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ABSTRACT

Thesis refers to a project that aims to build upoaking VMI communi-
cation between UPM GlobalONE (SAP) system and glspmaterial
management system. VMI communication will enabléVl)i® harmonise
material scheduling processes and to shift thelgiggheduling responsi-
bility to the supplier (currently done by UPM). Themmissioner of the
thesis work is UPM Sourcing.

At the supplier end VMI will enable better contadlUPM product stocks,
harmonised way of communicating the UPM stock level the supplier
and increased transparency in the overall packamiatgrial supply pro-
cess.

The objective of the thesis work is to clarify atelscribe the process of
establishing a VMI supply model between customet sumpplier in pro-
cess manufacturing environment. On practical execuevel, the thesis
will follow up a piloting project on a selected URdper mill.

At the UPM mill level the work concentrates firstbn organisational
change management topics, secondly in developnai¢\ed in ware-
housing, inventory and production areas. Part @fstidy follows implica-
tions at the supplier side.

The introduction part of the thesis introduces URMPM Sourcing and
Walki as VMI vendors. The theoretical part of tihedis investigates the
VMI solution itself and the use of it in industriahvironment. A small
section of the work also studies supply chain mamamnt (SCM) and
supplier relationship management (SRM) as concepts.

The result of the work introduces a project franientroducing a VMI
communication system between UPM and Walki. Theieoab study re-
lates to the piloting project carried out in latpent of 2010. The outcome
of the work is a value stream study, indicating bemefits reached via
VMI.

Keywords Vendor Managed Inventory, VMI, Supply Chain Managein Industry

Pages 45 p. + appendices 5 p.



HAM K TIIVISTELMA

HAMEEN AMMATTIKORKEAKOULU

HAMK Valkeakoski
Degree Programme in International Business

Tekija Janne Keskinen Vuosi 2011

Tyon nimi Implementation of VMI supply model in process
industry environment

TIIVISTELMA

Tyo0 viittaa projektiin joka perustettiin paaméaaraakentaa toimiva VMI-

kommunikaatiojarjestelma UPM GlobalONE (SAP) -jat@man seka
materiaalitoimittajan tietojarjestelman valilla. \Mommunikaatio mah-

dollistaa UPM:lle harmonisoidun materiaalitoimitst aikataulutuksen
seka toisaalta siirtda toimitusten seka varastg@asseurantavastuun toi-
mittajalle. Tyon toimeksiantaja on UPM Sourcing.

Toimittajan paassa VMI-jarjestelmd mahdollistaaepaman kontrollin
UPM:n tuotevarastoihin, harmonisoidun kommunikdaitavan yritysten
valilla seka yleisesti parantuneen lapinadkyvyydatapakkaustarvikkei-
den toimitusprosessissa.

Tyon tavoite oli selvittdd seka kuvata prosesdiajoakennetaan VMI-
kommunikointi asiakkaan ja toimittajan valille pessiteollisuusymparis-
tossd. Kaytannon toteutuksen tasolla tyd seuraa -pMttiprojektia
UPM:n paperitehtaalla.

UPM-tehdastasolla tyd keskittyy organisaation mshédlintaan ja toi-

saalta VMI-mallin kautta saavutettavaan kehityksearastonhallinnassa,
varastonarvoissa seka tuotannollisissa asioissatydsta keskittyy myos
vaikutuksiin toimittajan puolella.

Tyon alkuosa esittelee UPM:n, UPM Sourcing:n sekalki VMI-
toimittajana. Teoreettinen osuus tutkii VMI-ratkaasseka sen kayttoa te-
ollisuudessa. Osa tyosta keskittyy myos toimitysketSCM) seka toimit-
tajasuhteiden (SRM) hallintaan konseptitasolla.

Tyon tuloksena esitellaan VMI-kommunikointijarjestéin rakennuspro-
jekti UPM:n ja Walkin valilla. Empiirinen tutkimusviittaa pilotti-

projektiin joka toteutettiin yritysten valilla 201@ppupuolella. Tydn tu-
loksena on myo6s arvoketjututkielma, joka selvittédill-jarjestelman
kautta saavutettavia prosessihyotyja.

