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ABSTRACT

The Trans Papua road network spans 3,259.45 km, comprising 58.24% national roads (1,898.32 km)
and 41.76% strategic roads (1,361.13 km). A specific issue arises on the Trans Papua Segment IV
(Jayapura—Elelim—Wamena), where the geometric design of the road does not align with the
standards set in the Ministry of Public Works and Housing Regulation No. 5 of 2023 regarding
technical requirements for road design. This non-compliance poses risks of traffic accidents and
impacts travel time, particularly for essential vehicles like fuel supply trucks, which cannot navigate
certain segments due to the road's steep gradient (overgrade). This study aims to analyze the
compliance of the geometric design on the Jayapura—FElelim—Wamena road segment with the
established technical standards and its alignment with the central government's policy to enhance
the local economy and ensure equitable pricing in mountainous regions. The research findings reveal
that while road handling in Segment IV Jayapura—Elelim—Wamena has been managed by the BPJN
Jayapura and BPJN Wamena, the existing geometric conditions do not meet the requirements of
Permen PUPR No. 5 of 2023. The current policy focuses on maintaining the functionality of the
road through preservation work packages rather than addressing the design deficiencies. This study
underscores the need for more comprehensive upgrades to meet regulatory standards for safe and
efficient road use.
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INTRODUCTION

As an institution directly involved in the provision of infrastructure, the Ministry of Public
Works and Public Housing, through the Directorate General of Highways as the organizational
unit responsible for road and bridge infrastructure, conducts geometric adjustments to the
strategic work plan, which will later be implemented by its three technical implementation
units: the National Road Implementation Centers in Papua Province, namely BPJN Jayapura,
BPJN Merauke, and BPJN Wamena (Velasquez et al., 2022; Veza et al., 2023; Zekhnini et al.,
2021; Zijm et al., 2019; Zulkifli et al., 2024). These units have constructed roads in Papua
Province with a total length of 2,636.73 km, categorized as national roads (SK Jalan
Nasional). Of this total, 1,138.81 km are primary arterial roads (JAP), 1,497.92 km are
primary collector roads (JKP-1), while the strategic road section measures 2,974.64 km. The
composition of road segments along the Trans Papua route consists of 1,898.32 km (58.24%)
of national roads and 1,361.13 km (41.76%) of strategic roads, making the total length of
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Trans Papua 3,259.45 km (Samanta et al., 2023; Sharma et al., 2022; Sienkiewicz-Matyjurek
& Szymczak, 2024; Stank et al., 2019a; Tseng, 2024).

The researcher’s observation of the Trans Papua Segment IV from Jayapura to Elelim to
Wamena reveals issues with road geometry that do not meet the standards set by Permen
PUPR No. 5 of 2023 on Road Technical Requirements and Road Planning (Chen et al., 2022;
Chopra & Meindl, 2021; Dani, 2021; Dominguez et al., 2023; Elkourchi et al., 2023). The
non-compliance with these geometric requirements poses potential risks for traffic accidents
and affects travel time. Furthermore, some types of vehicles, which are crucial for supply
purposes, such as fuel supply vehicles, are unable to pass through certain segments due to
excessive gradients (overgrade) that do not meet the required specifications. Based on this
description, the researcher is interested in conducting a study on the Trans Papua Segment IV
Jayapura—Elelim—Wamena to evaluate the compliance with the required road geometric
standards in relation to the central government's policy on Trans Papua, which aims to advance
the economic development of communities along the route and ensure fair pricing in the
mountainous regions (Phumchusri & Sirimak, 2024; Quesada et al., 2019; Rahmadini et al.,
2023; Rizqi et al., 2021; Rizqi & Khairunisa, 2020).

Previous research studies have explored road infrastructure issues and technical
requirements in Indonesia. The first study by Setiawan et al. (2020) focuses on the condition
of road geometries in rural areas, particularly in relation to the safety and functionality of
national roads (Banthao et al., 2021; Cedolin et al., 2024; Cevallos-Torres & Botto-Tobar,
2019; Stank et al., 2019b). The study identified several critical road sections where non-
compliance with technical standards led to frequent accidents and prolonged travel times, but
it failed to explore how such issues specifically affect logistical operations, especially for
essential services like fuel supply. While this research highlights the importance of road
geometries, it overlooks the specific needs of the supply chain, which this study aims to
address (Kurniawan et al., 2022; Maitra et al., 2023; Mansur et al., 2020; Ordila, 2020; Otia,
2023). The second study by Hidayatuloh et al. (2023) analyzes the impact of road geometry
on road users, emphasizing road capacity and traffic flow. However, it lacks an in-depth
analysis of the Trans Papua region, particularly in terms of local socio-economic development
and the specific challenges faced by the supply vehicles used in remote areas. This gap is
significant as it affects the development of infrastructure that directly supports the region’s
economic growth and access to essential resources (Hofmann et al., 2019; Isotupa & Samanta,
2013; Ivanov et al., 2022; Kholil, 2022; Kolkova, 2024). This study, therefore, aims to fill
these gaps by examining the Trans Papua Segment IV Jayapura—Elelim—Wamena, focusing
specifically on road geometry issues that affect both safety and the movement of supply
vehicles, and assessing the alignment of these issues with the technical road requirements set
forth by the Indonesian Ministry of Public Works and Public Housing (Permen PUPR No.
5/2023).

