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Abstract

Indonesia has adopted e-Procurement through an electronic procurement system (SPSE)
implemented by the Electronic Procurement Service to improve transparency and efficiency in
procuring goods and services (LPSE). Although the data/information presented in the LPSE is easily
accessible, using the data in the LPSE for supervisory or audit functions is still not optimal. However,
procurement of goods and services is the area with the highest corruption cases in Indonesia. The
large amount of data in LPSE makes the audit process difficult because there is too much data to
consider, especially if the audit process is still manual. As a result, auditors must use information
technology to aid audit activities, also known as Computer Assisted Audit Techniques (TABK). In the
field of public procurementauditing, the methodology for extracting large amounts of information is
also unknown. Robotic Process Automation (RPA), which is thought to have great potential to
facilitate audit work, is one of the information technologies that can help extract large amounts of
data. The author attempts to investigate the implementation of RPA in the audit of the public sector's
procurement of goods and services by using qualitative research methods that were analyzed
descriptively in this study. The study's findings show that process automation can be done well and
produce data that can be used in audits.
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Abstrak

Dalam rangka meningkatkan transparansidan efisiensi pengadaan barang dan jasa, Indonesia telah
mengadopsi E-Procurement melalui Sistem Pengadaan Secara Elektronik (SPSE) yang dilaksanakan
oleh Layanan Pengadaan Secara Elektronik (LPSE). Data/informasi yang tersaji dalam LPSE mudah
diakses, sayangnya penggunaan data di LPSE untuk fungsi pengawasan atau audit masih belum
optimal padahal pengadaan barang dan jasa merupakan bidang dengan kasus korupsi tertinggi di
Indonesia. Data yang sangat banyak di LPSE menyulitkan proses audit karena terlalu banyak data
yang harus diperhatikan terutama jika proses audit masih manual. Untuk itu auditor perlu
menggunakan teknologi informasi untuk membantu kegiatan audit atau yang dikenal dengan Teknik
Audit Berbantuan Komputer (TABK). Metodologi untuk mengekstraksi informasi berjumlah besar
jugabelum dikenal dengan baik dalam bidang audit pengadaan publik. Salah satu teknologi informasi
yang dapat membantu proses ekstraksi data dengan jumlah yang besar adalah Robotic Process
Automation (RPA) yang dipercaya memiliki potensi besar untuk memudahkan pekerjaan audit
Dalam penelitian ini penulis mencoba mengeksplorasi bagaimana penerapan RPA dalam audit
pengadaan barang dan jasa pada sector public dengan menggunakan metode penelitian kualitatif
yang dianalisa secara deskriptif. Hasil penelitian menunjukkan bahwa otomasi proses bisa dilakukan
dengan baik dan menghasilkan data yang dapat digunakan dalam audit.

Kata kunci: Audit, DEA, e-procurement, GAS, TABK
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INTRODUCTION

Public procurement is one sector that needs attention in good governance because it is directly
related to the expenditure of public funds. Public procurement isa core instrument for achieving efficient
management of public resources. The procurement process starts from planning, procurement
preparation, procurement/tender (through self-management or supplier selection), contract execution,
and handover of goods/services. The activities included in the above process include identifying needs,
conducting market analysis, qualifying providers, conducting tenders, evaluating providers, determining
winners, and executing cont, racks,and handovers.

E-procurement modifies the acquisition of products and services so that all operations, from
identification to payment, are conducted electronically. In numerous nations, e-procurement has been
implemented to promote government transparency and efficiency and eliminate corruption. The
government of Indonesia is one of the nations that employ e-procurement to acquire products and
services. According to the findings of Rotchanakitumnuai's research, having a transparent electronic
procurementprocess encourages good governance practices, raises cost-effectivenessand accountability,
and decreases the likelihood of supplier collusion. (Rotchanakitumnuai, 2013). Despite the findings of a
study that investigated the efficacy of e-procurement, there is still a significant amount of corruption
involved in purchasinggoods and services in Indonesia. This is the case despite the findingsof the study.
The Corruption Eradication Commission (KPK) had dealt with 775 cases of bribery and 266 cases of the
acquisition of goods and services by the time 2021 rolled around. Despite the widespread adoption of
electronicauctions,there havebeen multipleinstances of bribery involving purchasinggoods or services.
(Corruption Eradication Commission, 202 1). This demonstrates thatthe use of electronicauctions has not
prevented corruption. According to Ishii's research, the effect of implementing e-procurement is
diminished when bidders are likely to reside in the same community, which permits communication
between bidders; hence,bidder collusionremains possible (Ishii, 2022).

The Electronic Procurement System, abbreviated asSPSE, is adecentralized e-procurement system
in Indonesia that LKPP designed. Thissystem isused to implement e-procurement in Indonesia (Policy of
the GovernmentProcurement Agency) through Layanan Pengadaan Secara Elektronik (LPSE). According
to the Indonesian national procurement portal, there are 683 LPSEs in Indonesia, induding 71 LPSEs of
State Ministries/Institutions, 525 LPSEs of Provincial/City/Regional Governments, and 87 LPSEs of
Higher Education/Hospitals/Other Agencies. In addition, Government Goods/Services Procurement
Policy Institute (LKPP) smart report data indicates that there are currently 620 LPSE system providers
and 15 LPSEservice providers.