Avainsanat toimittajan hallinnoima varasto, VMI, toimitusketjunallinta, teollisuus

Sivut 45 s. + liitteet 5 s.
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Implementation of VMI supply model in process inatlygenvironment

1 INTRODUCTION TO THESIS TOPIC

UPM is globally using a significant amount of pagkea materials in its

own paper production, e.g. paper reel wrappersreeldend plates. Pack-
aging materials are supplied to UPM productionsibit several suppliers.
The scheduling of packaging material supplies haditionally been a

problematic topic to handle for the production snit

Several different methods are used to communideePM packaging
material stock levels to the suppliers. This isfasimg to the suppliers, as
they need to learn the practises of each UPM mill.

Based on the known scheduling issue, the improvemsguest was ad-
dressed to UPM Sourcing Processes and Systems (@8&hisation
Business Experts. During the years 2008-2010, URep mills rolled

out an SAP based materials management platformol#tian called

GlobalONE. GlobalONE enabled harmonised and effectmaterials
management system that is similar to all the UPMsmThe system also
opens new possibilities to manage and automatiokagang materials
scheduling process.

UPM Kaukas, located in Lappeenranta, Finland, was of the UPM

mills that had been using VMI communication in stheduling towards
Walki before entering into the GlobalONE systemteAthe implementa-
tion of GlobalONE the VMI system disappeared andikés mill had

been approaching towards UPM SPS Process Expehiavie the VMI

communication embedded in the new GlobalONE satugie well. Other
UPM mill locations in Finland had also similar regts to improve the
mainly manual forecasting and scheduling processes.

This study concentrates on the creation of a VMutgan between UPM
GlobalONE and supplier Walki (located at Pietarsd&anland). The tech-
nical execution includes a VMI system solution tlraembedded in the
UPM GlobalONE architecture, and will be used glopalithin all UPM
paper mills.

The piloting project is executed with the packagmaterial supplier
Walki, but as the solution is embedded in the diglgatem template, it al-
lows the same message flow to be used with anylisugand material)
that is found applicable to work with the solution.

At the beginning of the project, it was decided tine initial project com-

position should consist of the dedicated UPM SP&u(@ng Processes
and Systems) Direct Materials Process Expert andl $&upplier Rela-

tionship Management) team member. The work woukb atoncern

Sourcing Category responsibilities, as the VMI agien model includes
some contractual obligations towards the supphéer the team was es-
tablished, the project was introduced to the UPMir&iag Management
Team and later on to the Mill Sourcing organisation
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2 RESEARCH QUESTION AND OBJECTIVES

The main question that the thesis will answer & kmimprove efficiency
in the supply chain via implementing VMI communioat between UPM
and Walki. The objective is to clarify the savirthat the corporation can
achieve via reduction in process costs, tied ressrand inventory turno-
ver by changing the requisition-to-pay process frcaii-off ordering to
VMI supply model (vendor managed supply). The resilexpressed in
the form of value stream map.

The research also investigates how the corporafidinrealise savings
through implementation of a global ERP system aacnlnised requisi-
tion-to-pay processes. One of the development $apito shift the supply
scheduling responsibility to the supplier (currgmtbne by UPM).

3 VMI CUSTOMER INTRODUCTION - UPM

UPM is one of the world’s leading forest industmpgps and the leading
producer of graphic papers. Production facilitiaskramong the world’s
best in terms of production efficiency and competitess. UPM products
are made of renewable raw materials and are rdagcldroducts are
manufactured using energy that does not acceleliatate change. UPM
has worldwide sales network.

As the frontrunner of the new forest industry, URMds the integration
of bio- and forest industries into a new, sustdmamd innovation-driven
future. UPM comprises of three Business Groupsrdgnand pulp, Paper,
and Engineered materials.

In 2010, UPM's sales totalled € 8.9 billion. UPMstmoduction plants in
15 countries and it employs approximately 22,00@leyees worldwide.
UPM shares are listed on the NASDAQ OMX Helsinlacsét exchange.
[UPM Financial statements release 2010.]

UPM'’s business portfolio comprises of six indeperideusiness areas:
Energy, Pulp, Forest and Timber, Paper, Label danddad.