The purpose of this research is to evaluate the road geometry on the Trans Papua Segment
IV Jayapura—Elelim—Wamena and to assess the compliance with the technical requirements
outlined in Permen PUPR No. 5/2023. The findings are expected to provide essential insights
that could inform future infrastructure development projects and contribute to advancing the
economy in the mountainous regions of Papua, ensuring better access to essential resources
and fair pricing for the local population.
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METHOD

The research was descriptive in nature, intending to describe and analyze the
characteristics of the data in a specific context. The population of this study consisted of experts
and professionals in the field related to the research title, including relevant authorities from
institutions such as the BPJN Jayapura office. A purposive sampling technique was used to
select the sample, focusing on individuals with substantial knowledge and experience in the
domain under study. This targeted sampling ensured that the data collected was relevant and
rich in information, contributing to the study’s objectives.

Data was collected using a combination of primary and secondary sources. Primary data
was gathered through interviews with experts in the field, offering direct insights and firsthand
knowledge. Secondary data was sourced from official reports and surveys, such as those related
to road conditions and infrastructure management from the BPJN Jayapura office. The data
collection process was structured to ensure reliability and validity. A well-defined research
instrument, consisting of interview guides and survey forms, was developed to ensure
consistency across data collection methods. The instruments were validated through expert
review, and a pilot test was conducted to assess their clarity and relevance. Reliability was
ensured by standardizing the procedures and ensuring the repeatability of the research process.

For data analysis, software such as SPSS or NVivo was utilized to assist in processing and
interpreting the collected data. Qualitative data analysis focused on identifying patterns,
themes, and trends, allowing for a comprehensive understanding of the research findings. The
data analysis technique included coding and thematic analysis, where the data was categorized
into meaningful groups. The findings were validated through triangulation, comparing primary
and secondary data to cross-check results. This approach guaranteed that the conclusions drawn
were credible and well-supported by the collected data.

RESULTS AND DISCUSSION
Analysis of the Existing Geometric Conditions of the Trans Papua Segment IV Jayapura-
Elelim-Wamena Road

The data on the existing geometric conditions of the Yetti-Senggi-Mamberamo road serve
as input for the capacity evaluation, as shown in flowchart 2. The analysis was conducted using
the Indonesian Road Capacity Guidelines (09/P/BM/2023).
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Figure 1. Research Analysis

Research Decision

The research decision regarding the impact of the Trans Papua Segment IV Jayapura-Elelim-
Wamena road geometry on the central government’s policy is outlined below:

1) The handling of the Trans Papua road sections in Segment IV (Jayapura-Elelim-Wamena)
has been well executed by the technical implementation units, namely the BPJN Jayapura
and BPJN Wamena. Currently, the road serves as a connection between the city of
Jayapura and the city of Wamena via Elelim, which is also connected to other Trans Papua
segments at the Usilimo junction leading to the city of Karubaga and several other district
capitals beyond that.

2) The existing conditions of the Yetti-Senggi-Mamberamo road segment show that:

a. The Degree of Saturation (DS) for this segment is 0.018, meaning the segment is still
highly capable of accommodating the current traffic volume.

b. The traffic flow speed (vT) in km/h, represented by the average speed of passenger
vehicles (vVMP) obtained from the diagram, is 47.8 km/h (flat). This speed is 12.2 km/h
slower than the technical road requirements for primary road network segments
(Permen PUPR 5/2023), which is 60 km/h. The results show that traveling the Yetti-
Senggi-Mamberamo road segment, which is 153.97 km long, takes 3.22 hours (3
hours 13 minutes 12 seconds). To reach Elelim, which is 314.51 km from Sp.3 Yetti
(the starting point of Segment [V), it takes 6.58 hours (6 hours 34 minutes 48 seconds).
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To reach the final junction point in Wamena, which is 441.58 km from Yetti, it takes
9.24 hours (9 hours 14 minutes 24 seconds).

c. The Degree of Congestion (DC), according to the results from the diagram in Figure
4.5, shows a value of 0.06, indicating a very low occurrence of congestion, which
correlates with the data from the 3 x 24-hour traffic count.

3) The central government’s strategy regarding the development of Trans Papua has been
well implemented by the relevant technical units to operationalize Segment IV. However,
it has yet to achieve the primary goal of the policy, which is to promote economic growth
along the route and normalize prices at the final junction point in Wamena.

CONCLUSION

This research found that the existing geometric conditions of the Trans Papua Segment
IV Jayapura—Elelim—Wamena road, particularly the Yetti—-Senggi—Mamberamo segment, were
still adequate for current traffic volumes, as indicated by a low degree of saturation (0.018)
based on the Indonesian Road Capacity Guidelines (09/P/BM/2023), meaning the road could
accommodate traffic without congestion. However, the average traffic speed remained below
technical requirements, leading to longer travel times—especially for critical supply vehicles—
due to geometric limitations. Although the implementation of the Trans Papua Road policy by
technical units has been successful, it has not yet fully realized its goals of fostering economic
growth and fair pricing in the Wamena region. Future research should focus on improving road
geometry to meet technical standards, particularly in segments vital for logistics, and further
investigate the impact of such improvements on local economic development.
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