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ABSTRAK

INTEGRASI FUZZY BWM-WASPAS DAN MULTI SEGMENT GOAL
PROGRAMMING UNTUK EVALUASI SUPPLIER BATU KAPUR

Dafa Mahardika®!, Teguh Baroto?, Adhi Nugroho®
*Email: dmahardikaal @gmail.com

Aspek produktivitas merupakan hal yang cukup krusial dalam suatu perusahaan,
produktivitas yang efisien akan sangat berdampak pada pertumbuhan perusahaan.
UD. Kartika Sari memproduksi dolomite dengan bahan baku utama batu kapur dan
dipasok oleh beberapa supplier batu kapur. Perusahaan ini mengevaluasi supplier
hanya berdasarkan 2 pertimbangan yakni harga dan kualitas bahan baku saja,
dimana 2 indikator tersebut tidak lagi relevan karena dapat mengakibatkan
berkurangnya produktifitas perusahaan sehingga tak maksimal dalam pemenuhan
permintaan pelanggan yang berdampak pada pendapatan dan pelayanan
perusahaan. Penelitian ini bertujuan untuk mengidentifikasi kriteria dan sub kriteria
supplier yang digunakan untuk mengevaluasi supplier, menentukan bobot kriteria
dan sub kriteria menggunakan metode FBWM, mengevaluasi supplier bahan baku
dolomite menggunakan metode FWASPAS, menentukan supplier bahan baku
dolomite menggunakan metode MSGP. Metode penelitian ini ialah kuantitatif
dengan pengumpulan data utama menggunakan kuisioner. Data yang didapatkan
kemudian diolah dengan perhitungan Fuzzy BWM, selanjutnya Fuzzy WASPAS,
dan MSGP. Hasil penelitian menunjukkan bahwa pada perhutungan Fuzzy BWM,
kriteria Harga diberi bobot tertinggi senilai 0,1403, dan kualitas, pengiriman,
kapasitas produksi, aksebilitas, komplain dan pengalaman masing-masing
diberikan bobot yang sesuai. Hasil perhitungan Fuzzy WASPAS mendapatkan
supplier C memiliki nilai utilitas tertinggi yakni 0.5641. Hasil perhitungan MSGP
menemukan supplier B sebagai supplier terbaik dengan hasil integrasi fuzzy MSGP
menghasilkan nilai 1, sementara supplier A, C, dan D menghasilkan nilai 0.

Kata kunci: Integrasi Fuzzy BWM-WASPAS, Multi-Segment Goal Programming,
Evaluasi Supplier.
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ABSTRACT

INTEGRASI FUZZY BWM-WASPAS DAN MULTI SEGMENT GOAL
PROGRAMMING UNTUK EVALUASI SUPPLIER BATU KAPUR

Dafa Mahardika®!, Teguh Baroto?, Adhi Nugroho®
*Email: dmahardikaal @gmail.com

The aspect of productivity is a crucial factor in a company, as efficient productivity
greatly impacts the company's growth. UD. Kartika Sari produces dolomite with
limestone as the main raw material, supplied by several limestone suppliers. The
company currently evaluates its suppliers based only on two considerations: price
and raw material quality, where these two indicators are no longer relevant as they
may lead to decreased company productivity, resulting in suboptimal fulfillment of
customer demands, which affects company revenue and service. This study aims to
identify the criteria and sub-criteria used to evaluate suppliers, determine the
weights of criteria and sub-criteria using the FBWM method, evaluate dolomite
raw material suppliers using the FWASPAS method, and determine the best
dolomite raw material supplier using the MSGP method. This research uses a
quantitative method with the main data collected through questionnaires. The
obtained data is then processed using Fuzzy BWM calculations, followed by Fuzzy
WASPAS and MSGP. The results show that in the Fuzzy BWM calculation, the Price
criterion has the highest weight of 0.1403, followed by Quality, Delivery,
Production Capacity, Accessibility, Complaints, and Experience, each with
corresponding weights. The Fuzzy WASPAS calculation results show that Supplier
C has the highest utility value of 0.5641. The MSGP calculation results find
Supplier B as the best supplier, with the fuzzy MSGP integration result of 1, while
Suppliers A, C, and D have a score of 0.