Electronic auction (e-auction)is a type of electronic procurementthat has experienced tremendous
growth since itsinceptionin 2008, with many packages and a relatively high package maximum value each
year. Accordingto data fromthe LKPP's General Procurement Plan Information System (SIRUP), 109,914
e-auction packages with a maximum weight of over 423 trillion wereregisteredin 2022 alone.

One ofthe benefits of LPSEis thatopen datacanbe accessed by anyone other thanbidders, tender
committees, and government auditors. Because each party can monitorirregularbehaviorthat indicates
fraud in the procurement of government goods and services, open access is expected to increase
transparency. However, the use of LPSE data for supervision or auditing is inefficient. Many tenders and
bidders complicate theaudit process dueto limited auditresourcesand too much datato pay attention to.

The processfor retrieving vast quantities of data in auditing public procurement isnot well-known.
The public and government auditors have not generally adopted technology that can facilitate recovering
data from LPSE.Itis considered thatRobotic Process Automation (RPA) hasthe potential to enable audit
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work. However, mostresearchis still atthe conceptual level and has not offered evidence on the notion of
RPA deployment for limited-scope audits.

This research will investigate how the implementation of RPA in the audit of the procurement of
goods and services in the public sector extracts information from the LPSE. The data is then converted,
analyzed, and presented as electronic data that can serve as potential audit objectives and sufficient and
competent audit evidence in implementation audits. This paper describes the formulation of the issue as
follows: 1.Whatinformation may be accessed from the LPSE website using RPA?; 2. How can RPA facilitate
retrieving datafrom the LPSE web?; 3. How can data from the LPSE online be transformed into information
that can beutilized inaudits?; and 4. How can RPA detect symptoms of noncompliance with the purchase
of goods and servicesthrough the tender process?

Based on the problems identified above, the objectives of this study are: 1. Determine what data
may be accessed using RPA from the LPSE online; 2. Determine how data retrieval from the LPSE web is
performed using RPA; 3. Determine how to transform data from the LPSE site into relevant information
that can be used for audits; and 4. Determine how RPA can identify signals of noncompliance with the
procurementprocessfor goodsandservices.

RESEARCHMETHOD

The study methodologyemployedis descriptive analysis. Descriptive research aims to describe or
provide anoverview of the object of investigation usingas-collected data or samples without interpreting
or drawingbroad conclusions (Sugiyono, 2015).

In this study, the author will present the method of discovering possible fraud in the Regional
Government of West Java Province's procurementof goods and services using RPA by analyzing data on
purchasing commodities at LPSE. This research focuses on the RPA auditing the public sector e-
procurementof goods and services atthe WestJava LPSE.

This study was conducted via acensus since the data collected represented the total population and
not arepresentative group. In thisstudy, the population consisted of all West Java Provincial Government
offices thatpurchased products and services viaE-Procurementvia LPSE between 2017 and 2021.

RESULTS AND DISCUSSION

Result

Robotic Process Automation (RPA)

In the worldwide banking and accounting industries, Robotic Process Automation (RPA) is an
emerging technology. Implementing RPA primarily increases productivity and insourcing. RPA does not
entail that every task is given to a computer. People should participate in RPA as a hybrid workforce
comprised of human and computer workers (Leivonen, 2019). RPA is a promising new development
beginning to affectbusiness (Lhuer, 2016) substantially.

Accounting initially transitioned from paper to computer-assisted work and then swiftly to
electronic systems due to the advancement of hardware and software. The development of computer
networks and software facilitated the transport of machine-readable data across computer systems,
markingthebeginning of automation. Utilizing software and automation boosts productivity by enabling
the efficient management of enormoustransaction volumes. (Vilminko-Heikkinen & Pekkola, 2017)
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The process automation revolution is the next industrial revolution. The origins of RPA can be
traced back to web page scraping and workflow automation systems from the 1990s, whereas the phrase
RPA, dates back to the early 2000s. (Ostdick, 2016). RPA robots are not physical. They are described as
"virtual people that are infinitely scalable and can be programmed to conduct operational operations at
machinespeed." RPAis ideal for jobs involvingdata inputfrom one system, datatransformation based on
structured rules,and data transfer to another computer system. For instance, data gathered from emails
or websites may be transformed into an Excel file and sent to the ERP system. RPA enables process
automation withoutmodifying currentinformation systems becauserobots utilize the same programsin
the exactlocationsand the same manner ashumans.

According to a recent examination of emerging technologies by McKinsey & Company (Ostdick,
2016), automation technologies suchas RPA may have an economic impactof approximately $6.8 trillion
by 2025. Itis predicted to have the second-largestfinancial implications among developing technologies,
behind the introduction of mobile internet for smartphones and tablets. Therefore, itis apparent that RPA
is expanding rapidlyand becomingone of the most critical technology platforms and businessstandards.

