring the building and
development of the logistics infrastructure intended to reduce the logistics costs, so they
would realize the predetermined target.

In essence, the logistic costs are a primary indicator in a country’s economic devel-
opment. Therefore, logistics analyses at the macro level must be supported by the proper
tools. Bowersox et al. [36] concluded that identifying logistics costs as a percentage of
GDP like what Indonesia had done was more reliable than measuring the costs in an
absolute value expressed in USD or any local unit of currency. The US National Research
Council [41] considers the ratio of logistics costs to GDP as one of the leading economic
growth indicators. Accordingly, we would like to emphasize the importance of a more
detailed analysis on the logistics costs/GDP by providing a discussion of the components
of the logistics costs.

4.2. Components of Indonesia’s Logistics Costs

As shown in Figure 3, the itemizations of the logistics costs per component indicates
that, in the whole stage of the calculation, the compositions of the logistics costs tend
to remain unchanged. The transportation and inventory costs dominate the structure of
the national logistics costs in Indonesia. On average, in 20042005, the transportation
and inventory costs accounted for 46.40% and 47.94% of the total national logistics costs,
respectively. Meanwhile, the administrative costs accounted for an average of 4.39%, which
constituted the lowest cost.

60
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50 4474 4563 4871 47.12 47.22

40
30
20
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Administration Costs Inventory Costs B Transportation Costs

Figure 3. Indonesia’s logistics cost components in 2004, 2010, 2015 (adapted from Bahagia et al.
(2013)). Source: [6]. Note: each cost component is quoted as a percentage of total logistics costs.

If measured with the ratio to GDP as shown in Figure 4, the average transportation
cost accounted for the most considerable contribution (11.8% of GDP) in the same period.
Then, it was followed by the inventory handling costs with an average cost amounting to
11.24% of the GDP. On the other hand, the administration fees accounted for the smallest
percentage amounting to about 1.13% of the GDP. Figure 5 shows us that each of the
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individual components has shown a negative trend; however, it is very subtle and even
stagnant. Transportation, the biggest cost component and the most important indicator
in the international and domestic trades is of particular concern since it has decreased
significantly. In 2004-2015, transportation costs fell by 0.78%, while inventory handling
costs significantly fell by around 13.48%. Taking into account these figures, we would like
to reemphasize what Subiyanto [40] suggested. It is possible for us to complete the logistics
infrastructure projects on time and still pay attention to the quality and distribution aspects.
Without this pertinent oversight, the road to the target logistics costs set out in the RPJMN
will face various obstacles.
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Figure 4. The trend of individual components, such as a share of GDP (adapted from Bahagia et al.
(2013)). Source: [6].
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Figure 5. The average costs of each mode of transportation in the 2004—2013 period (adapted from
Bahagia et al. (2013)). Source: [6].

As shown in Figure 5, from 2004 to 2013, the modes of land transports dominated
the logistics costs of the transport with an average expenditure amounting to 67.13%. The
modes of water transports ranked the second with an average expenditure amounting
to 25.34%. The modes of rail transports ranked the last with an average expenditure
amounting to 0.31%, so that component was negligible. Those figures have suggested
Indonesia be more focused on the development of the modes of water and rail transports
since transporting goods/commodities by land costs ten times as much as that by sea or
water. Moreover, the tonnage of the land and water transportation is also much higher
than that of land; thus, allowing a logistical efficiency. Accordingly, the government needs
to promote investment and infrastructure development to support the modes of water and
rail transports, so they will be able to reduce the burden of the modes of land transports.

Furthermore, with an average cost amounting to 62.3%, the inventory costs dominated
the components of the storage costs. The risk and accident costs ranked the second with
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an average cost accounting for 28.89% of the total inventory costs. By comparison, the
warehousing costs ranked last, with an average cost accounting for 12.28% of the total
inventory costs (see Figure 6).

Storage Costs

28.89 B Risk and Damage Costs

& Warehousing Costs

Figure 6. Average distribution of inventory costs in the 2004-2013 period (adapted from
Bahagia et al. (2013)). Source: [6].

From an economic point of view, as shown in Figure 2, the increased amount of the
national logistics costs in Indonesia seems to be highly correlated to the adjusted fuel prices
and interest rates [6] since the modes of land transports operationally dependent on the fuel
prices account for the biggest transportation costs. Meanwhile, the interest rate is directly
proportional to the cost of savings. It means that an increased interest rate may eventually
increase the total cost of savings. Having highly contributed to the total inventory costs, an
increased interest rate will indirectly increase the inventory costs and will ultimately affect
the total national logistics costs.

