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1 INTRODUCTION

The purpose of this paper is to describe a proadsslevelopment and
implementation of a Document Management System (PBlgporting ISO
9001 Quality Management System (QMS) of an enteeporganization based on
the real life example. DMS as a core element of 801 QMS, has not only to
fulfill the basic 1SO 9001 requirements, such asnidication, formatting,
review, approval and proper dissemination of doausjebut it has to be
accommodated to the company’s environment andreuituorder to be effective
and sustainable.

The paper provides a review of similar papers fedusn DMS implementation,
describes available methodology and applies ihendase study. It provides an
overview of results from individual phases of atégsimplementation method
and describes fundamental elements of a DMS. lindgfkey performance
indicators for the monitoring and continuous immment of the document
management process and explains their use. In @ether paper provides useful
information and lessons learnt for any researchamolved into design,
implementation, maintenance and continuous impr@veraf a DMS.

2 TERMINOLOGY AND METHODOLOGY

Document management seems to be a well-known tejilin an enterprise
environment, however it sometimes lacks a commaterstanding of what it
actually is."Document management has evolved to the point waedecument’

can be virtually any sort of a computer fildVeal, 2001). High variety of
different types of documents, their purposes aedtglof different requirements
to manage these documents lead to different uradetisty of the document
management objectives.

Following tag crowdigure 1), created from more than 100 abstracts of selected
journal articles, represents an academic commoamrstahding of the “document
management”.
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Figure 1 — Academic understanding of document mememt

Within a business organization, a document and infermation usually

represents a company’s asset. The type of thennafton and its sensitivity,
importance or urgency lead to different requirerseanhd strategies how to
manage these documents. Document management basuxe an effective and
efficient application of the strategies and fulfédn of the requirements.

2.1 Document Management according to ISO 9001

One typical application of the document managemehich will be discussed
further within this article is a DMS supporting ISED01 Quality Management
System.

DMS is a key part of a Quality Management Systesetieon 1ISO 9001, which
defines several mandatory and optional documentschycompanies, striving
for the ISO 9001 certification should create, use further maintain. According
to ( ISO/TC 176/SC 2/N 525R2, 2008) the most imguurtof these documents
are:

* Quality Policy & QMS manual

* Few mandatory procedures (control of documentsirabrof records,
control of preventive and corrective actions, intraudits, etc.)

» other documents for effective planning, operation @&ntrol of
organization’s processes

According to (ISO 9001, 2008) the main requirememtsthe control of the
documents of the QMS are:

a) to approve documents for adequacy prior to issue,

b) to review and update as necessary and re-apprauarebmts,

c) to ensure that changes and the current revisidtnssté documents are
identified,
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d) to ensure that relevant versions of applicable dumis are available at
points of use,

e) to ensure that documents remain legible and reatbiytifiable,

f) to ensure that documents of external origin argtified and their
distribution controlled, and

g) to prevent the unintended use of obsolete documandtkto apply suitable
identification to them if they are retained for gmyrpose.

2.2 Terminology defined prior to implementation

It became visible early during first steps of tmeplementation, that proper
definitions of some terms are missing. ISO 9001in@ésfthe term document and
record but in reality, both can have form of papased or electronic documents.
In order to minimize the confusion during the implntation, following
definitions of different types of documents haverbdeveloped:

Controlled document

Document which is subject to change and contairserggl information,
therefore it is important to ensure its control ander to fulfill specified
requirements. Examples are:

» Policy, Procedure, Work instruction, Manual;
* Plan, Specification;
» Template, Checklist, Form.

Record

Record is any electronic or paper-based documesatted during the lifecycle of
a business process, sometimes in a form of an msgdinat a certain activity has
been performed correctly. It is created at a spedéate and usually is not a
subject of further change. Examples are:

* meeting protocol, filled checklist or form;
* contract, agreement;
» Record of the knowledge (within the knowledge mamagnt platform).

Uncontrolled documents
Any other documents without the need of a con&a, drafts, personal notes.

2.3 Literature review

There are several journal articles dealing with tiygic of implementation of
electronic DMS in the enterprise, exploring differecharacteristics and
objectives of the document management. Gilani pdiotthe fact that however
there are computer based systems to manage thendotsy they still involve
physical paper and he is developing a paperlesseimofl a document
management within the university (Gilani, AhmedA&bas, 2009). Petra writes
about the implementation of a DMS using the tookr&itk, developed by
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European House of Quality A/S in Denmark. He gobksugh the ISO
requirements on the document management and dotumemtrol and
demonstrates how to use the tool in order to fthi@m (Petra, 2013). Summers
provides a brief overview of web technology andstlmities to use corporate
intranet and SGML based documents for the purpo$es DMS (Summers,
Chelsom, Nurse, & Kay, 1996). Tarng and Liu writeoat creation of a DMS
within the governmental office and they are praovidinteresting best practices
and strengthening the facts that's that up to 25%nanagerial time is spent on
the document retrieval and also that DMS is a padn organizational culture
and therefore it must suit also the needs of thersu¢Tarng & Liu, 1994).
Another article describes the recent need of Clirnesnpanies for certification
of management systems and is focusing on the dewelot and implementation
of own tool based on J2EE (Sui, Shi, Song, & Y20Q8).