Keywords: Fuzzy BWM-WASPAS Integration, Multi-Segment Goal Programming,

Supplier Evaluation.

xiii



DAFTAR ISI

HALAMAN JUDUL.....oiiiitiitiiieieieiesieseee ettt et i
LEMBAR PENGESAHAN SKRIPSL.......cooitiiiieeeeeee e 11
LEMBAR BIMBINGAN SKRIPSI DOSEN PEMBIMBING 1 ..........cccuuven...... 111
LEMBAR BIMBINGAN SKRIPSI DOSEN PEMBIMBING 2 .........cccccvvvvenneee. v
BERITA ACARA UJIAN SKRIPSI.....ccocetiiiriiriiniiniieieieieieeesese e vi
LEMBAR PERNYATAAN KEASLIAN SKRIPSI ......ccooviiiiiieeeeeee, vil
LEMBAR KETERANGAN PENGAMBILAN DATA PERUSAHAAN........... viii
FORM CEK PLAGIARISME LAPORAN TUGAS AKHIR..........c.ccververrnnnne. ix
KATA PENGANTAR .ottt sttt et s X
ABSTRAK ..ottt sttt xil
ABSTRACT ...ttt st et ettt et e s s xiil
DAFTAR ISttt sttt st asaen s e asbas e eaeshesaninseeeneads Xiv
DAFTAR TABEL ..ottt sttt ne e st e XV
DAFTAR GAMBAR ...ttt sttt XViil
DAFTAR LAMPIRAN ....coiiiititt ittt ettt Xix
DAFTAR PUSTAKA ..o ittt et sttt e eee e XX
BAB I. PENDAHULUAN .....ooutttiitiitenttsesieet sttt et ese et et ee e aeseesbasnens 1
1.1. Latar Belakang Penelitian.............cccooiiieiiieniiiiiiesireesseesssessseesvaesseasnseenseesnsenns 1
1.2. Perumusan Masalah ............ccoiiiiiiiiniiiiiieiee e 2
1.3, Tujuan Penelitian ....c..cc.oiiiuieiienitiiie ettt s cbessbeasia e e annee e 2
1.4. Manfaat Penelitian ...........oooiveeiiiiiiniei ittt 3
BAB II. LANDASAN TEORI ..ottt ettt s 4
2.1. Supply Chain Management................c...ccoeeeeieeeecueencseieeneeeeieesieeseeenseessesns 4
2.2. Kriteria Evaluasi SUPPLier............cccoecieiiiiiiiiiitiiiieeiecteesie e eita e ans 4
2.3. Model Multi Criteria-Decision Making............c.cccuuvreceeenoeeeceeniaareesieaienns 8
2.3.1 Trianggular Fuzzy NUMDET .........ccccccueeceieiiesiiiaiieeie et eeiee e st ens 8
2.3.2 Fuzzy Best Worst Method (BWM) .........cccociiieeiieeiienienieeee st 9
2.3.3 Fuzzy Weighted Aggregated Sum-product Assesment (FWASPAS).... 16
2.3.4 Multi Segment Goal Programming ...............ccccccueevueeereeneeecueeneesveennns 19

2.4 LIterature REVIEW.........ccccueiivuiiiiiiiiiiieeseeeeee ettt ettt 21
BAB III METODE PENELITIAN.....ccuttiiiiee ettt e 25
3.1. Metode Penelitian ........cc.eevueriiriiiiieiieniieieniesceceeseee e 25
3.2. Waktu dan Tempat penelitian............ceecueeveieriieniieniienieeie e 25
3.3. Diagram Alir Metodologi Penelitian ............ccccoovveviienieniieniieeieeiieeeenee. 25

Xiv



3.4. Deskripsi Diagram Alir Penelitian..........ccccceveiienieniiiinieniiciieeieeceee e, 26

3.4.1 Tahap Identifikasi Masalah...........c.ccoocieriiiiiiiniiiieeee e, 26
3.4.2 Tahap Pengumpulan Data ............ccccoveviiiniiiiiiniiiieceeeee e 28
3.4.3 Tahap Pengolahan Data ............ccceeviieiiiniieniieiieeiece e 31
3.4.4 Tahap Analisa dan Pembahasan............cccccoevieriiienieniiienienieeeeceeee, 33
3.4.5 Tahap Kesimpulan dan Saran ............cccceeeeeeviieniiieiienciienieeieeeeeeeeeen 34
BAB IV PENGUMPULAN DAN PENGOLAHAN DATA .....coooeiiieeeeiieeees 35
4.1. Deskripsi Umum Perusahaan .............cccoooveiieniinniiiee e 35
4.2. Proses Pengadaan Bahan BaKu...........c.coocoiiiiiiiiiiiininiccieeiecce 36
4.3. Pengumpulan Data...........cccoeeiieiiieiiiiiieie et 36
4.3.1. Tdentifikasi KITteria ..oee..eeruereereeiereiiiiiiie sttt s 37
4.3.2.Hasil Penyebaran Kuisioner Fuzzy BWM ..........cccccccivveeviiaiiiniienenenin. 38
4.3.3.Hasil Penyebaran Kuisioner Fuzzzy WASPAS..........ccooeiiiiiiiiiiiiine, 41