Taking into account the results of the calculation of the logistics costs above, we
notice that the transportation sector has significantly contributed to the national logis-
tics costs. Therefore, we can infer that it is important for us to establish such adequate
transportation networks, lateral installations, equipment, and fleets is very necessary to
achieve the imagined growth and general development of the country [42]. To that end,
the policy makers made several strategic formulations in relation to the transportation
sector in order to achieve one of the objectives of the 2020-2024 RPJMN, namely reducing
logistics costs to GDP by up to 18% in 2024. In the Government Regulation of the Republic
of Indonesia, Number 26 of 2012, concerning the blueprint for the development of the
national logistics system, the Indonesian government designed strategies and programs to
develop transportation infrastructure. The strategy to be carried out is to build domestic
connectivity, local connectivity, national connectivity, and integrated global connectivity
to increase the smooth the flows of goods to support the efficiency and effectiveness of
the national logistics system performance. The main focus of infrastructure development
and development activities is directed to (a) main ports and international hubs, (b) sea
transportation, (c) river, lake, and ferry transportation, (d) road transportation (trucks),
(e) rail, and (f) airports and air transportation.

In the marine transportation sector, several things were established to connect the
western part of Indonesia to the eastern part of Indonesia, including building of export-
import ports and international hub ports in the western Part of Indonesia and the eastern
part of Indonesia, carrying out several river revitalization programs, developing the ferry
transportation industry in the river, lake, and crossing transportation sector to increase
the smoothness and capacity of the shipping lanes in the southern, central, and northern
belts, to form an efficient multimodal transportation network. One program that will be
implemented in the road transportation and traffic sector will be to gradually reduce the
road loads by increasing the capacity of the existing roads and developing a multimodal
transportation network and logistics center as an effort to improve the smooth transporta-
tion of goods from the production center to the export-import and inter-island outlets,
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increasing the connectivity of the national road network with ports and railway stations,
which are logistics routes, and improve the capacity of the cross-regency/city road services.

In the rail transportation sector, the government will develop a rail network for long-
distance freight transport in Sumatra, Java, and Kalimantan, increase the capacity and
rail services through the development of a rail transportation from/to ports/container
terminals, dry ports and industrial centers, and accelerate the construction of double-track
railway lines in Java. In the air transportation sector, international cargo hub ports in
Eastern Indonesia and Western Indonesia will be developed, so they will effectively and
efficiently be operated as an integral part of the multimodal transport system intended
to realize the national and global connectivity. Moreover, the multimodal transportation
sector focuses on the development of a connectivity between the sea/water transportation
and mass land transportation (sea to rail and truck connectivity).

5. Recommendation for Future Logistics Costs Model in Indonesia

As explained in the previous section, Indonesia’s national logistics costs are mea-
sured based on the data and information related to logistics processes and activities in
companies listed at IDX. There are three logistical processes and activities constituting the
components of Indonesia’s national logistics costs, namely transportation, administration,
and inventory. Of the three components, transportation costs play the most crucial role in
determining the logistics costs due to their most dominant contribution. Abdi et al. [43] and
Susanto et al. [44] stated that controlling the transportation costs were of crucial matters
to the control of the logistics costs. Therefore, reduced transportation costs would play
a crucial role in saving the total logistics costs. Therefore, we need to accurately and
transparently measure the components of these costs to trace what factors may affect these
costs. In that way, the policymakers will be able to determine strategic steps taken to reduce
the logistics costs.

Thus far, transportation logistics costs in any country, including Indonesia, have been
calculated involving a limited set of factors [29]. As a result, their measurement models
are prone to specification problems since they do not fully capture the complexity of the
interactions between the supply and the demand of these services and variations to the
routes, establishments, and products. As mentioned in the previous section, one of the mea-
surement models of Indonesia’s logistics costs has created some limitations, in that it does
not involve many spatial dimensions, such as distance, to measure the transportation costs.
Only modes of private land transportations have considered that particular dimension,
by involving the distance traveled when calculating the costs. Hesse and Rodrigue [45]
advocated the inclusion of distance in future studies on the freight transport since it would
provide “a more comprehensive insight into the nature of distribution and its geographical
dimensions” and enable the value chain integration.

Camison-Haba and Clemente-Almendros [29] defined distance as a major determining
factor in the transportation costs, regardless of the infrastructure coverage and quality
improvements. Brun et al. [46] stated that distance had a positive, exponential, linear
correlation to the transportation costs. The further the distance was, the higher the potential
to increase the derivatives of the transportation costs, such as energy/fuel consumption,
depreciating assets and extending transit time. Therefore, distance was closely related to
increased costs. Marquez-Ramos et al. [47], Micco and Perez [48], and Wilmsmeier et al. [49]
revealed that a 1% increase in the distance per trip (the unit in kilometer) would result
in a 0.25% increase in the freight costs. Although the tariff of the transportation services
is mainly determined by supply and demand situations and conditions, a geographical
distance undoubtedly affects the transportation costs. This factor affects certain essential
elements closely related to the transportation activities.

In addition to distance, Minken and Johansen [50] included the transportation time
as a crucial factor when determining the transportation costs. To define this factor as a
cost, they multiplied the hourly cost by the duration (in hours) per trip and the number
of trips. Grenland [51] stated that the time factor greatly affected other transport-related
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costs, such as wages, capital costs, annual registration fees, insurance, and insurance
and administrative costs. Accordingly, it was essential to including the time factor in
the calculation model of the transportation costs in order that all of the elements of costs
serving as part of the transportation activities could hopefully be recorded. However, it
seems that Indonesia’s calculation model of the transportation costs lacked this indicator.

