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Abstract. Most industrial companies implement enterprise ues® planning
systems to enrich their digital transformation. EiBtems are databased tech-
nologies that employee big data, machine learnilaga science and automa-
tion. Data is important to deploy such centralisgstems, and to improve busi-
ness decisions. ERP system can merge data fronhewsse, sales orders, mar-
keting commands, finance, human resources and rearag offices. It helps
enterprises to get advantages of digital ecosystemdscompetitive rank in the
market. Data quality issues in ERP implementatian ftave significant conse-
guences for businesses success and their comeetitisitions. To mitigate
these consequences, enterprises must prioritizecieglity during ERP imple-
mentation. Implementing robust data governancetipes; conducting data
cleansing and validation, ensuring data accuracycampleteness, and estab-
lishing data quality monitoring mechanisms are iausteps to enhance data
quality and minimize the negative impact on busingserations.

This paper focuses on some data issues that mayrfgdementers during data
migration phase, in addition, it proposes somet&wia. The work reviews cur-
rent related studies that help companies to oveedank of quality data and re-
lated problems that may cause delay, budget defiait collapse of ERP pro-
jects. It discusses three concepts namely, datgriaion, ETL process and data
integrity in order to help ERP project managersinijsish these activities. Ad-
ditionally it provides technical recommendationsn@anage data quality for
success of ERP implementations.

Keywords: Data Migration, ERP Integrity, Quality Data.

1 I ntroduction

During ERP implementation, old data migration, frofd distributed resources to a
novel centralized system, shapes an important teeprd good execution of ERP
projects. This phase requires suitable arrangensemsts as finding skilled developers,
allocating data resources and preparing data bacleRP developers, implementers
and project managers can name many difficultighpatjh data migration is not ap-
propriately covered. Some risks may occur suchxésnding project duration, ex-



ceeding a dedicated budget due to hiring outsogrskills, and getting rough opin-
ions from stakeholders. In this case, implemerfaars difficulties to avoid data quali-
ty issues, e.g. missed, repeated or altered data.

Large enterprises own distributed data in sevdadgs that can be in different data
store formats such as database records or digiteahdsheets. This data cannot be
migrated into the new ERP system without prior pssing and handling. Low quali-
ty of data may therefore delay the project scheduketo the required processing and
handling. Preparing or hiring effective data fontglementers is important as well as
taking data issues in their minds, i.e. data neetlscting, cleansing, and evaluating
of its integrity, i.e. to be ready for the ERP gyst For instance, as soon as the project
staff start to collect the required ERP data, daé data can be found in several
places. In this case, data should be processetiaad through deleting, altering and
reediting of this data. The ERP users shall nadig formats, adjustable fields size
and meaningful values, i.e. according to theirwigk ERP data and business records.
In small and medium enterprises (SME), ERPs argmative systems that involve
centralized version of the SME transactional openat Today, all identified data
redundancies and inconsistencies that can guarémtegansactional operation, and
often the success of the company, although indhed can lead to the failure of the
ERP implementation. Consultants should strive tdewstand, standardize and inte-
grate deficient business processes before larde-&fRP implementation. Thus, no
crucial aspect of the SME operation is forgottedisregarded [1].

Consultants that are hired, to carry out the ERResy, have an important role at
early stages of the implementation and ongoing{ikases. In addition, the attention,
from the top management and experts, is a signifieéement in the ERP project
success [2]. ERP implementers may append timetableave quality data besides
hiring experts, in result, allocating more budgetduse special skills and knowledge
are important to do so. To mention some skillsaaitshboards require data science
expertise at manufacturing and managements lemedsder to track production ca-
pacity and quality. Companies normally hire dedidapersonnel or train their adja-
cent IT staff to have these add-on skills. Many pames (around 20%) just starting
to figure that data science and Al are among mekitls gap and around 40% of these
companies decided to enrich their staff skills [3].