4.4, Pengolahan Data ...........ccooiiioiiieiiioiis it 43
4.4.1.Fuzzy Best Worst Method (BWM) ..........cccccivviiviiiiiieniesieiiee e 43
4.4.2 . Fuzzy Weight Aggregated Sum-Product Assessment (WASPAS)........ 62
4.4.3.Multi Segment Goal Programming (MSGP) .....ccccoeevvviiiiiiiiiininnnn. 67
BAB V ANALISA PEMBAHASAN...coooitiiiitee ettt st s 72
5.1. Identifikasi Kriteria dan Sub-kriteria Evaluasi Supplier ..............cccc........... 72
5.2. Analisa Bobot Kriteria dengan Metode Fuzzy BWM........coceeviiieniinennne. 73
5.3. Analisis Bobot Sub-kriteria dengan Metode Fuzzy BWM .......................... 74
5.4. Analisis Rasio KONSISTENSI .....cc.eeuiriiriiiiiiriiniciieceesitesie st 75
5.5. Analisis Performansi Alternatif Supplier dengan Fuzzy WASPAS ............ 76
5.6. Analisis Nilai Kepentingan Relatif dengan Metode MSGP ....................... 77
BAB VI KESIMPULAN DAN SARAN ..o oottt siaee e 79
0.1, KeSTMPUIAN ..ottt 79
0.2, SaTam . g T T T errssassssasiaanttsasaasss T e I eeereens 80
LAMPIRAN ...ttt ettt ettt ettt e e be b b 81

XV



Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 3.
Tabel 3.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Kriteria dan SUb-KITteIia .........coeevieriirieeieiienieeecteee e 6
2 Variabel LInguistiK ........cccoeviiiiiiiiiiiieieeie et 9
3 Variabel Linguistik Metode BWM..........ccccoviiiiiiniieiieiecee e 10
4 Variabel Linguistik Konsistensi Rasio. ........cccccoceevervieniininiicnienennn. 16
5 Variabel Linguistik Metode WASPAS.........cccoooiiiiiieieeeeeee e 17
6 Literatur REVIEW ..c.eevuiiiieiieiiiieieeee e st 21
I RESPONACIL 1.ttt ettt s s et e et eae e eee 28
2 Evaluasi Kriteria dan Sub-Kriteria. ..........ccooveeienienenineiiieeieneeienne 29
L DAftar SUPPLIET .......cocueeeeieeiieiieeeeeee ettt b 37
2 Rekam Jejak SUPPLIer ...........ooceeeeieiiieiiieiieeeeete e e 37
3 Identifikasi KITteria ........coeeveiiiiniinienienieecsiesiee et 37
4 Aturan Transformasi Variabel Linguistik Pengambilan Keputusan ..... 38

5 Perbandingan berpasangan kriteria Harga terbaik.........c...c..cooceeiiinnne 39
6 Perbandingan berpasangan kriteria Harga terburuk .............co......ii 39
7 Perbandingan berpasangan sub-kriteria Harga terbaik......................... 39
8 Perbandingan berpasangan sub-kriteria harga terburuk ....................... 39
9 Perbandingan berpasangan sub-kriteria kualitas terbaik ...................... 39
10 Perbandingan berpasangan sub-kriteria kualitas terburuk ................. 39
11 Perbandingan berpasangan sub-kriteria Delivery terbaik................... 40
12 Perbandingan berpasangan sub-kriteria deloivery terburuk............... 40
13 Perbandingan berpasangan sub-kriteria Kapasitas Produksi terbaik.. 40