2.4 Methods used in the case study

Further in the article there is used a methodofogymplementing a DMS which
has been defined based on the study of “ISO9008:2D0ality Management
Systems” and “ISO 30301:2011 Information and doauaieon — Management
systems for records” and consists of six steps:

1) Definition of document requirements;

2) Evaluation of existing systems;

3) Identification of document management strategidbh@norganization;

4) Design the Document Management System,;

5) Implementation of the Document Management System;

6) Maintenance and continuous improvement of the DanirMianagement
System (Hernad & Gaya, 2013).

Additionally in Step 5. Implementation, has beewidkd into following 4-step
process in order to apply the document managenetégy on a specific group
of documents within an organization:

Identify — identification of key processes, documents, theurses and
existing good practices for document management.

Analyse —categorization and classification of the documémiis groups and
their evaluation.

Define — registration of the valid documents into the syst
Control — automated control of the further document lifecycle

Documentation of the DMS implementation is suppbrigth the qualitative
correlation & evaluation table drigure 3 which is used through the case study
to collect individual requirements, information abdhe situation before the
implementation and perform a correlation with apgiion features to identify
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important design specifications. Table also helpsing) post-implementation
review to summarize the findings and define potémiprovement actions.

3 CASE STUDY: DOCUMENT MANAGEMENT IMPROVEMENT

Organization we will be dealing with in this castidy is a large (>1000

employee) production unit of an international cogtion (>10000 employee)
providing E2E services to customers worldwide. Glowf the business over
past years has risen much faster than the develdpofighe requirements and
strategies to manage the documents required fdoubmess itself. Standardized
products and tools, but various specific servicernces, led to plenty of
electronic documents, ranging from different forragjles and overall quality,
residing on various electronic document storagetesys. Lack of control

mechanisms applied and missing document managecutate caused that the
state of the existing system constituted arisk fdanned 1ISO 9001 re-
certification.

Document Management Improvement (DMI) has beenateid as a formal
company-wide project, reporting regularly to the@ tmanagement in order to
achieve appropriate attention to the progress@ptioject and to obstacles it has
to face in order to be successful.

Objective of the projectimprove the Document Management process and
implement it in the entire company, fulfilling tlebjectives of ISO 9001.

Scope of the projectedesign of the DMS for the documents required MSQ
e.g. policies, instructions, manuals etc., impletagon of the DMS, training of
the employees

Out of scope of the projectipdate of the content of the affected documents,
records management.

3.1 Definition of document requirements
In addition to ISO 9001, some additional requiretedrave been defined:
Align with corporate policy and systems

Organization is a part of an international corporgtand therefore responsible to
implement the existing corporate policies and systeUnfortunately, corporate

international DMS doesn't fulfill the local requiments and therefore company
must develop his own local solution, taking intonsideration the most

fundamental elements in order to remain aligneti tie corporate policy.

Enable monitoring of effectiveness

In order to ensure successful implementation, KesfdPmance Indicators (KPI)
of the document management process shall be detameldimplemented to
enable automated monitoring and analysis of theqss performance.
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All requirements, similarly like outputs of all upmming phases, have been
documented in thEigure 3

3.2 Evaluation of existing systems

Company used several document storage systems, wiiared and local drives.
There has been also an official DMS used mainlytlfigr purposes of Central
Functions, but not used by the production.

DMS for central functions consisted of a simple woent storage system and
one central document controller who ensured that decuments and updates
were in an appropriate format and submitted a pbpsed protocol for a sign-off
to document owner, following a 5-step process:

» Drafting — creation of a document draft;

* Reviewing — check of content and form;

* Release — approval;

» Publication — publication on DMS and informationusiers;
* Monitoring — monitoring of document validity.

Production on the other hand used several diffesgstems to store and maintain
a different kind of documentation, but without peoppolicing and control
mechanisms.

Several departments started to use wiki-based isoluib keep their key
information and knowledge on un-managed wiki paghs almost everybody
can review and update. Some departments reducestlitheghts only to specific
users and some applied add-ons to enable artipi®weg, to ensure that the user
can retrieve only the officially released procedurais kind of wiki-systems
might be accepted as a QMS for the ISO 9001 QMStéDa, Mendez, & Day,
2012)

3.3 Identification of document management strategies ithe
organization

Main strategies defined during the improvementgubyvere:

» use the company’s already existing intranet padglisted with additional
features, developed by internal resources,

» replace existing DMS for central functions,

* remove the use of paper and enable operation tefib&nom its use as
well,

» don't enlarge the central function for documenttoairbut rather
distribute the responsibilities by training selecstaff in departments to
be able to act in the role of a document contrpller
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» accept wiki-based solutions with content approgah&alid approach to
manage the technical work instructions and prorticieas a best practice
to other departments.

