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Abstract.Usually, countries have a fundamental problem in fulfilling remote and rural island inhabit-
ants’ logistical needs. This study was aimed to analyze the performance of logistics systems in Indonesian

remote and rural islands by focusing on the Anambas Islands Regency case. We proposed a House of Sus-
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tainable Logistics method by considering and combining the framework used in the House of Quality based
on the variable of sustainable logistics systems (profit, people, and the planet) with the variables of seven key
general logistical drivers (infrastructure, information and communication technology, human resources,
logistics service providers, regional laws and regulations, regional institutions, and key commodities.). The
study results indicated five key aspects of potential prime movers to be developed (ASLDPj value = 54); they
are infrastructure, human resources, logistics service providers, local laws and regulations, and key com-

Correspondent email: ©2021 by the authors. Licensee Ind

ian Journal of Geograpk

kuncorohw@ugm.ac.id

1. Introduction

The amount of research and publication in the logistics
and supply chain management fields is extensive. Although
the research is growing in industrial and corporate sectors, it
is rare to find literature on regional or area and sustainable
logistics management (Widodo, 2010; Widodo et al., 2012;
Widodo et al., 2019; Widodo et al., 2020; Wichaisri and
Sopadang, 2013). Countries usually have difficulty in fulfilling
their remote and rural island inhabitants’ logistical needs.
Therefore, we need an appropriate and sustainable method to
provide logistical or freight connectivity to these areas. In
such a situation, the availability of adequate transportation
infrastructure networks in remote and rural islands is
essential for realizing local connectivity (Putra et al., 2019).

In the context of economic growth, inter-island transport
must be affordable, accessible, and reliable. By constructing a
port and facilitating goods’ movement; transportation
infrastructure can foster economic development (Hope,
2008). The port's existence as a part of infrastructure
development may affect economic development by
decreasing production costs, affecting the industrial location,
enhancing regional productivity, and lowering the cost of
inter-island trade (Lem, 2002). Further, improving the
marine port's capacity to be a hub for carrying local
commodities and products will assist local economic
development (Nurhayati and Purnomo, 2017). The improved
communication, infrastructure, and barrier-free trade will
create local capital for the archipelagic region (Putri and
Salim, 2020).

As an archipelagic country, sea freight transportation
networks have a vital role in an area spanning more than five

This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution(CC BY NC) licensehttps://creativecommons.org/licenses/by-nc/4.0/.

million square kilometers (Sjafruddin et al,, 2010). Inter-
island domestic transport is crucial to reach outer islands that
are spread across vast distances and to service productive
sectors such as tourism, fisheries, and agriculture (UNCTAD,
2014). Under these conditions, inter-island connectivity
needs to be optimized, especially for islands included in the
outer and remote categories.

To optimize connectivity, the government of the Republic
of Indonesia established the sea toll program. This program is
to realize effective inter-island connectivity with ships
scheduled to sail regularly to rural areas of Indonesia to
provide an equitable food supply to the outer and remote
islands (Presidential Regulation of The Republic Indonesia,
2012). The sea toll program's role is to address the lack of
connectivity and create sustainable inter-island freight
shipping operations that will attract shippers, traders, and
manufacturers to use the services more frequently (Negara
and Das, 2017).

Sustainable food supply is vital to meet the community,
households, and individuals’ food consumption, as mandated
by Law Number 18, 2012 concerning food and is an essential
aspect in the effort to provide food for the community.
Distribution plays a vital role in the process of consistently
providing food at all times to meet the community's need for
food (He et al., 2018). Sea transportation also contributes and
plays a vital role in ensuring the availability of buffer stocks
for food supply (Widodo et al., 2013).