RPA in Audit

The Indonesian Government Association of Internal Auditors (AAIPI) defines anauditas a process
of problem identification, analysis, and evaluation of evidence conducted objectively, professionally, and
independently to evaluate the truth, accuracy, credibility, effectiveness, efficiency, and dependability of
information on the implementation of government agency responsibilities and functions. An audit is a
process of gathering and assessing evidence regarding quantifiable information, performed by an
impartial and qualified individual to determine and report the information's conformance with
predetermined standards (Arens etal, 2019). According to Hayes etal. (2015), auditing is a systematic
way of acquiringand analyzingevidence that is conducted independently, objectively, and professionally
toassess thedependability of the audit's underlyingfacts.

Based on the preceding definitions, it can be inferred thatan auditor's responsibility is to collectand
assess evidence to determine the applicability and reliability of the information concerning predetermined
criteria.Itis commontorefer toauditevidence as data or information. Information or audit evidence can
be obtained from the LPSE web to audit public procurement tenders in Indonesia. However, the large
amount of data available on the LPSE makes manual analysis impossible, especially with limited audit time
and personnel; asa result,auditors need to consider using computer-assisted audittechniques.

The computer-assisted audit technique (TABK) applies computers to audit tasks (Praktiyasa &
Widhiyani, 2016). Romneystated that TABKis usinga computer to perform anauditfunction, which can
facilitateauditing (Romney,2015). TABK canbe utilized if there isa time constraint on the audit, allowing
it to be bypassed, provided the auditor has the competence and ability to process data electronically
(Muhayoca & Ariani, 2017). TABK can improve the effectiveness and efficiency of audits, enabling auditors
to do 100 percent population testing (Singleton, 2011). The benefits of using TABK in auditsindude
detecting atypical samples to detect fraud, collecting, analyzing, and reporting company data, and
managingalargeamountof datainashortperiod (Sebiat,2021).

TABK is frequently related to data mining extraction, and analysis (Singleton, 2011). Data
Extraction and Analysis (DEA) is one of the TABK procedures used to retrieve or extract data or
information from an audit object for further analysis by the auditor (Darono, 2010). Typically, this
technique isimplemented using software explicitly designed for auditing, although over time, it can also
be applied usingsoftware notintended for auditing operations. RPAis a technology thatcanbe utilized to
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execute DEA procedures. This study will describe how to apply RPA in using DEA techniques as part of
computer-based audit techniques, particularly for auditing the Regional Government of West Java
Province'spurchase of goods and services.

TABK s adaptableenoughtobe utilized in either control or substantive testing, Generalized Audit
Software (GAS) is one of the tools thatmaybe used to carry outsubstantive testing, particularly when the
DEA methodologyis being applied. Another tool that can be used is the DEA. Because the testing procedure
frequently reprocesses the application's output to ascertain whether the result fulfills presettestcriteria,
GASisanexampleof anindirecttesting approach. (Darono,2010).Excel, Audit Command Language (ACL),
MySQL, and Microsoft Access are some of the most common GAStools (Rufandi, 2020).

Previous studies (Darono, 2010; Febrian, 2018) have examined the applicability of Microsoft Excel
for DEA/GAS. Microsoft Excel is an excellent tool for DEA/GAS. This study will investigate using RPA in
DEA/GASand Microsoft Excel to process data acquired from RPA. The method used in thisresearch isthe
case study method (Kuswarno, 2009). As expressed by Deddy Mulyana, the case study in question is a
comprehensive description and explanation of various aspects of an individual, a group, an organization
(community), a program, or a social situation.

Extractable data from the LPSE web

In 2014, 683 LPSEsand hundreds of thousands of auctions wereheld in Indonesia,accordingto the
introduction. Since all LPSE websites utilize the same system, choosing a website that provides an
overview of the retrievable data is possible. This study selected one of the LPSE websites maintained by
the province administration of West Java. This LPSE has conducted tens of thousands of procurements
with hundredsof thousands of participants. Accessto the West Java Provincial Government L PSE website
isavailable athttps://Ipsejabarprov.go.d.

The intent of the data analysis determines the data selection for processing. In general, the
information that will be retrieved from these LPSE data will include the number of tenders conducted each
year, the number of unsuccessful and successful tenders, monetary value, tender participants, the number
oftenders inwhich the company participated,and the number of winningbids. Information on the number
of unsuccessful and successful tenders is crucial so that internal auditors may identify vital areas in the
procurement of goods and services, examine the difficulties, and make recommendations for improving
the tender implementation process from planningto execution. The quantity of unsuccessful bids indicates
alackofinternal control and structure in the institution's procurement of products and services. The larger
the failure, the less efficiently the acquisition of goods and servicesis being carried out,and the lower the
performance of budgetabsorption.

The number of bidders and successful bids can also enhance the tender system and the internal
auditingprocedure. Theelectronictender system was developed to encourage efficiency and information
transparency as part of implementing governance. The method ensures that the procurement of goods
and servicesis conducted efficiently. Inconsistencies inbids may beindicative of probable fraud.