UPM products i.e. papers, label materials and wwoducts are produced
in totally 63 production units worldwide: 53 in Eye, 4 in the US, 3 in
China, one in Australia, Malaysia and South AfriGdobally UPM has

paper mills in 19 locationUPM Annual report 2009]

Efficient, reliable technology and long-standinggiuction know-how are
the backbone of UPM production units' operatiortse @esire for contin-
uous improvement drives the company further - adgon with all its
stakeholders helps UPM treat customers' challeagés own.

A high level of technical expertise forms the bderscost leadership and
reliability as a supplier.
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UPM secures competitive access to critical producinputs. Operations
are based on close integration of raw materialsyggnand production.
The company is self-sufficient in pulp and 85% seifficient in electrical

power. UPM's own forests secure, in part, raw ndtsupplies.

UPM has adopted a life-cycle approach to its opmrat This means that
the company recognises and manages all possihkd soc environmen-
tal impacts its products might have in each stefheir life cycle - from
sourcing of raw materials, through production te tlisposal of the prod-
uct.

Environmental aim is continuous eco-efficiency ioygment. UPM has
made significant investments in the usage of reb&vhiels and conse-
quently reduced C&emission. This has resulted in a reduction of 4%
mill site CG emissions per tonne of paper since 1990. Alsohvoren-

tioning is that UPM has been awarded the EU Edoell#or most of its

paper grades.

One of UPM'’s key competitive advantages is itsls#tiworkforce, laying
the foundations for quality, continuous learningl aenewal in processes.
UPM's people development focuses on supportingiraomis business
and organisational transformation. UPM's operatians based on the
company's values: Openness, trust and initiafi\d®M Annual report
2009]

4 INTRODUCTION - UPM SOURCING

UPM Sourcing is a business integrated global fmctilt provides the
company supply market insight and access to opgéichsupplier base for
UPM Businesses, delivering cost effective and imtioe material and
service solutions for business requirements. UPMr&ing brings contin-
uous added value for UPM through professional sogrand procurement
process execution and effective inbound materiagplsusolutions.

In 2010 UPM external purchasing spend totalled EUR, of which
UPM Sourcing focus was 4,3BEUR (75%, excluding B@&&imber and
Energy from the total figure).

UPM Sourcing has about 500 employees, locatedarcthuntries and mill
sites where UPM is present. UPM Sourcing globakoigation also in-
cludes part of warehouse and Seaways (Sea TraiftidPart Operations)
personnel.

UPM Sourcing consists of following category teams:

Recycled Paper

Paper Business Group, Direct Materials
Energy&Pulp Business Group, Direct Materials
Logistics

Raflatac Business Area

Indirect Materials and Services

3
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Additionally, in the matrix UPM Sourcing also indes Sourcing Process-
es and Systems and Mill Sourcing as supportingstsef UPM-Intranet,
2011]

4.1 Recycled Paper Sourcing (RCP)

The UPM RCP department annually purchases aroumilli®n tons of
RCP for UPM's eight European paper mills, locate&inland, Germany,
France, UK and Austria.

Main RCP markets for UPM are in Germany, UK, Frarfgialand, Italy
and Austria. UPM has regional RCP purchasing osgdinns in these
countries. Regional teams are contracting RCP frarous sources, typi-
cal contractual partners are communities, citieisitipg plants and waste
management companies.

RCP Resource Management target is to provide ¢isieat, good quali-
ty RCP raw material to UPM mills. In practice tihieans both continuous
searching for more economic RCP sources and gjrfancost savings in
the RCP value chain (collection, sorting, logisti@rehousing) together
with UPM mills and with RCP supplierBJPM-Intranet, 2011]

4.2 Paper Businesss Group, Direct Materials Sourcing

UPM Sourcing Direct Materials Team is responsilie fhanaging the
global spend of paper chemicals, pigments, packagnt paper machine
clothing (PMC).

The teams’ way of working is cross-functional, cding the knowledge
of the internal stakeholders with the knowledg¢hef suppliers. Dedicated
category teams consist of professionals workingallg around UPM.

The team target is to create value together witbrial and external
stakeholders, by combining supply market expesdis# technological in-
novation according to the business needs.