Another equally important factor determining the transportation costs is the economy
of scale obtained from the volume of products shipped and the average size per shipment.
In their study, Camisén-Haba and Clemente-Almendros [29] found out that a 10% increase
in the volume of goods shipped in a route and the average size per shipment had resulted
in the transportation logistics costs saving amounting to 10.8% and 11.2%, respectively.
Memedovic [52] asserted that those two factors could be considered as proxy variables
for a company’s logistics capabilities in a country. Exporters transporting the cargo and
handling large orders would be forced to invest in assets and logistics skills increasing
their logistics performance efficiency. Moreover, how a company configures its logistics
system would also affect the efficiency of the distribution process. The need for an external
supply could be reduced by opting for a vertically-integrated production and distribution,
reducing transportation costs associated with the supply chain PwC [53].

Including these three factors in the calculation model will provide helpful information
in controlling the transportation logistics costs. Abdi et al. [43] and Susanto et al. [44]
argued that controlling the transportation costs was crucial to the control of the whole
logistics costs. Therefore, reducing the transportation costs played a vital role in saving
the total logistics cost. In short, measuring the transportation costs by paying attention
to specific aspects was closely related to any efforts made to create an efficient logistics
system. How the company configures its logistics system also affects the efficiency of its
distribution process. Opting for vertically integrated production and distribution reduces
the need for external supply, reducing transportation costs associated with supply.

Apart from the factors affecting the transportation costs, Andrejic et al. [54] suggested
that, when determining the transportation costs in the distribution system, the person
in charge had to consider two cases. The first case is when a professional provider or
supplier of a product (transportation service purchased) is involved in the transportation
services. The second case—transportation services were realized through their trans-
portation (production transportation services). These two cases went unnoticed by the
authority’s consideration when making the measurement model of Indonesia’s logistic
costs. Moreover, in the previous section, we mentioned that the most basic limitation lies in
the fact that all of the measured logistics costs are expressed as a GDP percentage. The mea-
surement model proposed by Andreji¢ et al. [54] uses a different metric from the one mostly
used in the literature because it designs the logistic cost per unit of product (m.u./kg).
With this metric, we can obtain information about the costs incurred to do the logistical
activities related to these commodities. The measurement model of the transportation costs
proposed by Andrejic et al. [54] also included the distance factor and the average number
of products sent in transport vehicles.

6. Conclusions

Logistics plays a crucial role in increasing the competitiveness and creating a sustain-
able economic growth. Thus, in regards to logistics, countries focuses on (accurately and
transparently) measuring logistics costs, as it will help countries develop their national
policies and pave the way for corrective actions. Measurement of logistics costs in a coun-
try includes the micro level and the macro level. At the micro level, the measurement
of logistics costs usually only involves companies, since they reduce the logistics costs.
Meanwhile, at the macro level, it involves the national logistics system and policy.

Indonesia’s measurement model of its national logistics cost has adopted models from
the USA, South Korea, and South Africa. Three logistics processes and activities were as-
sessed to measure logistics costs—transportation, inventory handling, and administration—
by referring to the American, South Korean, and South African models. To determine
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the transportation costs, Indonesia adopted South Korea’s calculation model. Indonesia
adopted the USA calculation model due to its administrative costs, which sets an admin-
istrative fee amounting to 4% of the total transportation and inventory handling costs.
Regarding inventory handling costs, Indonesia combined the USA and South Korea calcu-
lation models. Finally, Indonesia used South Africa’s logistics cost model as a benchmark
to determine which industrial sectors were involved in the calculation of the national
logistical costs.

The development of the measurement model of the logistics costs in this study high-
lights the limitations found in the currently-used measurement model. The calculation
of the transportation costs in Indonesia does not involve many spatial dimensions, such
as a geographical distance. Several studies have concluded that distance is a significant
determinant of the transportation costs, regardless of the quality and quantity of the infras-
tructure and the demand and supply of this service. Moreover, various studies mentioned
in this study highlight the economy of scale derived from the volume of goods shipped
and the average size per shipment as equally-important factors in determining distance.

By recognizing the components constituting the logistic costs and formulating a
more accurate, transparent, and comprehensive measurement model, we can enhance the
standards in measuring logistics costs. Moreover, measuring the logistics costs facilitated
by adequate data will provide a more accurate picture of a country’s logistics performance.
Therefore, this study emphasizes the importance of transparent logistics processes, allowing
for data compilation, especially those regarding the costs incurred in each logistic process.
In that way, studies on logistics costs will be more exciting, and policy direction will
be based on established empirical data, which play a crucial role in managing logistics
costs. Stakeholders will find it easier to identify any logistical issues faced in real time,
allowing for a more mature “preparation” in taking corrective action. In that way, the
level of logistics costs will become more controllable, and the opportunities to achieve a
comparative advantage will be more open. All of these efforts play an essential role in
promoting Indonesia as the best place for investment, and Indonesia will be able to become
a global logistics hub in the future.
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