Data extractionusing RPA

The task ofthe RPA consistsof:
a. Web scraping: dataon types of tenders, the status of tender stages, list of companies participating
intenders,andlist of tender winners.
b. Datacleaning
c. Dataprocessing
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d. Summary/data visualization

On the very first page of the tender document, you will find information regarding the type of
tender, the name of the organization thatis hostingthetender, theyearthatthetender was held,and the
name of the successful organization. The database thatstoresthetender dataalso contains the tender ID,
the name of the package, the phases, and the projected cost. Ifyou click on the namelink for the box, you
will be able to have access to the completereport that pertainsto each offer. Acquiringthese linkages from
within Microsoft Excel is feasible by using the Visual Basic for Applications (VBA) function. The database
that stores the tender data also contains the tender ID, the name of the package, the phases, and the
projected cost. If you click on the name link for the box, you will be able to have access to the complete
report thatpertains to each offer. Acquiring theselinkages from within Microsoft Excel is feasible by using
the Visual Basic for Applications (VBA) function. Thislink's five tender detail tabs canbe used to produce
data that thislink's base canuse. You may use thislink to getfurther information.

Web scraping is a technique used to retrieve data. This technique can be accomplished with various
tools, including Python, UIPath, and Microsoft Excel. After the data has been successfully recovered by web
scraping, thenthedatais processedto get the coefficients of descriptive statistics. This procedure involves
removing unneeded information from data. For instance, data on ceiling pricing and HPS are formatted
using monetary symbols, a delimiter,and a comma delimiter. All three must be eliminated from the
recorded datato execute algebraic operations on the numbers and produce descriptive statistics.

[tisnecessary to eliminate redundantdata, for example, on the namesof companies participating
in the tender. This process mustbe carried out so that later it can be checked for the presence of the
company uniquely in each tender. Additionally, an examination of the winner is also carried out on the
company's name. Thischeck s essential to calculate the number of timesthe company has participated in
the tender and thenumber of winningbids. Asmentioned previously, the details of each bid are presented
in the tabaccessible viathehomepagelink. (1) The firsttab isthe announcements section. This tab covers
segments such as the type of procurement, the pricerange, thebidder criteria, and the number of bidders.
(2) The followingtab containsa listof bidders' names, NPWP, and bid values. (3) The third tab coversthe
findings of the administrative evaluation, technical evaluation, qualification evaluation, qualification
verification, price /costevaluation, winner evaluation, and contract winner evaluation. (4) The fourth tab
includes the winner's information, includingname, TIN, address,and the agreed-upon price. (5) The final
tab contains the contracted winner's name. Figure 1to figure 5 illustrate the information on the cover web
page and the tender's specifics.
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i Ipsejabarprov.go.d/eprocdelang?kategorild=&tahun=2020&instansild=D95&rekanan= = ¥
Waspada penyalahgunaan proses paket pengadaan/penunjukan langsung! ..LPE
A ’ Penyedia diminta agar konfirmasi ke helpdesk terlebih dahulu (Tip. 085100114013 / WA D85723031516)

EERANDA CAR| PAKET REGULASI EONTEN EHUSUS DAFTAR: HITAR AREL KONTAR EAR

Tender MNan Tender Pencatatan Mon Tender Pencatatan Swakelola Pencatatan Pengadaan Darurat

Jenis EEmE - Tahun Anggaran 2020 -
Pengadaan
Nama KILPD Pemerintah Daerah Provinsi Jawa Barat - Nama Penyedia Marna Pernanang
Tampilan 25 2+ data cari:
Kode . Nama Paket KLPD Tahapan HPS
65262014 Belanja Modal Pengadaan Perahu karet [Tender Batal Femerintah Daerah Frovinsi Jawa  Tender Batal 3588 Jt
Barat
FPengadaan Barang - TA2020 - Tender Cepat- Pascakualifikasi Satu File Harga Terendah
Sistern Gugur
Milai Kontrak : Milal Kontrak belum dibuat
65130014 Belanja hodal Pengadaan Sepeda Wotor |1 Pemerintah Daerah Provinsi Jawa  Tender Sudah Selesal 1,21
Barat
Pengadaan Barang - TA 2020 - Tender Cepat- Pascakualifikasi Satu File Harga Terendah
Figure 1. Tender Homepage
Source: Ipse.jabarprov.go.id
C @& Ipsejabarprov.go.id/eprocd/lelang/65130014/pengumum anlelang & T
Informasi Tender
Fenguruman  Peserta  HasilEvaluasi  Pemenang  Pemenang Berkontrak
Kode Tender 65130014
Nama Tender Belanja Modal Pengadaan Sepeda Motor Il
Rencana Umum Pengadaan Kode RUP Nama Paket Sumber Dana
26620496 Belanja Modal Pengadaan Sepeda Motor Il APBD
Tanggal Pembuatan 27 Movember 2020
Tahap Tender Saat Ini Tender Gutah Selesal
KLPD Fermnerintah Daerah Provinsi Jawa Barat
Satuan Kerja BIRC UMUM SETDA PROVINS| JAWA BARAT
Jenis Pengadaan Pengadaan Barang
Metode Pengadaan Tender Cepat- Pascakualifikasi Satu File - Harga Terendah Sisterm Gugur
Tahun Anggaran APBD 2020 APBD 2020 APBD 2020 APED 2020
Nilai Pagu Paket Rp. 1.236.300.000,00 Nilai HPS Paket Rp. 1.226.650.000,00
Jenis Kontrak Lumsum
Lokasi Pekerjaan = JI. Diponegara Mo 22 - Bandung (Kota)
Kualifikasi Usaha Mon Keeil
Syarat Kualifikasi Linat Syarat Kualifikasi
Peserta Tender 2 peserta