In this paper, data quality is defined and relateth issues are clarified. Additionally,
authors survey some recent solutions that autothatprocess of data cleansing and
help to reach data integrity. The paper defineswtiteon of the data quality issues and
their characterization in the context of ERP impdatation. The main goal is to pro-
vide concise recommendations, which help ERP projemagers and implementers
avoid data quality issues. The paper contributabeadata management of ERP pro-
jects by highlighting the differences between dategration, ETL process, and data
integrity to help ERP project managers distinguishse activities. By presenting
technical recommendations, the paper also con&ibtt the management of data
quality in ERP projects to ensure successful impletations.



2  TheProcess of Data Migration

For business applications, data migration process & transfer/convert data origi-
nally founded in the old system into formats theg¢ auitably conform to the new
system purpose. This data can be in hard, e.dogats or booklets, or soft records,
e.g. databases. In modern systems, data is iradfgitmats, although it is distributed
among enterprises departments or branches. Irefuctimplexity, modern enterprises
switch on premise infrastructure and applicatiomscloud-computing models, i.e.
cloud-based storage and apps, to allow userstte, stocess, and modify their data on
the internet through a cloud service provider. ®ernproviders are responsible for
managing and operating this data storage as aceg$aaS). Enterprises subscribe to
a specific data storage capacity, usually in a gsyou-go model [3]. In this model,
data synchronization and downloading are necesstegyce, data migration consist
converting hard records and soft data into requiligdal formats in order to be ready
for manipulation by computer software. The proadse could be to convert from old
distributed databases to new centralized ERP ds¢admdepicted by Fig.1.

Old system format New ERP forEt
g oase) " Newdat
- Ee.g. E:I_ Data Data Data integrity ew data

: collection cleansing evaluation (i.e. ERP
store)
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Fig. 1. Data Migration principal steps with integrity afllecting and cleansing of data.

3 Importance of Data Quality

Poor data quality occurs when stakeholders discimascuracies and inconsistencies
in a data collection or when data extraction isawtntended [4]. Incorrectly entered,
duplicate, incomplete or irrelevant data cause ppality. Hence, the use of poor
quality data in an ERP can degrade the qualityasfsactional, master, analytical data
resources. As a result, use of this data, for lessiranalysis, shall lead to harmful,
difficult, and unwise decisions.

Due to existence of non-proper data, the processigfating data from physical
catalogs or records, a single data resource @ebdse), or distributed databases to
an ERP database shall encounter some issues #thtdemigration delays. In this
case, data integrity is needed to increase thetgudidata resources before bringing
the ERP online. If the data resources are accurataplete, and logically consistent,
then one can said that these resources have dataity (i.e. to guarantee quality
data). The later therefore requires systematiceicispn to verify storage, processing,



reporting and analysis of data. Additionally, chiagkthe data integrity require good
participation of the enterprise workforce to eliati® any information gaps between
the implemented ERP system and reality. This gpeton facilities the communica-

tion from/to top management and enhances the ihyeand efficiency of the system

in order to increase data quality [2].

Indeed, the company's information system shall rhproved by adopting good
quality practices to ensure the data integrity. &wer, through such practice im-
provements, enterprises can identify and overcora@ymbarriers, e.g. inefficient
cross-functional collaboration, and potential riskg). users enter incorrect data into
the ERP system, which can affect the success dER#e project [1].

Quality issues could be related to data sources,tdansfer or/and data entry. Dur-
ing data migration, i.e. to the ERP system, daadfier quality should be guaranteed
through integrity inspection, e.g. incomplete migthdata, repeated, non-clean; entry
mistakes, mismatch data and bad data mapping amothmon factors that contribute
to bad quality. Errors can happen throughout mignadf a huge data transfer. Mis-
match data usually is exist when dealing with badatiases of tables from legacy
systems. Indeed, testing is important step to exalthe data integrity. This step lets
the developers identify the scale of success. Algran is to migrate a small sample
of data individually first, to make sure everythiimgthe system is working normally,
then a larger dedicated sample of data is migraftedwards, and so on.

