
48 

 

 

REFERENCES 

Alileche, N., Olivier, D., Estel, L., & Cozzani, V. (2017). Analysis of domino effect in the 

process industry using the event tree method. Safety Science, 97, 10–19. 

https://doi.org/10.1016/J.SSCI.2015.12.028 

Arisikam, D. (2024). THE DEVELOPMENT OF THE TRAIN ACCIDENT MODEL TO 

THE INFRASTRUCTURE FACTORS IN INDONESIA. International Journal of 

GEOMATE, 26(114). https://doi.org/10.21660/2024.114.4084 

Bavafa, A., Mahdiyar, A., & Marsono, A. K. (2018). Identifying and assessing the critical 

factors for effective implementation of safety programs in construction projects. 

Safety Science, 106, 47–56. https://doi.org/10.1016/J.SSCI.2018.02.025 

Budiawan, W., Sriyanto, S., Purwanggono, B., & Tauhida, D. (2014, January). 

Pengembangan Aplikasi Investigasi Kecelakaan Kereta Api Berbasis Web. 

Chang, Y. H., Wey, W. M., & Tseng, H. Y. (2009). Using ANP priorities with goal 

programming for revitalization strategies in historic transport: A case study of the 

Alishan Forest Railway. Expert Systems with Applications, 36(4), 8682–8690. 

https://doi.org/10.1016/J.ESWA.2008.10.024 

Chemweno, P., Pintelon, L., Van Horenbeek, A., & Muchiri, P. (2015). Development of a 

risk assessment selection methodology for asset maintenance decision making: An 

analytic network process (ANP) approach. International Journal of Production 

Economics, 170, 663–676. https://doi.org/10.1016/J.IJPE.2015.03.017 

Chen, P. T. (2018). Medical big data applications: Intertwined effects and effective 

resource allocation strategies identified through IRA-NRM analysis. Technological 

Forecasting and Social Change, 130, 150–164. 

https://doi.org/10.1016/J.TECHFORE.2018.01.033 

Darmawan, A., Yudhanto, B. E., Sunaryo, & Oktaria, D. S. (2017). Peningkatan 

Keamanan Perjalanan Kereta Api dengan Penggunaan Sistem Axle Counter dan 

Media Transmisi Fiber Optic untuk Hubungan Blok di Persinyalan VPI (Studi Kasus 

Hubungan Blok Stasiun Surodadi–Pemalang). Jurnal Perkeretaapian Indonesia, 

1(1), 16–28. 

System Based Risk Analysis of Signalling Protection Failures in Indonesian Railways Using HFACS
and
Multi Criteria Prioritisation
Muhammad Fathuraman Pringgatama, Taqia Rahman, Suryo Hapsoro Tri Utomo
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



49 

 

 

Dou, Y., & Sarkis, J. (2013). A multiple stakeholder perspective on barriers to 

implementing China RoHS regulations. Resources, Conservation and Recycling, 81, 

92–104. https://doi.org/10.1016/J.RESCONREC.2013.10.004 

Ebrahimi, H., Sattari, F., Lefsrud, L., & Macciotta, R. (2021). Analysis of train derailments 

and collisions to identify leading causes of loss incidents in rail transport of dangerous 

goods in Canada. Journal of Loss Prevention in the Process Industries, 72, 104517. 

https://doi.org/10.1016/j.jlp.2021.104517 

Evans, A. W. (2011). Fatal train accidents on Europe’s railways: 1980–2009. Accident 

Analysis & Prevention, 43(1), 391–401. 

https://doi.org/https://doi.org/10.1016/j.aap.2010.09.009 

Falatoonitoosi, E., Ahmed, S., & Sorooshian, S. (2014). Expanded DEMATEL for 

Determining Cause and Effect Group in Bidirectional Relations. The Scientific World 

Journal, 2014, 1–7. https://doi.org/10.1155/2014/103846 

Hendra, F., Mohammad, R., Amrin, A., Maarop, N., & Zagloel, T. Y. (2024). Systematic 

Literature Review of Risk Assessment Techniques, Standard and Guidelines for 

Railway. International Journal of Technology, 15(4), 1148. 

https://doi.org/10.14716/ijtech.v15i4.6384 

Hsu, C.-C. (2012). Evaluation criteria for blog design and analysis of causal relationships 

using factor analysis and DEMATEL. Expert Systems with Applications, 39(1), 187–

193. 