Figure 2. Tab 1 Auction Announcement Details
Source: Ipse.jabarprov.go.id

& C & Ipsejabarprov.goid/eprocd lelang/65330014 peserta

Informasi Tender

Pengumuman  Pesera Hasil Evaluasi  Pemenang  Pemenang Berkontrak

No Nama Peserta NP Harga Penawaran Harga Terkoreksi

1 PTTriWijaya Putri 92.373.941.1-403.000 Rp. 11.538.141.450,00 Rp. 11.538.141.450,00
7 PT UTAMAKARYAGEMILANG 01.451.175.2-405.000 Rp. 11,657 756 583,00 Rp. 11.657 746.583,00
3 CV REPIKTRAAPARI 02.761.264.7-421.000
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Figure 3. Tab 2 Tender Participant Details
Source: Ipse.jabarprov.go.id

&« c B Ipsejabarprov.go.id/eprocd fevaluasif65330014 hasil
Informasi Tender
Pengumuman Feserta Hasil Evaluasi Femenang Femenang Berkontrak
No MNama Peserta oDooB Penawaran Penawaran Terkoreksi  Hasil Negosiasi [ * @ masan
1 PT. UTAMA KARYA GEMILAMNG - w « v « Fp Rp. 11.657.756.583,00 Rp. 11.632.801.000,00 s
01.451.175.2-405.000 11.657.7596.583,00

2 PT. DELTA GAMMA LITAMA - —_ = = - -
90.900.055.6-404.000

3 OV REPIKTRAAPARI- 02.761.264.7- - = = = -
421.000

Figure 4. Tab 3 Details of Tender Participant Evaluation
Source: Ipse.jabarprov.go.id

€& C & Ipsejabarprov.gaid feprocd fevaluas/G53300 14 fpemenang = w O@

Informirsi Tendir x|

Pesdrta  HasiEvilpasi  Pemanang  Pamsnang Beskoniak

Hama Tender Betanja Jasa Lannya - Pengadaan Makinan Harien Patin dan Kinawan

Jonis Pergadsan Jaga Lainnya

KLFD Pemerintah Dasrah Kot Cirsbon

Sabusn Ferja DHMAS KESEHATAN

Pagu Rp. 11,734.950.700,00

L2 Rp. 11,724 845,204 70

Hama Pemenang Alama NP Haga Pemawaran Haga Negosiasi

PT UTAMAKARTAGEMLANG . Pabuaran Mo, 12 R 005007 Kel Hyoerylong e, Wansdoyng Fola Sukabumi - Bokabumi 3ota) - Jawa Barad OLAS1 AT 24DE000  Fp 11657 TSE.58300  Rp 11.633:201.000,00

Figure 5. Tab 4 Tender Winner Announcement
Source: Ipse.jabarprov.go.id

[t is known that some RPA software can process data in multiple other applications. UlPath
may retrieve web data, process it in Excel, and store itin a document format, for instance. However,
each of these operations requires unique software that UIPath activates. Microsoft Excel is the best
option because all these operations can be performed within the software.

The tender start page (Figure 1) can be copied from the web directly into an Excel cell. The
remainder of the table is selectable based on delicate code, tender name, and tender stage data.
Additionally, the linkto the delicate details can be extracted using VBA. By modifying a few phrases,
the URLs for each tender information tab can be constructed based on these links. The relevant data
is then extracted from the site URL and pasted into a new Excel Sheet, as shown in Figure 6.
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4
wm_‘owmwmmhwm_n

-
B

A O
Kode Tahapan
33700014 Tender Sudah Selesai
33743014 Tender Sudah Selesai
33747014 Tender Sudah Selesai
33751014 Tender Sudah Selesai
33755014 Tender Sudah Selesai
33756014 Tender Batal
33757014 Tender Sudah Selesai
33762014 Tender Sudah Selesai
33769014 Tender Sudah Selesai
33777014 Tender Batal
33781014 Tender Batal
33784014 Tender Sudah Selesai
33796014 Tender Sudah Selesai

F

Fengumuman

https: /flpse.jabarprov, go.id/eprocdslelang/33700014/pengumumanlelang
https: flpse.jabarprov. go.ids/eprocdslelang/33 743014 /pengumumanlelang
https:flpse.jabarprov. go.id/eprocdslelang/232 747014 /pengumumanlelang
https:flpse.jabarprov. go.id/eprocaslelang/33751014/pengumumanlelang
https: /flpse.jabarprov, go.id/eprocdslelang/33755014/pengumumanlelang
https: flpse.jabarprov. go.ids/eprocdslelang/33 756014 /pengumumanlelang
https:flpse.jabarprov. go.id/eprocdslelang/323 757014 /pengumumanlelang
https:flpse.jabarprov.go.id/eprocaslelang/33762014/pengumumanlelang
https: /flpse.jabarprov, go.ids/eprocdslelang/33 769014 /pengumumanlelang
https: flpse.jabarprov. go.ids/eprocdslelang/33 777014 /pengumumanlelang
https:flpse.jabarprov. go.id/eprocdslelang/232781014/pengumumanlelang
https:flpse.jabarprov. go.id/eprocaslelang/33784014/pengumumanlelang
https: flpse.jabarprov. go.ids/eprocdslelang/33796014/pengumumanlelang

Figure 6. Data Display After Extracted Link

Figure 6 provides a visual representation of a connection that may be found in Tab 1. The
association addressesfrom Tab 1 are copied and pasted into a new columnbeforebeing used to construct
alinktoany of the pagesin Tabs 2 through 5. Inaddition, the languagein the link shiftsbased on the tab
you are now seeing; for instance, an auction notice transforms into a participant.