Direct Materials Team is driven towards excelleraced constant im-
provement. The team consists of 20 sourcing prafieats, all with dedi-
cated product categorig&lPM-Intranet, 2011]

4.3 Energy & Pulp Business Group, Direct Materials
E&P Sourcing team supports the company businesssaneainly within

the Energy & Pulp Business Group. In short focusoiscentrated around
five UPM businesses:
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External pulp sourcing

Biofuels

Timber BA Sourcing

New Business Development (NBD)
Frey Bentos / Latin American Sourcing

[UPM-Intranet, 2011]

4.4 Logistics Sourcing

UPM Logistics Sourcing provides the company the tnedfective infra-
structure and supplier network which will enablesibess optimisation of
‘cost to serve' within the complete supply chain.

Roles and responsibilities of Logistics Sourcinglude the following el-
ements:

UPM logistics strategy

Common platform and infrastructure for businessekfanctions
Cost development and reporting

Supplier structure and contracts (rates and tariffs

Supplier management and performance monitoring

Joint business development

Capturing synergy potentials

Sea traffic management (UPM Seaways)

[UPM-Intranet, 2011]

4.5 Raflatac Business Area Sourcing

The mission of the Raflatac sourcing and procurermeganisation is to
sustain and improve the competitive advantage giraificient sourcing
and supply management by succeeding in the follpwey areas:

Acceptable quality (regarding specifications) coroperation with
R&D, production and other functions

Competitive prices and cost saving

Efficient raw material inventory management:

Efficient rotation of raw material inventory

No stock outs in regular (stocked) raw materials

Supply of special (non-stocked) raw materials atiogy to the
need

[UPM-Intranet, 2011]
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4.6 Indirect Materials and Services Sourcing

UPM Indirect Materials and Services sourcing cdssedf UPM Capex,
MRO, Function Services, Facility Management andblurcing, covering
together a spend of 0,9BEUR.

» Capex Sourcing focuses on UPM investment sour@oggentrat-
ing to Operative and Strategic investments madédwiaie

* Maintenance Repair and Operations (MRO) sourcikgstaare of
UPM maintenance spend and minor investments (MOP)

* Function Services sourcing focuses on marketingyngonication,
travelling and consultancy services sourcing

» Facility Management sourcing takes care of e.qrule, catering,
janitorial, work wear and security services sougcin

* IT sourcing consists of UPM hardware, software &hgrojects
sourcing

[UPM-Intranet, 2011]

4.7 UPM Sourcing Processes and Systems (SPS)

In late 2007 UPM took the decision to concentratat® operational pro-
curement activities in two locations: Tampere, &ml and Changshu,
China. The target was to make the procurement bpesaless mill-

concentrated, allowing increased flexibility andesg in implementing
process changes and more effective implementatidmaomonised pro-
curement processes.

The main task of the procurement centres is to aupgplobalONE (new
UPM ERP system) implementation across the corpmralfiampere centre
serves procurement operations in Finland, Centralofie and North
America. The second, smaller Changshu office seBlesa and Asia Pa-
cific region and was established in late 2009.

The main tasks for the procurement centres arétlosving:

» Back-office procurement services where performagifeiency,
expertise, economies of scale and control mandmtatisation

» Operative sourcing (spot-buy) services across URN im the ar-
eas where synergies can be achieved

* GlobalONE process ownership and support

» Synergies with Finance GTS (Global Transaction 8esy located
as well in Tampere)

» Closeness to sourcing category management: Iniegrat sourc-
ing category steering and management

* Closeness to the mills: Integration to mill exeontof operations

Total headcount of Tampere centre is currentlyT2& organisation com-
prises of Specialists, Senior Specialists (Busif¥ssess Experts), led by
five team Managers.
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Specialists can be referred as technical buyets satircing category spe-
cific business expertise or procurement procesgaglexpertise (e.g. elec-
tronic invoicing). Business Process Experts areentwdicated on sourc-
ing process development activities, being alsogneat the mills and as-
sisting end users. Each Process Expert is alscopéneir specific sourc-

ing category.

Business Process Experts ensure the implementafidPM Business

Rules at the mill locations, making sure that thies are locally followed,

bringing the best possible advantage to the cotiporaThe aim of these
operations is to streamline purchasing activitied processes into more
efficient and less fragmented form, creating adeidde and process sav-
ings for UPM.