Hu, Q., Tan, M., Lu, H., & Zhu, Y. (2018). A rough set-based measurement model study 

on high-speed railway safety operation. PLOS ONE, 13(6), e0197918. 

https://doi.org/10.1371/journal.pone.0197918 

Hulme, A., Stanton, N. A., Walker, G. H., Waterson, P., & Salmon, P. M. (2019). Accident 

analysis in practice: A review of Human Factors Analysis and Classification System 

(HFACS) applications in the peer reviewed academic literature. Proceedings of the 

Human Factors and Ergonomics Society Annual Meeting, 63(1), 1849–1853. 

https://doi.org/10.1177/1071181319631086 

System Based Risk Analysis of Signalling Protection Failures in Indonesian Railways Using HFACS
and
Multi Criteria Prioritisation
Muhammad Fathuraman Pringgatama, Taqia Rahman, Suryo Hapsoro Tri Utomo
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



50 

 

 

Iridiastadi, H. (2016). Railway operations and safety in Indonesia: a descriptive study. 

Computers in Railways XV: Railway Engineering Design and Operation, 1, 389–397. 

https://doi.org/10.2495/CR160351 

Iridiastadi, H. (2021). Fatigue in the Indonesian rail industry: A study examining passenger 

train drivers. Applied Ergonomics, 92, 103332. 

https://doi.org/10.1016/J.APERGO.2020.103332 

Iridiastadi, H., & Ikatrinasari, Z. F. (2012). Indonesian railway accidents – utilizing 

Human Factors Analysis and Classification System in determining potential 

contributing factors. WORK, 41(SUPPL.1), 4246–4249. 

https://doi.org/10.3233/WOR-2012-0126-4246 

Kementerian Perhubungan Republik Indonesia. (2021). Peraturan Menteri Perhubungan 

Nomor 67 Tahun 2021 tentang Organisasi dan Tata Kerja Kementerian 

Perhubungan. https://peraturan.bpk.go.id/Details/284724/permenhub-no-67-tahun-

2021 

Komite Nasional Keselamatan Transportasi. (2018). Laporan Investigasi Kecelakaan 

Perkeretaapian: Tumburan KRL 1156 dengan KRL 1154 di Stasiun Juanda Km 

4+300, Daop I Jakarta, 23 September 2015. 

Lami, I., Masala, E., & Pensa, S. (2011). ANALYTIC NETWORK PROCESS (ANP) AND 

VISUALIZATION OF SPATIAL DATA: THE USE OF DYNAMIC MAPS IN 

TERRITORIAL TRANSFORMATION PROCESSES. 

https://doi.org/10.13033/ISAHP.Y2011.067 

Lee, J. W., & Kim, S. H. (2001). An integrated approach for interdependent information 

system project selection. International Journal of Project Management, 19(2), 111–

118. https://doi.org/10.1016/S0263-7863(99)00053-8 

Li, K., & Wang, S. (2018). A network accident causation model for monitoring railway 

safety. Safety Science, 109, 398–402. https://doi.org/10.1016/j.ssci.2018.06.008 

Li, W.-C., Harris, D., & Yu, C.-S. (2008). Routes to failure: Analysis of 41 civil aviation 

accidents from the Republic of China using the human factors analysis and 

System Based Risk Analysis of Signalling Protection Failures in Indonesian Railways Using HFACS
and
Multi Criteria Prioritisation
Muhammad Fathuraman Pringgatama, Taqia Rahman, Suryo Hapsoro Tri Utomo
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



51 

 

 

classification system. Accident Analysis & Prevention, 40(2), 426–434. 

https://doi.org/10.1016/j.aap.2007.07.011 

Lu, M. T., Hsu, C. C., Liou, J. J. H., & Lo, H. W. (2018). A hybrid MCDM and 

sustainability-balanced scorecard model to establish sustainable performance 

evaluation for international airports. Journal of Air Transport Management, 71, 9–

19. https://doi.org/10.1016/J.JAIRTRAMAN.2018.05.008 

Meade, L. M., & Presley, A. (2002). R&D project selection using the analytic network 

process. IEEE Transactions on Engineering Management, 49(1), 59–66. 

Meng, X., Chen, G., Zhu, G., & Zhu, Y. (2019). Dynamic quantitative risk assessment of 

accidents induced by leakage on offshore platforms using DEMATEL-BN. 