The information from the tender start page and the five delicate details tabs will be gathered
throughweb scraping. Thedata isthenrestructuredand entered an Exceltable. The information that was
copied was organized in the same manner as the table on the website. Therefore, to execute algebraic
operations on the monetary value contained withina cell,some charactersmustbe deleted from the cell.
This is necessary for pricing data.

Additionally, depending on the number of times a firm has participated in the tender, the data on
the company'stender participants may appear many times. Excel's value reduction techniqueis repeated
to generate a unique participant name. Following this step, the details of the terms and conditions given
by the companies takingpart in thebid are placed on anew table. After then, each offer will have this table's
occurrence scrutinized to determine whether it is there. One can choose the total number of times each
year thata firm provides a proposal for another business to consider by usingthis method. Followingan
approach comparable to the one employed for the winning data, it is possible to recover both the
frequency of company involvement and the winning offer from the two tabs by following the analogous
strategy.

Dataprocessing using RPA

This experimentwill produce information regardingthe disparity between the tender method, the
actual field process, and the indicators of suspicious bidders. Discrepancies in the procedure, such as
whether thereis nontransparentinformation,such as bidders' identities, are concealed. Another example
is a participantappearing multiple timesin a tender. These two examples provide helpful information for
enhancingthe LPSE system. Indicators of suspicious participation can be obtained, forinstance, by tallying
the number of timesa participanthas competed inand won the tender.

The retrieved data from the LPSE website must be structured such thatthe company name appears
only once. The method concludesbyremoving the second occurrence of the firm name, etcetera. The Excel
function Remove Duplicates facilitates this approach. This unique company name is then compared to the
bidders in eachsolicitation by marking the bidders. If the markingappears many timesin asingle bid, then
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the corporation participates multiple times in that bid. Inadditionto mentioning the company's name in
the offer, the winner's name is also mentioned. After the data, it is possible to determine the number of
times a company participatedand woneachyear.

In addition to data on tender participants, data on the monetary value of the bid can also be
processed. Such as the Self-Estimated Price, Ceiling, and the ultimate price agreed upon in the offer. The
data extracted from the LPSEwebsiteare still textdatathat cannotbe averaged or computed. Amongthe
necessary processing is the removal of the Rp. Character, the comma character and the two digits that
follow it, and the thousands separator point. After thisprocessing, the text datamustbe transformed into
numbers before being used to obtain additionalinformation.

Detectable noncompliance with the tender process for the procurement of goods and
services

After the data from the RPA process has been produced, the data can be evaluated to deliver
relevant information that can be used in audit operations, such as studying RPA-identified irregularities.
The analyzed data are described asfollows:

a. Performance of Tenders for Procurement of Goods and Service

Table 1. Successful and Unsuccessful Tender Datain2017-2021

Jasa Konsultansi

Pekerjaan

Pengadaan

Badan Usaha Konstruksi (PK) Barang (PB) Jasa Lainnya (JL) Total JKBU PK PB JL Total
(JKBU)

Successful 91.255.600.855  1.624.184.351.750 77.920.292.170 57.127.453.307  1.850.487.698.082 83% 58% 73% 61% 60%

2017  Unsuccessful 18.825.403.120  1.155.191.270.710 28.837.049.966 36.168.492.605 1.239.022.216.401 17% 42% 27% 39% 40%
Total 110.081.003.975  2.779.375.622.460  106.757.342.136 93.295.945.912  3.089.509.914.483

Successful 66.029.157.864  1.700.109.614.837 63.238.474.478 86.482.335.793 1.915.859.582.972 84% 93% 73% 86% 91%

2018  Unsuccessful 12.601.733.095 128.488.366.878 23.405.362.947 14.339.475.524 178.834.938.444 16% 7% 27% 14% 9%
Total 78.630.890.959  1.828.597.981.715 86.643.837.425  100.821.811.317  2.094.694.521.416

Successful 121.087.848.023 1.285.241.721.378  223.430.912.848 88.573.575.071  1.718.334.057.320 80% 89% 72% 80% 85%

2019  Unsuccessful 30.699.299.383 154.844.126.797 87.135.585.495 22.688.850.909 295.367.862.584 20% 11% 28% 20% 15%
Total 151.787.147.406  1.440.085.848.175  310.566.498.343 111.262.425.980  2.013.701.919.904

Successful 78.210.282.080 583.254.122.012  102.982.012.362 4.179.120.000 768.625.536.454 56% 30% 67% 35% 34%