SPS processes (streams) are divided in the folppairas:

* Requisition-to-Pay Process

* Source-to-Contract Process

* Master Data Management Services
* Procurement Services

» Systems and Solutions

4.7.1 Requisition-to-Pay team

Requisition-to-Pay team comprises of five Businesscess Experts and
one Specialist. Process Experts are dedicatedhéospecific areas: Direct
Materials, Indirect Materials, Warehousing, Sersiaad to-Pay activities.

Process Experts are integrated to the sourcingaatevork, ensuring that
sourcing managers receive the required suppoham activities. Process
Expert is also responsible owner, creating and tamimg the UPM Busi-

ness Rules on each specific sourcing area, agpistith end users in se-
lecting the most optimum procurement process to lBs&cess experts of-
fer also system support to the users, being linkgkd UPM IT organisa-

tion.

4.7.2 Source-to-Contract team

The main task of the Source-to-Contract team ifatilitate systematic
and consistent ways of working and sharing begttiges in the contract-
ing related operations. The team manages UPM eisgutools and sup-
ports in their usage. The Source-to-Contract teantributes to compe-
tence development by maintaining a sourcing trgirplatform, monitor-
ing and reporting sourcing performance related Kledy performance in-
dicator) and process measures.

Source-to-Contract team ensures good knowledge geament and suffi-

cient audit trail on tendering and authorizatidda.top of the other activi-

ties, the team organises different types of trgnelated to the Source-to-
Contract process and tools used by the end users.

7
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4.7.3 Master Data Management team

UPM SPS Master Data team maintains harmonised mdata manage-
ment processes within the GlobalONE environmentjuging material
and service masters, vendor masters as well as gl&al chemical data-
base.

The Master Data team ensures that sourcing categategies are being
followed, relating to master data management. €aetprovides systems
and process helpdesk assistance for both intenthkeaternal customers.
Master Data team members work in close co-operatitim the end user
network, finance and control function and extersiabpliers in order to
develop and implement the best practices in masti@r related processes.

4.7.4 Procurement Services team

The SPS Procurement Services team’s main purpote psovide pro-
curement services in the area of minor contraciimg) purchase order cre-
ation for UPM Global Functions and Group Head Gfffeunctions. The
team also provides support and guidelines for Rangburchasing and
develops Function purchasing processes.

4.7.5 Systems and Solutions team

SPS Systems and Solutions team’s responsible f@la@ment, manage-
ment and co-ordination of the tools used in UPMr8ioig, across differ-
ent business groups and functions. Team is algmnagble for optimising
the processes and solutions used in UPM Sourcidgaifollow up pro-

cess and solutions development and future outloakside of UPM.

The team comprises Development Managers (Global@Xiplate man-
agement), supported by Senior Specialists. The teaasponsible for de-
velopment, request-for-change process and stability

* GlobalONE solution for Sourcing and Sourcing Reipgrin gen-
eral

* Template management of operative solutions outSikbdalONE
application

* Information management solutions in UPM Sourcind an

» Technologies outside SAP

Development of solutions is done together with 8wmurcing Business
Process Owners, Process Experts, IT Service OvametsArchitects and
with key stakeholders from other functions.
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5 VMI SUPPLIER INTRODUCTION: WALKI GROUP

The Walki Group is an international company, prodggrotective pack-
aging materials and technical laminates for e.gepametal, construction
and various packaging industries.

Walki has decades of experience in manufacturiragl fand consumer
packaging materials as well as decorative and iomak laminates. Addi-

tionally, Walki creates specialist liners for soéidd corrugated packaging,
facings for the insulation and construction indesir and solutions for
technical applications.

Walki company structure is based on three busiasssss:

» Paper Packaging
« Consumer Board and
* Technical Products.

Walki has production facilities in Finland, Swed&grmany, Poland, the
UK and China. The combined annual net sales of Whlks exceed 300
million Euros. Walki Group presentation 2010]

5.1 Walki Pietarsaari and Valkeakoski units - in brief

Walki has two plants in Finland: one located on Enrenish west coast in
the city of Pietarsaari, and the second plant m itiiddle of Finland,
Valkeakoski.

The Walki plant in Pietarsaari specialises in wragpmaterials for the
paper industry, barrier lining and technical pradudhe factory has a
production capacity of 100,000 t/a, and is emplgyiB5 persons.