To sum up, data quality means data integrity froda& analysis perspective and
good decisions from a business perspective. Inratloeds, having high quality and
integrity data at the operational and tactical lewshall feed useful information for
decision-making processes at the executive angkgtedevels.

4  Consequencesof Poor Quality Data

In practice, the use of poor quality data lead&ataible penalties for any company.
The industry 1-10-100 rule means; data entry \@&ifon costs $1, while $10 to clean
this data once records are infected with impure,dabd $100 if the business does
nothing [3]. Poor-quality data can lead to weakteoers’ relationships, imprecise
data analytics, wrong decisions, and low businespmance. Poor data quality may
seem like a minor source of problems, but they easily escalate as repeated data
errors grow and accumulate [5][6]. Hence, any ugefeof poor quality data can lead
to unsatisfied results that may include:

1. Imprecise reporting and decision-making: if usemgee incorrect, incomplete or
inconsistent data in the ERP system, results candmeurate financial statements,
inventory records, customer or critical businedsrimation. This can lead to weak
decisions based on unreliable information.

2. Process inefficiencies: ERP systems are plannéugoove efficiency of business
processes. However, poor quality data can dishgse processes. Incorrect data,
related to inventory/supply chain management, narease orders delays or cause



stock outs. This might lead to operational ineéfiaies, increased costs and dissat-
isfied customers.

3. Increased time and effort: poor quality data nemdse time and effort than ex-
pected. During ERP implementation, data cleansimd) data migration activities
become complex and time-consuming while dealindp witiccurate data that leads
to delay of implementation, rise of project costl @et a strain on resources.

4. User resistance challenges: users may resist adoihte ERP system if they face
data quality issues. If employees experienced datded issues in the past, they
may lack confidence in the system accuracy andtrasing it. This resistance can
hinder and undermine the overall success of the [ERect.

5. Customer dissatisfaction: poor quality data carehdivect impact on customer sat-
isfaction, e.g. incorrect billing, shipping erransfailed deliveries due to inaccurate
customer records. Such issues can lead to cusutissatisfaction, trust loss, com-
pany’s reputation damage.

6. Regulatory compliance issues: poor quality data @camse non-compliance with
regulatory requirements, e.g. The ERP system tiaifsimmarize and report accu-
rate information required for regulatory purpogading to legal and financial con-
sequences, i.e. fines, penalties or legal actions.

To mitigate these consequences, enterprises akdhstaders should prioritize data
quality management as a crucial aspect.

5 Techniquesto Handle Data Quality | ssues

Many techniques, that can support ERP implemenéeesgexist since long time, alt-
hough they are used for data warehousing and dategement. ETL (Extracting,
Transforming and Loading) and data integrationrarevated tools in terms of ERP
data management, i.e. managing data for ERP impittiens. More insights on
these techniques are followed.

5.1 Extraction, Transforming and L oading

Many reasons justify the need for ETL as a dategirdtion tool phase within the
ERP systems implementation, this step thereforeétled to handle data issues such
as existence of heterogeneous data formats (gafatanats might be ambiguous or
difficult to interpret/transform), outdated databssn legacy systems, and structural
changes of the data sources over time. These igsales decisions uncertain. Indeed,
ETL is a crucial element in data warehousing preegsere most of the data cleaning
and curation is done [7].

Maintaining compatibility of data formats is necagsprocess to have data integrity.
Now, technology is more precise in data compatibilin fact, ETL provides a solu-

tion of data sourcing (from original data), theansforming the data into a compati-
ble format, finally loading the data, which is thart that solves the data migration
issues [8]. This methodology enables implementgngse smart solutions regarding



data warehouse management. Some applicationshe.galend software, are capable
tools that can automatically manage this envisagdion.
Intelligent platforms can centralize data procegsimd gives more automated, se-
cured and smooth data migration. To hame a met&dd,is one of the approaches
that corresponds to data management (Fig.2).