14 Perbandingan berpasangan sub-kriteria Kapasitas Produksi terburuk 40

15 Perbandingan berpasangan sub-kriteria Aksesibilitas terbaik............ 40
16 Perbandingan berpasangan sub-kriteria aksesibilitas terburuk .......... 40
17 Perbandingan berpasangan sub-kriteria complaint terbaik ................ 40
18 Perbandingan berpasangan sub-kriteria complaint terburuk. ............. 40
19 Perbandingan berpasangan sub-kriteria pengalaman terbaik ............. 41
20 Perbandingan berpasangan sub-kriteria pengalaman terburuk........... 41
21 Skala Linguistik Untuk Pemilihan Alternatif............ccccooevininnennn. 41
22 Skor masing-masing supplier untuk sub-kriteria Harga..................... 41
23 Skor masing-masing supplier untuk sub-kriteria Kualitas.................. 42

XVi



Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 5.
Tabel 5.

24 Skor masing-masing supplier untuk sub-kriteria Pengiriman............ 42

25 Skor masing-masing supplier untuk sub-kriteria kapasitas produksi. 42

26 Skor masing-masing supplier untuk sub-kriteria aksesibilitas........... 42
27 Skor masing-masing supplier untuk sub-kriteria komplain ............... 42
28 Skor masing-masing supplier untuk sub-kriteria pengalaman........... 43
29 Perbandingan berpasangan kriteria terbaik ...........ccccovceeviiiiniinennn. 44
30 Perbandingan berpasangan sub-kriteria harga terbaik........................ 44
31 Perbandingan berpasangan sub-kriteria Kualitas terbaik ................... 44
32 Perbandingan berpasangan sub-kriteria pengiriman terbaik .............. 44
33 Perbandingan berpasangan sub-kriteria kapasitas produksi terbaik... 44

34 Perbandingan berpasangan sub-kriteria aksesibiltas terbaik.............. 44
35 Perbandingan berpasangan sub-kriteria komlpain terbaik ................. 44
36 Perbandingan berpasangan sub-kriteria pengalaman terbaik............. 44
37 Perbandingan berpasangan kriteria terburuki...........ccoccooiiiienienienenne. 45
38 Perbandingan berpasangan sub-kriteria harga terburuk..................... 45
39 Perbandingan berpasangan sub-kriteria kualitas terburuk ................. 45
40 Perbandingan berpasangan sub-kriteria pengiriman terburuk............ 45
41 Perbandingan berpasangan sub-kriteria kapasitas produksi terburuk 46

42 Perbandingan berpasangan sub-kriteria aksesibilitas terburuk .......... 46
43 Perbandingan berpasangan sub-kriteria komplain terburuk............... 46
44 Perbandingan berpasangan sub-kriteria pengalaman terburuk........... 46
45 BObOt FINAl.....coeiiiiiiiiiiiieiiiee sttt 63
46 Matrix Keputusan Fuzzy Grup Awal .......cccoeeeviiiiiienieniiieiie e 64
47 Klasifikasi Nilai Maksimum, Minimun, & Keterangan Sub-Kriteria 64
48 Matrix Keputusan Fuzzy Yang Telah Dinormalisasi.........c...coceenueenee. 65
49 Hasil Perhitungan Nilai Optimalitas WSM..........ccocceviiviiniiniienennn. 67
50 Hasil Perhitungan Nilai Optimalitas WPM .........ccccciiiiiiniininninne 69
51 Node Perhitungan Qi dan Pi.........ccccoocviiiiiniiiiiiiiiieieieeeee e 70
52 DAta SUPPIET ..ot 72
1 Peringkat bobot global sub-kriteria..........cccoeeveerieriiienieniieiieeieeee 77
2 Rekapitulasi rasio konsistensi sub-Kriteria..........cccceeveeveeverieneenennens 78

XVii



DAFTAR GAMBAR

Gambar 3. 1 Diagram Alir Penelitian...........ccccoooieiieiiienieniieieceeeece e 26
Gambar 4. 1 Proses pengadaan bahan baku.............cccceevieiiiiiniiniieniiiceiee 36
Gambar 5. 1 Rekapitulasi bobot KITteria .........ccccuierieriieriieniieiieeieeieeeeeeiee e 76
Gambar 5. 2 Nilai utilitas alternatif supplier ............ccoovveeviiiiiniieniiiniieieeiene 79

XViii



DAFTAR LAMPIRAN

Lampiran 1. Hasil Pengolahan Data

Lampiran 2. Hasil Kuisioner...........