2020  Unsuccessful 62.091.881.895  1.382.400.344.543 51.501.027.702 7.622.336.824  1.503.615.590.964 44%  70%  33% 65% 66%
Total 140.302.163.975  1.965.654.466.555  154.483.040.064 11.801.456.824  2.272.241.127.418

Successful 108.537.368.873 1.626.421.289.758 64.497.032.750 20.885.806.369  1.820.341.497.750 75% 78% 72%  66% 78%

2021  Unsuccessful 36.541.941.495 452.190.268.861 24.865.095.329 10.583.158.086 524.180.463.771 25%  22% 28% 34% 22%
Total 145.079.310.368  2.078.611.558.619 89.362.128.079 31.468.964.455  2.344.521.961.521

Table 1 displays the totaltender data and the number of successful and unsuccessful tenders. From
2017 through 2021, the performance of the tender implementation can be examined using these data.
Considering the length of the term, the governorship changedin 2018. Since 2018, the success rate of the
challenging LPSE treatmenthasgrown considerably. 2019 wasmarked by a dropin almost all categories
of procurement. The contentof the bid reaches eighty percent. Due toa pandemicin 2020, the number of
submitted requests has reduced dramatically. In 2021, however, there is an increase in the number of
completedbids.
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The data suggest that the ability of the West Java governor and his team to organize and execute
tenders is relatively good. Specifically in the sphere of goods procurement, where notwithstanding the
pandemic,the composition of the bidders isverystable. However, there isstill potential for improvement
becausethespecifictrend of the procurement of commodities from yearto year showslittle or no change.
The maximum is limited to 73%.

The budgetfor construction projectsis thelargest. Theamountexceeds 87% of all funds allocated
through bids. The tender's composition is also among the highest yearly, except for 2020. Budget
information can also be considered a risk element when selecting a potential audit objective because of
the more significantthebudget, the greaterthe potential risk.

b. Detection of potentialvulnerabilities in the procurement of goods and services

RPA can beutilized to identify suspected procurement fraud.In hisresearch, Foremny (Anyszetal,
2019) identified four types of colluding behavior, including the number of offers in a single tender, the
price rangesupplied, geographical criteria, and the use of the same setof bidsin manytenders. Purwanto
(2020) also stated, based on ICW data, the potential for fraud inthe procurement of electronic goods and
services, including the difference between the estimated price and the value of the auction results, the
number of participants,the duration of the auction process,and the number of bidders. According to the
criteria for probable fraud established in the initial research, two factors appear in both studies: 1) the
number of participants, where a small number of participants or fewer than three can be indicative of
possible fraud; 2). The price range is the difference between the auction price and the self-estimated
price (HPS).

Based on the criteria mentioned earlier, the data of the companies participating in the tender are
analyzed. There was an increasein the average number of participants in one tender. After the pandemic,
the growthalmost doubled compared to before the pandemic, as shownin Table 2.

Table 2. Number of tender participations in LPSE2017 - 2021

Year Detail Quantity
Number of Tender Participants 41.965
Number of Tender 816

2017
Average of Participants for Each Tender 51
Unique Tender Participant 5.382
Number of Tender Participants 30.268
Number of Tender 717

2018
Average of Participants for Each Tender 42
Unique Tender Participant 4.647
Number of Tender Participants 31.682
Number of Tender 745

2019
Average of Participants for Each Tender 43
Unique Tender Participant 5.067
Number of Tender Participants 23.801
Number of Tender 300

2020
Average of Participants for Each Tender 79
Unique Tender Participant 4.526

2021  Number of Tender Participants 37.132
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Year Detail Quantity
Number of Tender 487
Average of Participants for Each Tender 76
Unique Tender Participant 5.481

In 2018, there was data collection that did not use the actual name of the tender participant.
In some tenders, the company name is disguised as Participant xx. This disguise makes it
challenging to verify the number of times the company has participated in and won the tender.
Therefore, the company's participation analysis will be conducted for 2019-2021.
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Figure 7. Chart of tenders with less than 3 participants

Figure 7 shows the number of tenders that have less than 3 participants but are declared
completed. At the same time, the tender should only be implemented if three or more participants
follow it. According to data collected in 2019, 26 tenders with less than or equal to three
participants had the opportunity to engage in collusion throughout the procurement process. In
2020and 2021, thisnumber decreased dramatically.

In addition, the difference between the HPS and the offer price is examined throughout the
tender's execution. Based on the results of data analysis from 2017 to 2021, there are tenders
completed with a price difference between HPS and the offer price, which is suspicious. Price
differences are too far apartuntil it reaches 1 billion or almost no difference, meaning that the bid
price submitted is the same as HPS. The number of tenders with a little price difference is shown in
Figure 8 and figure 9.
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Figure 8. Tender with a slight difference in the bid price with HPS
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Figure 9. Tender with a significant difference (more than Rp. 1 billion) in the bid price with
HPS

According to the preceding diagram, the number of bids with the same bid price and HPS and
the number of requests with a price difference with the HPS is excessive and inappropriate. Based
on the data, it can also be seen that there is a trend of annual quantity movements where the bid
price with the same HPS tends to decrease. However, the offer price with a high difference from the
HPS still fluctuates even though the amount is not significant per year.