ETL processes
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Fig. 2. Extracting, Transforming and Loading (ETL) of dadanew ERP central database

5.2 Datalntegration

data integration share some ETL commonalities @g ltoth deal with the process of
combining data from various sources and makingdeasible and usable in a unified
manner. Although, data integration is more compnshe process [9]. While ETL is
a specific type of data integration process thauses on the extraction, transfor-
mation, and loading of data into a target systeata thtegration is a broader concept
that encompasses various techniques and approfchietegrating data from differ-
ent sources and systems. ETL is a crucial paratd thtegration, and both are essen-
tial components in modern data management and tirsahlyorkflows [7-9]. Data
integration ensures that data from different depants, systems, and sources are
brought together and consolidated within the fiB®P system. Additionally, Data
integration enables many business functions (émgnée, inventory management,
sales, procurement, human resources, and moreatmlassly share and exchange
data, facilitating cross-functional processes andugng consistency and accuracy
across different areas of the enterprise [10]. Dratiegration in ERP systems often
involves real-time or near-real-time data synchzation. This means that all changes
are automatically propagated to other relevant riesdor components. This real-time
data integration allows for accurate and up-to-dt#ftermation throughout the organi-
zation [11]. In this manner, integrating data witthe ERP system eliminates data
divisions, i.e. data silos. Enterprises can breakrdthese silos and create a unified
view of data, enabling better decision-making amalysis [12]. Finally, ERP systems
also require data integration to interact with endé systems, such as suppliers, cus-



tomers, banks, or third-party applications. Intéigrainterfaces or APIs (Application
Programming Interfaces) are often used to exchalag@ between the ERP system
and these external entities, ensuring seamlessfldataand process automation [13].
Generally, data integration is a critical aspecERIP systems, enabling enterprises to
streamline operations, improve data accuracy, aid gomprehensive insights into
their business processes [14] [15]. Table 1 depictse well-known integration soft-
ware that have data ETL feature to assist ERP img@iéers to extract, transform and
load quality data.

Table 1. Non-comprehensive list of well-known integratidatforms with ETL capabilities

Application tool

Type

Usage

Features

Talend Data In-

Data Integration

Data integra-

Rapid develop-

tegration & ETL tion, data quality, | ment, reliable with
data preparation, | different datasets,
big data, and ap- | large users com-
plication integra- | munity, native
tion. support for Big
Data Environment
Informatica Integration plat- Integration of Integration ca-
PowerCenter form wide range of data| pabilities that sup-

port ETL, data
quality, and data
governance.

Microsoft SQL
Server Integration
Services

Integration and
ETL tool

Development
environment to
solve complex
business problems
by copying or
downloading files,
loading data ware-
houses, cleansing
and mining data

Powerful visual
development with
Management Stu-
dio.

It integrates
well with other
Microsoft prod-
ucts.

IBM InfoSphere
DataStage

Integration and
ETL tool

Designing, de-
veloping, and run-
ning jobs that
move and trans-
form data.

Visual interface
for designing,
developing, and
managing ETL
processes.

Extensive con-
nectivity options
and supports large
scale data integra-
tion projects.

SAP Data Ser-
vices

Integration ser-
vices

Data integra-
tion, data quality,

data profiling and

Integration ca-
pabilities, trans-
form trusted data-




data processing.

to-data warehou
system for analyti-
cal reporting.

Oracle Data In-
tegrator

Integration plat-
form

Data transfor-
mation, move-
ment, and syn-
chronization capa-
bilities

Declarative de-
sign approach and
tight integration
with Oracle data-
bases.

Pentaho Data
Integration

open-source in-
tegration & ETL

Data integra-
tion, ETL process-
es

Visual interface,
supports a wide
range of data
sources, and offers
features like data
profiling and
cleansing.

Apache NiFi

open-source da
ta integration

Data flow man-
agement.

Web-based in-
terface and allows
users to design and
execute data inte-
gration workflows
with a focus on
data routing, trans-
formation, and
system mediation.

Matillion ETL

cloud-native
ETL platform

Modern data in-
tegration in cloud
environments.

Support for
popular cloud
services such as
Amazon Web
Services (AWS),
Google Cloud
Platform (GCP),
and Microsoft
Azure.