International Journal of Naval Architecture and Ocean Engineering, 11(1), 22–32. 

https://doi.org/10.1016/J.IJNAOE.2017.12.001 

Mohammadfam, I., Khajevandi, A. A., Dehghani, H., Babamiri, M., & Farhadian, M. 

(2022). Analysis of Factors Affecting Human Reliability in the Mining Process 

Design Using Fuzzy Delphi and DEMATEL Methods. Sustainability 2022, Vol. 14, 

Page 8168, 14(13), 8168. https://doi.org/10.3390/SU14138168 

Muerza, V., Milenkovic, M., Larrodé, E., & Bojovic, N. (2024). Selection of an 

international distribution center location: A comparison between stand-alone ANP 

and DEMATEL-ANP applications. Research in Transportation Business & 

Management, 56, 101135. https://doi.org/10.1016/J.RTBM.2024.101135 

PT Kereta Api Indonesia (Persero). (2012). Peraturan Direksi Nomor 

KEP.U/HK.215/II/2/KA-2012 tentang Peraturan Dinas 16B Dinas Kereta Rel 

Listrik. 

PT Kereta Api Indonesia (Persero). (2015). Peraturan Direksi Nomor 

KEP.U/HK.215/II/3/KA-2015 tentang Peraturan Dinas 13A Jilid I Ketentuan Umum 

Persinyalan. 

PT Kereta Api Indonesia (Persero). (2019). Peraturan Direksi Nomor 

PER.U/KL.104/IX/1/KA-2019 tentang Peraturan Dinas 3 Mengenai Semboyan. 

System Based Risk Analysis of Signalling Protection Failures in Indonesian Railways Using HFACS
and
Multi Criteria Prioritisation
Muhammad Fathuraman Pringgatama, Taqia Rahman, Suryo Hapsoro Tri Utomo
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



52 

 

 

Purba, A., Tampil Purba, J., & Budiono, S. (2021). High-speed rail transit development in 

indonesia, lesson learned from developing countries. 11th Annual International 

Conference on Industrial Engineering and Operations Management. 

https://doi.org/10.46254/AN11.20210052 

Puspitasari, M. D., & Purwaka, F. H. (2017). Comparative Analysis of Means Detectors 

in Surabaya - Madiun Cross. Jurnal Perkeretaapian Indonesia (Indonesian Railway 

Journal), 1(2), 117–125. https://doi.org/10.37367/jpi.v1i2.38 

Reason, J. (2000). Human error: models and management. Western Journal of Medicine, 

172(6), 393. https://doi.org/10.1136/EWJM.172.6.393 

Republik Indonesia. (2018). Peraturan Menteri Perhubungan Nomor PM 44 Tahun 2018 

tentang Persyaratan Teknis Peralatan Persinyalan Perkeretaapian. 

Republik Indonesia. (2021). Peraturan Pemerintah Republik Indonesia Nomor 33 Tahun 

2021 tentang Penyelenggaraan Bidang Perkeretaapian (Issue 33). 

https://jdih.kemenkoinfra.go.id/cfind/source/files/pp/2021/salinan-pp-nomor-33-

tahun-2021.pdf 

Saaty, T. L. (1996). Decision making with dependence and feedback: The analytic network 

process (Vol. 4922, Issue 2). RWS publications Pittsburgh. 

Saaty, T. L. (2001). Decision making for leaders: the analytic hierarchy process for 

decisions in a complex world. RWS publications. 

Saaty, T. L. (2004). Fundamentals of the analytic network process — Dependence and 

feedback in decision-making with a single network. Journal of Systems Science and 

Systems Engineering 2004 13:2, 13(2), 129–157. https://doi.org/10.1007/S11518-

006-0158-Y 

Saaty, T. L., Vargas, L. G., & Dellmann, K. (2003). The allocation of intangible resources: 

the analytic hierarchy process and linear programming. Socio-Economic Planning 

Sciences, 37(3), 169–184. https://doi.org/10.1016/S0038-0121(02)00039-3 

Shappell, S., Detwiler, C., Holcomb, K., Hackworth, C., Boquet, A., & Wiegmann, D. A. 