Inconsistencies in the difference between the HPS and the bid price can indicate fraud or
collusion in the tender process for procuring goods and services. They can be used as a critical point
in the audit's implementation so that it can be included in the primary audit objective. The
emergence of an offer witha modestand huge price differential compared to HPS may be due to a
pseudo-competitor whose primary aim is to win over other companies that have cooperated and
will provide a lower price. The same price offer with HPS can occur if a specific firm is appointed.
However, because the tender process mustbe passed first, the tender process is merely a formality
in which the winning company presents a price offer identical to HPS to assure victory.

Discussions

We employ a spreadsheet (Microsoft Excel) to automate actions that the computer in the
conducted research can do. Among the activities performed are extracting LPSE data and storing it
in Excel, removing unnecessary data elements, and processing the data using descriptive statistics.
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Although Microsoft Excel with Visual Basic for Applicationsis only acknowledged as a lower -
level macro than RPA, it turns out that process automation can be accomplished effectively.
Obtaining descriptive statistical data affords the possibility of conducting the subsequentauditing
procedure.

For example, data on the appearance of companies in one year of tender can be known, the
number of wins, and the number of arrivals in one year of tender. This information can be used to
improve the LPSE system so that the tender process can take place more efficiently, for example,
through the initial selection process for companiesthat meetthe requirements.

Several essential data were recovered effectively from the LPSE of West Java Province. West
Java Provincial Government officials and auditors have immediate access to these data. The data in
LPSEis challenging to summarize for other shareholders, such as tender participants or the public,
who want to participate in monitoring the tender process.

For example, how often a company participatesin tenders, how often it submits an offering
in one tender, and how many times it wins is not easy to read from the dataavailable on the web.
With the RPA, such data will be easily obtained by stakeholders who do not have administrative
access to the LPSE server.

In the case of the West Java Province LPSE, it was discovered that several companies engaged
in the bidding process over one hundred times. There are even some businesses that observe more
than 300 tender submissions each year. Although no restriction prohibits a corporation from
participating in delicate hundreds of times, this circumstance represents a waste of auditing
resources.

The LPSE system should be used to do the first screening for these conditions. Because each
type of tender is different, it has its own rules. There are four types of buying goods and services
for companies that already know what they need. These include small businesses, construction
companies, service companies, etcetera. Suppose some companies take partin hundreds oftenders
in one year. Likely, they do not meet the requirements for several tenders. The goal of the LPSE
system is to make the tender process run smoothly so that the company's needs can be checked
from the startand an audit doesn't have to be carried out later.

Moreover, based on observations of West Java LPSE data processing results in specific years,
some businesses appear multiple times in the same tender. This demonstrates that the LPSE system
has not performed efficiently to guarantee that the tender is conducted under regulations. The
system should be able to recognize multiple instances of the same company in a single tender. Ina
more complex setting, the system should be able to detect the presence of a cartel, i.e.,, numerous
companies working togetherto assurea successful bid for the group. Even if the company's name
is different, it may have the same owner if registered in the exactlocation or a certain distance from
other areas.

From the information in LPSE, you can't directly find out where the company is. You can do
more research about thisaddress on the Ministry of Law and Human Rights or another company's
website. This job mustbe done by other parts of the RPA, especially now that artificial intelligence
is beingused to help location-based company classification.
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CONCLUSION

Based on research, this is whatwe know about RPA'sability to extractdata, process data to make
meaningful informationand find differences in goods and services. Essentially any data can be accessed as
needed from the LPSE portal using RPA. In a public sector procurement audit, the number of tenders
performed annually, the number of successful and unsuccessful tenders, which fields commonly fail, the
percentage of failures, the number of tenders in which the company participated, and the number of
victoriescan begathered and utilized. Data retrieval /extraction from the LPSE online using RPA involves
numerous phases,includingweb scraping (kind of tender data, status of delicate stages, list of businesses
participating in tenders, list of tender winners), data cleansing data processing, and data
synthesis /visualization. Allthese steps canbeaccomplished with Microsoft Excel as RPA. After extracting
the datafromthe LPSE web, it isnecessarythatthe company name only appears once. The Excel Duplicate
Elimination function assists in this process of eliminating duplicate company names. In addition to
calculating the value of money in the tender, the data is converted into numbers and can obtain further
information. Eliminating data duplication and converting text into numbers can be done well using RPA.
RPA can detect indications of noncompliance in the tender process for the procurement of goods and
services, includingthe detection of irregularities in the procurementof goods, such as the number of failed
tenders, the presence of tender participantswho participated in the auction more than one hundred times,
and the irregularity between the bid price and the HPS. Using RPA4, itis feasible to spot abnormalities in
the tender process; however, there are restrictions, including the fact that the location of the company
cannot be obtained instantly from LPSE data and requires access to the company's website. For further
research, RPA with Excel can be paired with artificial intelligence, such as in a corporation that collects
data by location. According to another source, one of the symptoms of fraud in tenders is grouping
enterprises from the same place to competein tenders. LPSEalso provides non-tender data, which is more
numerous thantender data. There may be hidden information that could be of interestto the auditbecause
of its directappointment, which ismore vulnerable to fraud. With the same technique and the application
of artificial intelligence, it is hoped thatauditors canhelp reduce fraud inbudget spending.
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