Mage

open-source
ETL

Integration and
transforming data

Integration and
synchronization of
data from third-
party sources.
Supports building
real-time and batch
pipelines.

Airbyte

open-source
ELT and integra-

tion platform

Integration and
synchronization of
data sources

Offers pre-built
data connectors
from an API or




| | [ User Interfaces. |

ERP project managers and implementers can choosgegration or ETL
tool. However, better to have team skills and toidke with their teammates. The
applications that are mentioned in table.1 carsagshms to migrate data and to man-
age its quality.

6 Discussions

Considering data quality, when it comes to ERP @nmntations, all the three aspects
ETL, Data Integration, and Data Integrity—are intpat and play different roles in
ensuring high-quality data. Focusing on data quafitnew ERP projects, all these
three aspects are interconnected and essentigutmess. ETL ensures that data is
appropriately extracted, transformed, and loaddd the ERP system, addressing
quality issues along the way. Data integration ldstaes a unified view and con-
sistent data flow, reducing data discrepanciesesatéincing quality, while data integ-
rity ensures the overall accuracy, completenes$relrability of data within the ERP
system.

By addressing data quality issues during the etitra@nd transformation stages,
ETL helps maintain accurate and reliable data withe ERP system. Data integra-
tion supports data quality by ensuring consistemoherence, and completeness of
data across the ERP system. It helps prevent rahgyd data inconsistencies, and
conflicting information, ultimately improving theverall data quality and reliability.
Data integrity measures, such as data validati@syueferential integrity constraints,
and data governance policies, help enforce dathtyjséandards and prevent issues
like duplicate records, missing values, or incardsta. Maintaining data integrity is
crucial for ERP implementations as it safeguards rifliability of information and
supports effective decision-making processes.

Technically, to achieve optimal data quality in ERfblementations, it is crucial
to select one or to combine all these three aspecthey work together to ensure
accurate, consistent, and reliable data withirstrstem.

7 Conclusions

Data quality plays a crucial role in ERP impleméntss, especially with the ad-
vancements in business analytics and artificialligence. When migrating data from
diverse sources, whether they are outdated or ma&ystems, it is essential to priori-
tize integration, ETL processes, and data integfibys approach ensures that the data
maintains a high level of quality and becomes alfumental factor in the success of
the ERP project. In this regard, the present warisdo provide practical recommen-
dations specifically tailored for ERP project masiagand implementers. Data quality
can be improved, and potential risks during theratign phase can be mitigated,
ultimately resulting in a successful ERP implemgatg by following these recom-
mendations:
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Develop a Data Strategy: Create a comprehensive plan that outlines thelatds
and processes for data quality throughout the ptofgefine data quality metrics,
establish data cleansing and validation procedamss, identify responsibilities for
data quality management.

Engage Data Stewards and Data Gover nance: Assign dedicated data stewards or
a data governance team responsible for overseeitay guality, resolving data-
related issues, and ensuring adherence to datageraeat policies and practices.
Foster Collaboration and Communication: Encourage collaboration and open
communication among project stakeholders, includinginess users, IT teams,
and data experts. Regularly review and discuss alatity metrics, address con-
cerns, and incorporate feedback to improve theatvguccess of the ERP project.
Perform Data Profiling and Analysis. achieve a thorough analysis of the data to
be migrated, including identifying inconsistencidaplicates, missing values, and
data quality issues. This analysis will help inedetining the scope and complexity
of the migration process and identify appropriag&ction actions.

Define Data Migration Requirements. Clearly define the data migration re-
quirements and objectives, including data mappiremsformation rules, and data
validation criteria. Collaborate with stakeholdéwsensure that all necessary data
elements are captured and migrated accurately.

Implement Data Cleansing and Transformation: Prior to the migration, cleanse
and transform the data to ensure consistency, acguand completeness. Remove
duplicate records, standardize formats, and resmhyedata anomalies or errors to
improve data quality.

Ensure Data Integrity and Validation: Establish data integrity checks and vali-
dation mechanisms to ensure the accuracy and ifiéfiadf the migrated data. Im-
plement data validation rules and perform thorotegting to identify and rectify
any discrepancies or inconsistencies.