The Anambas Islands have an essential role in the
national security policy’s reform strategy framework to
protect Indonesian maritime routes and borders (Suseto et
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al., 2018). However, the Anambas Islands Regency, as one of during high sea tides or during the long dry seasons. The

the outermost and most remote areas in Indonesia, still supply and distribution system required serious attention
depends on the supply of food commodities from outside the from the central and regional governments to ensure that the
region (Center for Transportation and Logistics Studies, local community acquires the supply of commodities or
2019) (Figure 1). In such situations and conditions, this goods needed, especially staple food commodities and
Regency is highly vulnerable to food availability, especially essential goods.
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Figure 1. Anambas Islands Regency on the map of Indonesia
Source: Indonesian earth map available at https://tanahair.indonesia.go.id/portal-web (processed, 2021)
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Figure 2. Indonesian sea toll routes
Source: Coordinating Ministry for Maritime and Investment Affairs of the Republic of Indonesia, 2019
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One of the sea toll routes that reach the Anambas Islands
Regency is the T-2 sea toll. The T-2 sea toll route is Tanjung
Priok - Tanjung Batu - Blinyu - Terempa (Anambas Islands)
- Natuna (Lampa Strait) - Midai - Serasan - Tanjung Priok.
A ship-subsidy scheme served by the CARAKA JAYA
NIAGA III-4 vessel owned by PT PELNI is one of the state-
owned enterprises engaged in shipping (Coordinating
Ministry for Maritime and Investment Affairs of Republic of
Indonesia, 2019). From 2017-2019, the vessels that sailed the
sea toll to Anambas Islands Regency carried on average 207
tons of goods per month, whereas the outward-bound goods
amounted to only 8.7 tons per month. In other words, the
outward-bound commodities brought out using the sea toll
vessels was only 4% of the volume of the inward-bound
goods brought into Anambas Islands Regency. This finding
reflects the inefficiencies of the Anambas Islands Regency’s
inbound and outbound commodity logistics system (Figure
3). Although the sea toll operation is 8% more efficient than
the existing shipping network (Fahmisari and Parikesit,
2017), it has not been able to reduce the final price of goods
at the consumer level in Anambas Islands Regency. The
implementation of the sea toll has not been able to increase
the local productivity of tradable commodities. It was
envisaged that sea toll implementation would reduce the cost
of inter-island shipping and, in turn, contribute to economic
growth and poverty reduction (Horridge et al., 2016).

According to the World Commission on Environment
and Development, sustainable development is defined as
development to meet the needs of the present without
sacrificing the ability of future generations to meet their
needs (Kumar, 2015). More specifically, sustainable
development involves coordinating the relationship between
environmental and economic issues to obtain sustainable
social, economic, and environmental conditions (Beamon,
2014).
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To maintain the commodity logistics system's long-term
sustainability, both inbound and outbound of Anambas
Islands Regency, it is necessary to develop a regional and
sustainable logistics system (Center for Transportation and
Logistics Studies UGM, 2019). Some critical factors can be
used as guidelines for such a system: social, environmental,
and economic. Lu et al. (2016) found that external
collaboration has a positive relationship with internal
management and  positively influences  sustainable
performance. Another study by Cherrafi et al. (2018) showed
that the environment affected logistic chain performance.
Among other factors, Morgan et al. (2018) highlighted the
commitment of resources as being germane to getting good
results. Studies were conducted in Brazil by Martins et al.
(2019) by cross-checking company reports with literature.
They concluded that five factors could be used to implement
sustainable logistics. These five factors are practices related to
modal choice, vehicle use and routing, warehouse practices,
practices regarding suppliers and purchasing processes,
practices related to packaging management, expansive
management practices, and social programs. Analyzing the
study on sustainable logistics mentioned above, we can verify
various factors can be used to measure sustainable logistics.
This article presents a framework for assessing a sustainable
logistics system. The framework that was developed and
proposed for analyzing the sustainable logistics system in
this study is the House of Sustainable Logistics (HoSL).
HoSL is an analytical framework using a matrix adapted
from the House of Quality model (Gentili and Galleto, 2002).