The Walki plant in Valkeakoski specialises in irsidn and construction
facing materials, technical papers, flexible packggs well as heavy du-
ty wrapping. The Valkeakoski plant also produceapping material for
the paper packaging industry. The plant has a mtomu capacity of
60,000 tn/a and it employs 200 persoigalki Group presentation 2010]

It was decided to conduct The VMI solution pilottkvithe Walki Pietar-

saari plant. Pietarsaari was selected as a pifmtlien because it supplies
reel packaging materials for all Finnish UPM mikidter the implementa-

tion the plan is to expand the VMI communicatioscalo other Walki lo-

cations in Finland and Europe. To help the follayvimplementation

stages in the process, Walki Valkeakoski plantesgntatives were invit-
ed and were present in some project group meetieigsat UPM Kaipola

mill.
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5.2 Walki®Reel and Walki®Disc products

Walki®Reel wrappers are tailor-made for customedith) the aim to pro-

vide maximum protection for the paper reels. Thappers are available
as traditional extrusion coated and laminated welppers as well as
wrappers for the hot-pack process.

The specific function of the reel wrapper is to\pde the reel mechanical
protection, moisture protection and to protect plager and board reels
from dirt and other hygiene hazards. The role efriel protection is es-
sential in UPM business as defects in this arealiaeetly claimed by the

customer, e.g. printing houses.

Walki®Disc reel end discs are assembled at botls efidhe paper reel.
The outer reel end discs are heat-sealable anthblain three different
qualities: PE-coated test-liner, kraft-liner or mha

Walki®Disc Jumbo is a special inner reel end digsigned for protecting
big size, “Jumbo” paper reels. The structure ofdise is a sandwich con-
struction of paper chips between two paper layénss gives the disc a
high stiffness and compression strength. Due to toastruction
Walki®Disc Jumbo does not collapse under heavydo&aeside the pro-
tective function, the loading tolerance is an intaot feature to consider
when transporting the paper reels to the customerdn train, truck or sea
vessel[Walki®Reel and Walki®Disc product brochures 2010]

Packed reel
Reel wrapper /

P
/’ ¢
Paper reel \

Reel end disc

Figure 1 Reel wrapper and reel end disc use in reel pratecti

The VMI pilot at UPM Kaipola mill included both reerappers and reel
end discs, specifically used at the PM4 packagemadment.
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6 VMI-VENDOR MANAGED INVENTORY

The VMI concept is described in the following way iBines et al. (2000):
VMI is a collaborative strategy between a custoarat supplier, aiming
to optimise the availability of products at mininwalst to the two compa-
nies. The supplier takes responsibility for therapenal management of
the inventory, within a mutually agreed framewofkperformance targets
which are constantly monitored and updated to eraatenvironment of
continuous improvement.

During the past years, the increasingly growingdran industry has been
to outsource the inbound logistics operations. pidgl operational model
to steer the so called C-class and MRO (matenigfgir and operations)
items is based on replenishment carried out byxéermal supplier. Most
of the applied Vendor Managed Inventory -applicagion industry are
based on manual work. According to studies madiigiarea, there are
only a small number of real, ICT-technology (infatn and communi-
cations technology) based applications found [f#ites, P., Lamming, R.,
Jones, D., Cousins, P. & Rich, N. (2000) Value &8tréManagement -
Strategy and excellence in the supply chain.]

Studies made in the field of VMI solutions indicdateat VMI solutions

used by the grocery industry are advanced comparéabse used in tradi-
tional industries. VMI solutions used in grocergrss are based on con
sumption information via shop cashier, real timéadd@he development
with articles on the shop shelves is also followath bar-code readers.
Readers (handheld) are used to visualise and ugtagctual situation in
the shop shelves and material storage. This typautdmation has not
been widely utilised in the industrial systems.

IT technology utilisation is currently on a poovétin existing VMI con-

cepts. Some bigger distributors and suppliers Hané mobile solutions
using SMS (short messaging system i.e. text messagenobile phones)
messaging to control customer stock levels cegtaaid thus minimising
on-the-spot stock controlling.