XiX



DAFTAR PUSTAKA

Abdollahi, M., Arvan, M., & Razmi, J. (2015). An integrated approach for supplier
portfolio selection: Lean or agile? Expert Systems with Applications, 42(1), 679—
690. https://doi.org/10.1016/j.eswa.2014.08.019

Adi Djoko Guritno, 1., & Harsasi, M. (n.d.). Pengantar Manajemen Rantai Pasokan
(Supply Chain Management).

Ajripour, 1., & Hanne, T. (2023). Using the Fuzzy Best Worst Method for Evaluating
Strategic Planning Models. Processes, 11(4). https://doi.org/10.3390/pr11041284

Ali, M. A., Shil, N. C., Nine, M. S. Q. Z., Khan, M. A. K., & Hoque, M. H. (2010).
Vendor selection using fuzzy integration. International Journal of Management
Science and Engineering Management, 5(5), 376-382.
https://doi.org/10.1080/17509653.2010.10671128

Alvand, A., Mirhosseini, S. M., Ehsanifar, M., Zeighami, E., & Mohammadi, A. (2023a).
Identification and assessment of risk in construction projects using the integrated
FMEA-SWARA-WASPAS model under fuzzy environment: a case study of a
construction project in Iran. International Journal of Construction Management,
23(3), 392-404. https://doi.org/10.1080/15623599.2021.1877875

Alvand, A., Mirhosseini, S. M., Ehsanifar, M., Zeighami, E., & Mohammadi, A
(2023b). Identification and assessment of risk in construction projects using the
integrated FMEA-SWARA-WASPAS model under fuzzy environment: a case
study of a construction project in Iran. International Journal of Construction
Management, 23(3), 392—404. https://doi.org/10.1080/15623599.2021.1877875

Chan, F. T. S., Kumar, N., Tiwari, M. K., Lau, H. C. W., & Choy, K. L. (2008). Global
supplier selection: A fuzzy-AHP approach. International Journal of Production
Research, 46(14), 3825-3857. https://doi.org/10.1080/00207540600787200

Choy, K. L., & Lee, W. B. (2002). A generic tool for the selection and management of
supplier relationships in an outsourced manufacturing environment: the application
of case based reasoning. Logistics Information Management, 15(4), 235-253.
https://doi.org/10.1108/09576050210436093

Ervil, R., & Rahman, F. (2019). ANALISIS PEMILIHAN SUPPLIER DENGAN
MENGGUNAKAN METODE ANALYTICAL HIERARCHY PROCESS ( Studi
Kasus PT.Gunung Naga Mas ). In Jurnal Sains dan Teknologi (Vol. 19, Issue 2).

Fu, Y. K., Wu, C. J., & Liao, C. N. (2021a). Selection of in-flight duty-free product
supphers using a combination fuzzy AHP, Fuzzy ARAS, and MSGP methods.
Mathematical Problems in Engineering, 2021.

https://doi.org/10.1155/2021/8545379

Fu, Y. K., Wu, C. J,, & Liao, C. N. (2021b). Selection of in-flight duty-free product
supphers using a combination fuzzy AHP, Fuzzy ARAS, and MSGP methods.

Mathematical Problems in Engineering, 2021.
https://doi.org/10.1155/2021/8545379

XX



Guo, S., & Zhao, H. (2017). Fuzzy best-worst multi-criteria decision-making method
and its  applications. = Knowledge-Based  Systems, 121,  23-31.
https://doi.org/10.1016/j.knosys.2017.01.010

Gupta, S., Soni, U., & Kumar, G. (2019). Green supplier selection using multi-criterion
decision making under fuzzy environment: A case study in automotive industry.
Computers and Industrial Engineering, 136, 663—-680.
https://doi.org/10.1016/j.cie.2019.07.038

Jurnal, H., Damar, H., & Putra, I. F. S. (2022). JURNAL RISET MANAJEMEN DAN
AKUNTANSI ANALISIS KRITERIA PEMILIHAN PEMASOK DALAM E-
PROCUREMENT PADA UMKM DENGAN METODE BWM-SMART. 2(2).