Furthermore, this study used the HoSL model as the
research framework that will be applied and implemented in
the Anambas Islands Regency case study in the Republic of
Indonesia. We used the HoSL model to determine which
factors of the seven key drivers logistics system should be
given priority to obtain an excellent sustainable logistics
performance result.
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Figure 3. Fluctuations in sea toll vessels’ volume into and out of Anambas Islands Regency via Tarempa Port from January
2017 to August 2019
Source: Center for Transportation and Logistics Studies UGM, 2019
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2. Method

HoSL model
This study used the HoSL model to analyze the

sustainable logistics system in the Anambas Islands Regency

case study. This model considered three aspects of sustainable
development (profit, planet, and people) and used the seven
key drivers for the Indonesian National Logistics System

(Presidential Regulation of The Republic Indonesia, 2012).

The logistics system's seven key drivers include key

commodities, labor, infrastructure, logistics service

providers, information and communication technology

(ICT), regulations, laws, and institutions. Through the

development of a sustainable logistics system, an institution,

especially the local government, can take steps to ensure
positive performance results in the long term. These positive
impacts are related to the program and combine efforts to
maximize profits, minimize adverse effects on the
environment and improve the community's standard of

living (Vidova, Babcanova, Witkowski, and Saniuk, 2012;

Min and Kim, 2012).

Each aspect of sustainability will have a different
importance rating, and every aspect of sustainable
development can be seen in relation to each of the seven key
drivers of logistics. Therefore, it is necessary to calculate the
aggregate sustainable logistic development potentials
(ASLDP)). P; is the importance rating of each sustainable
development aspect (i = {profit, people, planet}). R; is the
level of relationship between each aspect of sustainable
development with each of the seven key logistics drivers (j =
{key commodities, labor, infrastructure, logistics service
providers, ICT, law & regulation, institution}). ASLDP; can
be calculated using the following equation:
ASLDP; = }; PR; (1)
Adopting the above procedure, HoSL was developed in the
following stages:

1. Identify aspects of sustainable development (SD) for

each business process. This identification is conducted by

mapping the existing logistics system process. In the

HoSL model in Table 1, aspects of SD are placed in the

left-hand column.

Give an importance rating for every aspect of SD. Scores

of importance ratings are 1, 2, and 3, where 1 represents

the lowest aspect of an SD, 2 represents a moderate
interest, and 3 shows the highest importance. Each SD
aspect's importance value is placed on the right of the SD

aspect column in Table 1 and is symbolized as P;.

3. Create a correlation matrix to assess Pi's relationship and
the seven key logistical drivers (L;). The relationship
between the two components is symbolized as R; on a
scale of 0 (zero), 1 (one), 3 (three), and 9 (nine), with 0

representing a minor relationship, medium relationship,

and high relationship, respectively.

Calculate the aggregate logistic value of SD (ASLDP;)

with the highest value indicating the highest priority to

be developed.

5. Sort the seven key drivers of logistics based on the value
from the highest to the lowest ASLDP;.

Data collection

The data used in this study were primary and secondary.
The primary data in this study were collected through
descriptive quantitative research using the interview method.
The method intended to map and identify field data and
information and was designed to conform to the research
objectives. It was conducted in the location covered by the
study. The criteria for respondents were as follows:
1. Respondents must be a logistical policy decision-maker
in the Regency, or
Respondents must be an expert who was considered to
have understood the condition and logistical issues of the
Regency.
The secondary data used in this study were data from the
Badan Pusat Statistik (BPS) or Statistics’ Bureau of Kepulauan
Anambas Regency, a regional logistics system study from the
Center for Transportation and Logistics Studies, Ministry of
Trade, and the coordinating Ministry of Maritime and
Investment affairs.

3. Results and Discussion
Socio-economic characteristics of the respondents

Most of the respondents who participated in this study
were experts in the supply chain and logistics fields and
understood the conditions in the Regency of Anambas
Islands. The respondents were divided into two clusters,
namely, logistical policy decision-makers who understood the
situation and logistical issues and who contributed to the
supply chain and logistics conditions in the Regency. The
respondents who participated in this study consisted of 80%
men and 20% women. The age of respondents ranged from 31
-57 years, with an average age of 45 years. Most of the
respondents' last educational background was masters (60%),
while the rest were respondents who had bachelors (20%) and
doctoral degrees (20%).