Conduct Thorough Testing: Perform comprehensive testing of the ERP system
and the migrated data to validate functionalityrfgenance, and data integrity.
Test various scenarios and perform end-to-enchgesti ensure that the system op-
erates as intended and that data is accuratelggsed and displayed.

Train Users and Provide Documentation: Educate and train users on the im-
portance of data quality and the correct usaghe@BRP system. Provide detailed
documentation and resources that explain the dajeation processes, data entry
guidelines, and best practices to maintain datéitgua

Monitor and Maintain Data Quality: Establish ongoing monitoring and mainte-
nance processes to continually assess and impegaegdality within the ERP sys-
tem. Implement data governance practices, regudta dudits, and data quality
checks to address any issues that may arise pgs&tion.



11

References

10.

11.

12.

13.

14.

15.

Christofi, M., Nunes, M., Chao Peng, G., & Lin, A.oWards ERP success in SMEs
through business process review prior to implentemadJournal of Systems and Infor-
mation Technology, 15(4), 304-323 (2013).

Mabhar, F., Ali, S. ., Jumani, A. K., & Khan, M. CERP system implementation: plan-
ning, management, and administrative issues. Indli&@ti. Technol, 13(01), 1-22 (2020).
David, J.: The Al Talent Shortage is not Over YBHE WALL STREET JOURNAL,
27/10/2020, last accessed 2023/06/20.

Vosburg, J., & Kumar, A.: Managing dirty data irganizations using ERP: lessons from a
case study. Industrial Management & Data Syste@®is(1), 21-31 (2001).

Keith, D.: The Impact of Poor Data Quality (and HawFix It), DATAVERSITY, Foote
on March 1, 2023, last accessed 2023/06/23.

. Gudivada, V., Apon, A., & Ding, J.: Data qualityriderations for big data and machine

learning: Going beyond data cleaning and transfoomga. International Journal on Ad-
vances in Software, 10(1), 1-20 (2017).

. Souibgui, M., Atigui, F., Zammali, S., Cherfi, S.,¥ahia, S. B.: Data quality in ETL pro-

cess: A preliminary study. Procedia Computer Scieb68, 676-687 (2019).

Nguyen, T.: Improving the ETL process for a casegany. Thesis of Master in IT 2023,
Metropolia University of Applied Science, Finladdst accessed 2023/06/20.

Jovanovic, P., Nadal, S., Romero, O., Abell6, AB#alli, B.: Quarry: a user-centered big
data integration platform. Information Systems Fiens, 23, 9-33 (2021).

Chopra, R., Sawant, L., Kodi, D., & Terkar, R.: Utdltion of ERP systems in manufactur-
ing industry for productivity improvement. Matesaloday: proceedings, 62, 1238-1245
(2022).

Sarferaz, S.: Compendium on Enterprise Resource iRanvarket, Functional and Con-
ceptual View Based on SAP S/4HANA. Springer Nat@pp, 29-50). Cham: Springer In-
ternational Publishing (2022).

Muniswamaiah, M., Agerwala, T., & Tappert, C.: Datdualization for decision making
in big data. Int. J. Softw. Eng. Appl, 10(5), 45{2819).

Budiman, K., Putra, A. T., Sugiharti, E., Muslim, M., & Arifudin, R.: Implementation
of ERP system functionalities for data acquisiti@sdd on API at the study program of
Universities. In Journal of Physics: Conference &e(Vol. 1918, No. 4, p. 042151). IOP
Publishing (2021).

M. Beheshti, H., K. Blaylock, B., A. Henderson, D.& Lollar, J.: Selection and critical
success factors in successful ERP implementation.p€ttiveness Review, 24(4), 357-
375 (2014).

Watson lll, E. F., & Schwarz, A. H.: Enterprise aBdsiness Process Automation. In
Springer Handbook of Automation (pp. 1385-1400)a@hSpringer International Publish-
ing (2023).