Kannan, D., Govindan, K., & Rajendran, S. (2015). Fuzzy axiomatic design approach
based green supplier selection: A case study from Singapore. Journal of Cleaner
Production, 96, 194-208. https://doi.org/10.1016/j.jclepro.2013.12.076

Liao, C. N. (2009). Formulating the multi-segment goal programming. Computers and
Industrial Engineering, 56(1), 138—141. https://doi.org/10.1016/j.cie.2008.04.007

Liao, C. N. (2013). A Fuzzy Approach to Business Travel Airline Selection Using An
Integrated Ahp-Topsis-Msgp Methodology. International Journal of Information
Technology and Decision Making, 12(1), 119-137.
https://doi.org/10.1142/S0219622013500065

Masoomi, B., Sahebi, I. G., Fathi, M., Yildirim, F., & Ghorbani, S. (2022). Strategic
supplier selection for renewable energy supply chain under green capabilities
(fuzzy BWM-WASPAS-COPRAS approach). Energy Strategy Reviews, 40.
https://doi.org/10.1016/j.esr.2022.100815

Mei, M., & Chen, Z. (2021). Evaluation and selection of sustainable hydrogen
production technology with hybrid uncertain sustainability indicators based on
rough-fuzzy BWM-DEA. Renewable Energy, 165, 716-730.
https://doi.org/10.1016/j.renene.2020.11.051

Pamucar, D., Ebadi Torkayesh, A., Deveci, M., & Simic, V. (2022). Recovery center
selection for end-of-life automotive lithium-ion batteries using an integrated fuzzy
WASPAS approach. Expert Systems with Applications, 206, 117827.
https://doi.org/10.1016/J. ESWA.2022.117827

Qu, G., Zhang, Z., Qu, W., & Xu, Z. (2020). Green supplier selection based on green
practices evaluated using fuzzy approaches of TOPSIS and ELECTRE with a case
study in a Chinese internet company. International Journal of Environmental
Research and Public Health, 17(9). https://doi.org/10.3390/ijerph17093268

Rajesh, R., & Ravi, V. (2015). Supplier selection in resilient supply chains: A grey
relational analysis approach. Journal of Cleaner Production, 86, 343-359.
https://doi.org/10.1016/j.jclepro.2014.08.054

Rezaei, J. (2015). Best-worst multi-criteria decision-making method. Omega (United
Kingdom), 53, 49-57. https://doi.org/10.1016/j.omega.2014.11.009

XXi



Ristono A et al. (2019). Metode Baru Untuk Pemilihan dan Pembobotan Kriteria Dalam
pemilihan Pemasok (Ristono Agus et al., Ed.).

Rouyendegh (Babek Erdebilli), B. D., & Saputro, T. E. (2014). Supplier Selection Using
Integrated Fuzzy TOPSIS and MCGP: A Case Study. Procedia - Social and
Behavioral Sciences, 116, 3957-3970.
https://doi.org/10.1016/j.sbspro.2014.01.874

Sucahyowati, H., Ketatalaksanaan, S., Niaga, P., Kepelabuhanan, D., Maritim, A., &
Cilacap, N. (2011). MANAJEMEN RANTAI PASOKAN (SUPPLY CHAIN
MANAGEMENT). In GEMA MARITIM (Vol. 13, Issue 1).

Syamil, A., Nusantara, B., Waty, E., & Hartati, V. (n.d.). Buku Ajar Manajemen Rantai
Pasok. https://www.researchgate.net/publication/373980212

Tian, Z. peng, Wang, J. qiang, & Zhang, H. yu. (2018). An integrated approach for
failure mode and effects analysis based on fuzzy best-worst, relative entropy, and
VIKOR  methods. Applied Soft Computing Journal, 72, 636—646.
https://doi.org/10.1016/j.as0c.2018.03.037

Tosun, Om., & Akyiiz, G. (2015). A Fuzzy TODIM Approach for the Supplier Selection
Problem. International Journal of Computational Intelligence Systems, 8(2), 317—
329. https://doi.org/10.1080/18756891.2015.1001954

Triantaphyllou, E. (2000). Multi-criteria Decision Making Methods: A Comparative
Study (Vol. 44). Springer US. https://doi.org/10.1007/978-1-4757-3157-6

Turskis. (2015). waspas.
watson 2015. (n.d.).
Zadeh, L. A. (1965). Fuzzy S et s *. In INFOR~ATIO~ AND CONTROL (Vol. 8).

Zouggari, A., & Benyoucef, L. (2012). Simulation based fuzzy TOPSIS approach for
group multi-criteria supplier selection problem. FEngineering Applications of
Artificial Intelligence, 25(3), 507-519.
https://doi.org/10.1016/j.engappai.2011.10.012

XXii