The current state of the logistics system

This research was conducted to analyze the logistics
system's sustainability in the Anambas Islands’ Regency as
one of the outermost regions on the Indonesian border and
to evaluate its long-term performance. A sustainable logistics
system's long-term goal is to achieve a more competitive
logistics system, improve quality, and reduce unnecessary
activities (Wichaisri and Sopadang, 2013; Kumar, 2015). The

representing no relationship, and 1, 3, and 9 performance of any logistics and supply chain is expected to
Table 1. HoSL Model
Importance Seven Key Drivers Logistics System
SD Aspects Ratings (L)
(P) L, L, L; . L,
Profit P, R, R, R,;
People P, R, R, R,
Planet p, Rj; R;, Ri=R;;
ASLDP, ASLDP, ASLDP, ASLDP, ALSDP,
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Figure 4. The development of inter-island loading and unloading of goods in the Anambas Islands Regency
Source: (Center for Transportation and Logistics Studies UGM, 2019)
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Figure 5. Information and goods flow in the Anambas Islands Regency logistics system

operate in the long-term and be sustainable. We
incorporated the above-proposed model to supply chains in
Indonesia's outer border regions to evaluate the logistics
system.

The potential key commodities from the area are marine
and fishery products. The fishery commodity in this Regency
has the potential value to be developed as a processed fishery
commodity; it has not been optimized yet. It can be seen
from the loading and unloading activities which unloading
activities are greater than the loading activities of goods in
Anambas Islands Regency (Figure 4) (BPS-Statistics’ Bureau
of Anambas Islands Regency, 2019). The current condition of
goods traffic in this Regency’s logistics supply chain in this
study was found to be dominated more by incoming goods
than outgoing goods. The imbalance between incoming
goods and outgoing goods will most likely affect the region’s
planet, profit, and people aspects. In terms of the current
situation, policymakers are urged to assess the impact of their
strategies and policies on SD.

Under different conditions, another study by Boulanger
and Brechet (2005) uses a similar approach to help
policymakers assess the impact of their strategies and policies
to develop sustainable logistics systems. Using one particular
cognitive tool, applied scientific models, they evaluate the
system's likely reactions to policy instruments under
behavioral and structural constraints with their planet, profit,
and people concern.

122

Importance rating of sustainable logistics criteria

The Anambas Islands Regency’s inbound logistics
system is described as having a long chain (Figure 5). The
logistics experts in the area are concerned about the impact
of this long chain on the planet, people, and profit in the
Anambas Islands Regency. According to Kumar (2015)
study, to make logistics sustainable, we should consider
three aspects: profit, people, and the planet. Consequently,
if these conditions are not evaluated, then the price of
goods at the end consumer level could be very high.

Based on the three aspects of SD, the experts were asked
to prioritize the most important ones through
questionnaires. These aspects were then assessed using the
criteria of 1 (one) to describe the most critical priority and
3 (three) to represent the lowest priority. The results of the
expert judgment of the three aspects of SD of the logistics
system in the area show that profit is the most crucial
aspect, as shown in Table 2.

The profit aspect used to describe sustainability
included several factors such as the quality of goods during
the distribution process, the speed of fulfilling the needs of
the goods, the cost of distributing goods, profits, and the
number of goods distributed (Todorovic et al., 2020). The
people aspect included workers' health and safety in the
logistics system, work environment conditions, and social
welfare. The last aspect of sustainability was the planet,
including the efficient use of resources (energy, water, raw
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materials, and land use), consideration of the resulting
pollution (on water and in the air), and the environmental
friendliness of goods (Boulanger and Brechet, 2005; Ahmed
etal., 2020).

Aggregate sustainable logistics development potentials

In support of government policy, aspects of supply chain
assessment are based on national logistics system documents
that consist of seven key drivers. The seven key drivers of the
national logistics system consist of the availability of
infrastructure, ICT support, human resources, the existence
of logistics service providers, regional law and regulation,
regional institutions, and critical commodities in the
Anambas Islands Regency (Wichaisri and Sopadang, 2013;
Boulanger and Brechet, 2005).