3.4 Design the Document Management System

Based on the collected requirements, evaluatioexifting systems and defined
strategy, the project designed three main DMS fanatities.

Link based system with metadata structure

Link based system enables to store the documergstlgi but also to register
only links to the documents stored on external seairwikis, etc. Employees
then can access a list of all documents, even thdogy are stored in different
locations.

Metadata structure replaced the former folder stine¢ faster search results and
greater variability in possibilities of presentitige different lists of documents.

Approval workflow

Simple workflow should be triggered each time a nension of a document is
registered involving document controller and cohteanager, and optionally an
owner, sed-igure 2 The versioning should differentiate between typet of
changes:

* Minor — small changes to content — without invohestnof Owner in the
approval;

» Major — changes affecting the flow of the proceduravith more
significant impact on the business — with involvernef Owner in the
approval.

The last approval stage by Company-Document Maniagetemporary one, and
will be switched off after the process will be undeontrol of Document
Managers in individual departments.

Monitoring of validity

A background job should be running on a regulaisha®mpare the expiration
date of the document with the current date andms$othe owner and controller
early in advance to update or archive documentaopg its validity further.

3.5 Implementation

Objective of the implementation phase has beendp the important documents
in the departments and register them in the systemim the affected staff and
ensure a proper handover of the responsibilitiesitborized employees.
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Approval Workflow
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Figure 2 — Approval workflow

Prior to any further activity, an updated Documklrsinagement Policy has been
published as an example of easy-to-understand allaitrdocument describing
the main activities and rules of the document mansmnt process.

Identify
The most interesting results of the first step tdgrmre:

* More than 10000 documents collected in over 40 deyzants.
» High variability from 4 to 7000 in departments sagting significant
document management culture differences .

Analyse

Documents collected in the step 1 have been fughalysed and discussed with
the experts. Several dominant issues become visible
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» Significant differences in the quality of the docemh format from
department to department — leading again to cutifferences.

* Many cross-area documents identified in severahdapents.

* International corporate documents without a cleemership, labelled as a
draft.

* Wrong understanding of the basic definitions — ewdter a brief
explanation, a lot of records and temporary documemave been
collected in the step 1.

Define

Finally only few documents per department have lssbected to be registered in
the DMS in the project round. Documents with loweportance, unknown
ownership or with wrong type were left out and vii# added later after post-
implementation review.

Control

After the documents have been registered and ap@rby respective owners,
they became monitored by the system itself, wheds an email notification,
informing owners about the need to update the deatsrin regular intervals.

3.6 Maintenance and Continuous improvement of the Docuent
Management System

After the implementation of the system, a post-enpéntation review has been
conducted, to evaluate the effectiveness of thdementation and fulfilment of
the original requirements. Implemented system hesnbreviewed from the
perspective of each requirement and observatiorts @otential follow up
activities documented iRigure 3

Following regular maintenance and continuous aawiwill strive to stabilize
the system and improve it with new features:

* monitoring of KPIs and their analysis,

» regular review of documents in scope,

» collect ideas for improvement and regularly seteot change requests,
» planning and controlling of improvement actions.
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Figure 3 — Qualitative correlation & evaluation nmiat

In order to implement a monitoring of the processfgrmance, following KPIs
have been defined:

Documents in scope- Number of registered documentgRD)

Documents in scope measure simply a number of tezgd documents per
organizational unit (e.g. department) and is a Bngoiantitative indicator useful

for comparison with other departments and for adranalysis.
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Ratio of valid documents (RVD)

Ratio of valid documents is based on the amountvaid documents per
organizational unit and measures the overall effecess and compliance.

RVDi= VDi, 100%
RD

WhereVD represents valid documenRD represents registered documentsiand
defines scope of measurement within an organizati@n department.

Approval success (AS)

Approval success should measure a ratio betweeteuof successful approval
workflows (SW) per number of all workflow approvdla/) for a given
organizational unit (e.g. department) and for a&gitimeframe (e.g. month). It
should identify the departments with high numberepécted workflows due to
formal errors. Documents managers of such depattnséould be then re-
trained.

Asi= >V 1006
Wi

4 CONCLUSIONS

DMS described in this article has been successfaijylemented and has been
positively evaluated during the process of ISO 9f®tertification. Link-based
solution enabled the implementation of the cenB®S without the need to
migrate the documents or prohibit the use soméaegkisting document storage
systems.

However, several issues surfaced during the imphatien which do not enable
an easy adaptation of the tool by employees. Fuxbatinuous improvement
activities strengthened with appropriate commuiocato users are therefore
important.

Further studies could be focused on the improvernétiie end user interface,
deeper analysis of the identified documents in otddind best practices how to
document the work instructions, and on the intépaciith the systems of other
organizations of the corporation leading to a @rtorporate DMS.
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