(2007). Human error and commercial aviation accidents: An analysis using the 

System Based Risk Analysis of Signalling Protection Failures in Indonesian Railways Using HFACS
and
Multi Criteria Prioritisation
Muhammad Fathuraman Pringgatama, Taqia Rahman, Suryo Hapsoro Tri Utomo
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



53 

 

 

human factors analysis and classification system. Human Factors, 49(2), 227–242. 

https://doi.org/10.1518/001872007X312469 

Shappell, S., & Wiegmann, D. A. (2000). The Human Factors Analysis and Classification 

System: HFACS. https://rosap.ntl.bts.gov/view/dot/21482 

Shieh, J. I., Wu, H. H., & Huang, K. K. (2010). A DEMATEL method in identifying key 

success factors of hospital service quality. Knowledge-Based Systems, 23(3), 277–

282. https://doi.org/10.1016/J.KNOSYS.2010.01.013 

Shinohara, K., Naito, H., Matsui, Y., & Hikono, M. (2013). The effects of “finger pointing 

and calling” on cognitive control processes in the task-switching paradigm. 

International Journal of Industrial Ergonomics, 43(2), 129–136. 

https://doi.org/10.1016/j.ergon.2012.08.004 

Si, S.-L., You, X.-Y., Liu, H.-C., & Zhang, P. (2018). DEMATEL technique: a systematic 

review of the state-of-the-art literature on methodologies and applications. 

Mathematical Problems in Engineering, 2018(1), 3696457. 

Sutalaksana, I. Z., & Sadika, E. D. (2017). Mengkaji Kelengkapan Human Factors 

Analysis And Classification System (HFACS) dari Sisi Budaya berdasarkan Dimensi 

Budaya dari Trompenaars. Ergonomi Dan K3, 2(2). 

Syamsul Kamar. (2023). ANALISIS PERGERAKAN KERETA REL LISTRIK UNTUK 

DISAIN SISTEM KESELAMATAN KERETA API OTOMATIS = ANALYSIS OF 

ELECTRIC RAIL TRAIN MOVEMENTS FOR AUTOMATIC TRAIN 

PROTECTION SYSTEM DESIGN. Majalah Ilmiah Pengkajian Industri, 9(2), 85–

92. https://doi.org/10.29122/mipi.v9i2.88 

Wanurmarahayu, C., & Iridiastadi, H. (2013). Train Derailments in Indonesia - A Study 

Using Human Factors Analysis and Classification System. Proceeding of the 6th 

International Seminar on Industrial Engineering and Management, ER-29–ER-34. 

Wibawanto, B. S., Hapsari, J. P., Suprajitno, A., & Arifianto, T. (2022). Analisis Peralatan 

Persinyalan Kereta Api dengan Persinyalan Elektrik Silsafe4000 Di Stasiun 

Lempuyangan Yogyakarta. Jurnal Perkeretaapian Indonesia (Indonesian Railway 

Journal), 6(2), 42–48. https://doi.org/10.37367/jpi.v6i2.219 

System Based Risk Analysis of Signalling Protection Failures in Indonesian Railways Using HFACS
and
Multi Criteria Prioritisation
Muhammad Fathuraman Pringgatama, Taqia Rahman, Suryo Hapsoro Tri Utomo
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



54 

 

 

Yazdi, M., Khan, F., Abbassi, R., & Rusli, R. (2020). Improved DEMATEL methodology 

for effective safety management decision-making. Safety Science, 127, 104705. 

Yuantoko, T. D., Djunaidi, Z., & Wirawan, M. (2024). A socio-technical systems approach 

of the accident analysis in Indonesian multiple train accident cases: An application of 

AcciMap methodology. Journal of Emergency Management, 22(2), 155–167. 

https://doi.org/10.5055/jem.0830 

Zhan, Q., Zheng, W., & Zhao, B. (2017). A hybrid human and organizational analysis 

method for railway accidents based on HFACS-Railway Accidents (HFACS-RAs). 

Safety Science, 91, 232–250. https://doi.org/10.1016/J.SSCI.2016.08.017 

Zhou, J.-L., & Lei, Y. (2018). Paths between latent and active errors: Analysis of 407 

railway accidents/incidents’ causes in China. Safety Science, 110, 47–58. 

https://doi.org/10.1016/j.ssci.2017.12.027 

  

 

System Based Risk Analysis of Signalling Protection Failures in Indonesian Railways Using HFACS
and
Multi Criteria Prioritisation
Muhammad Fathuraman Pringgatama, Taqia Rahman, Suryo Hapsoro Tri Utomo
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/