The correlation between the seven key drivers of the
logistics system with three aspects of SD was identified using
a scale of values of 0, 1, 3, or 9. The aggregate can be
calculated from the potential development of a sustainable
logistics system by using the two input data on the

Table 2. Importance Rating of Sustainable
Development Aspects

importance of SD aspects and their correlation with the
logistics system's seven key drivers. To illustrate, we use
infrastructure aspects, one of the seven key drivers of the
logistics system. The infrastructure aspect high correlates
highly with three aspects of SD, with each correlation having
a value of 9. Therefore, the value of ASLDP; from the aspect
of infrastructure is obtained by calculating as follows:

ASLDP; = (1x9) + (3x9) + (2x9) = 54

The number 54 is the highest value of ASLDP; with a
range of values from 42-54 (Table 3). Based on the data
process results, five of the seven key logistics system drivers
have the maximum ASLDP; value. The five aspects of the
logistics system's seven key drivers are infrastructure, human
resources, logistics service providers, local laws and
regulations, and essential commodities. The other two
aspects, namely, regional institutions and ICT, obtained
ASLDP; scores 48 and 42.

By Pareto analysis, the determination of critical sources of
risk of immediate mitigation was conducted using the 80/20
concept (Powel and Bonnici, 2014). This concept explained
that 20% of the origins of risk could affect 80% of the
company's business processes. Based on the analysis, five out

Sustainable Development Aspects Importance of seven key logistical prime drivers were prioritized
Rating (Figure 6). The five key priority drivers of logistics can be
Entrepreneurs profit (profit) 1 used as a reference to develop a sustainable logistics system in
Community welfare (people) 3 Anambas Islands Regency.
Attention to environmental impact 2 The findings in this article are relevant to the study by
(planet) Raimbekov et al. (2016) that the critical factors of logistics SD
Table 3. HoSL Model for Anambas Islands’ Logistics System
Importance Seven Key Drivers Logistics System
SD Aspects Ratings (L)
(P i) L, L, L; L, Ls Ly L,
Profit 1 9 9 9 9 9 3 9
People 3 9 9 9 9 9 9 9
Planet 2 9 3 9 9 9 9 9
ASLDP; 54 42 54 54 54 48 54
B ASLDPj  ==O==Percent
60 100%
90%
20 80% &
40 70% -;}
= 60%
S 30 50% =
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\..4:

Seven Key Drivers

Figure 6. Pareto Diagram of ASLDP; Score of Logistics’ seven Key Drivers
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are transport and logistics, investment in the infrastructure,
commodity stocks, and increases in transportation tariffs.
Good human resources along logistics chains also play an
important role in logistics SD, especially in reward
management (Kam et al,, 2010). The other vital aspects
affecting logistics SD are local laws and regulations. For
logistics SD, proper legislation and regulations were needed
to implement ICT, ITS, and the fourth industrial revolution
within cities (Bosona, 2020).

To the best of our knowledge, the HoSL model presented
in this paper has never been proposed in any previous
literature on logistics SD. As an illustration, the models
presented in this study were applied in the Anambas Islands
Regency in Indonesia's outer territories. The application of
the model is intended to be generic to be used in all cases. It
assists in the formulation of policies related to the logistics
SD systems. Previous studies in the relevant sector that
consider SD would certainly be useful as references in the
brainstorming process.

4. Conclusion

We proposed a HoSL method to develop freight
connectivity for remote and rural islands in Indonesia. By
using SD indicators, priorities were decided based on their
importance rating to create a logistics SD system in which the
sequence was profit, people, and the planet. By implementing
and analyzing the HoSL framework in the case of the
Anambas Islands Regency of the Republic of Indonesia, we
obtained five key aspects of the potential prime movers to be
developed with the value of ASLDP; = 54. The five key aspects
that drive the logistics system are infrastructure, human
resources, logistics service providers, local laws and
regulations, and key commodities.
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