To some extent IT technology has been used inmattisolutions that are
available for the supplier to view customer stoekels. This type of
communication requires a high level of maintenaarue can be vulnerable
for human errors. Extranet solutions also inclueies with user authori-
sation management and information security. Sonpdcgpions use web-
cameras to identify customer’s actual stock situmatfe.g. raw material
stock levels in large silos) to the supplier. Caansurveillance also in-
cludes several failure risks, both technology anth&n related. Hakki-
nen, Kai, Hemila, Jukka, Uoti, Mikko, Salmela, Erdapponen, Ari,
Hamalainen, Harri, Siniluhta, Eero, Nousiainen, Bak& Karkkainen,
Mikko. VMI teollisuudessa. Teoriaa, teknologiaas@velluksia [VMI in
industry — theories, technologies and applicationSgpoo 2007. VTT
Tiedotteita - Research Notes 2406.]

11
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The VMI model that was planned to be establishewvéen UPM and
Walki information systems would include a true CPEBRollaborative
Planning, Forecasting and Replenishment) philosogine information
for stock control is based on communication betw®enindependent in-
formation systems.

6.1 Benefits of Vendor Managed Inventory

Before implementing and developing any stock cdrgodution, it is im-
portant to identify the benefits at both manufaetwand customer side. If
the benefits can only be recorded at one of theggsainvolved, the inter-
est and motivation of the other party to involvehe system development
may suffer.

6.1.1 Benefits for both parties

» Data entry errors will reduce due to computer-tozpater com-
munication. At the same time the speed of datagssing im-
proves and the number of human mistakes reducesdaugoma-
tized communication between the two systems.

* Both manufacturer and customer are interestedanhiag better
service level. Having the correct item in stock wlitlkee customer
needs it, benefits both parties in the business.

* A true partnership can be formed between the matwkr and
the customer: The parties learn to work closer ttegreand thus
strengthen the ties between the two companies.

* VMI solution stabilises the timing of purchase asgle/hile the or-
der generation is executed on a predefined bfdendor Man-
aged Inventory.com (2011)]

6.1.2 Customer benefits (UPM)

* Normally one of the goals in the co-operation isirtgprove fill
rates from the manufacturer to the end customeso,Ad decrease
in stock-outs and a decrease in inventory leveisbeareached.

* Planning and ordering process costs will decrease w the
scheduling responsibility that is being shiftedite manufacturer.

» The overall service level is improved by having tigit product at
the right time.

* The manufacturer is more focused on providing betégvice to
the customerfVendor Managed Inventory.com (2011)]

* In the case of UPM one of the main benefits wasmoptocess
standardisation across the mill locations. Impletingna VMI so-
lution would ease the harmonisation within the pagkg materi-
als

» After completing the piloting project with Walki,RM is able to
implement the VMI solution with any supplier (or teaal group)
in the future

12
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6.1.3 Manufacturer benefits (Walki)

* Forecasting can be improved through better visybiif the Dis-
tributor’s Point of Sale data.

» Sales promotions can be more easily incorporatiedtie invento-
ry plan.

* ltis possible to reduce Distributor ordering esr@vhich normally
would lead to a claim or return of goods delivgred

* The visibility of customer stock levels helps tenmdify priorities in
replenishment. Before entering VMI, a manufacturas no visi-
bility of the quantity and the products that ardeved by the cus-
tomer. With VMI, the manufacturer is able to see ttotential
need for an item before it is ordered.

* Improved visibility on customer stock levels alsues the possi-
bility for the supplier to better adjust producticapacity to the
fluctuations on deman{vendor Managed Inventory.com (2011)]

6.2 Considered negative effects and potential risks

Although aimed to bring positive effects for botharfees, VMI solution
will also have some negative effects and potenisils. Following topics
were identified when creating the project plan:

* Inthe initial project phase the workload at Walkil increase

* Also UPM workload will be higher in the initial pbe, as VMI the
system functionality needs to be monitored

» UPM warehouse process discipline will be essetdigliccessfully
implement the solution at mills. This is criticatpecially when
UPM has just lately implemented new SAP solutioitsaproduc-
tion units around the world

» System updates will be required at UPM side

* High change management effort at UPM mills

» Challenges in the invoice handling process, folldwg the Requi-
sition-to-Pay process changes at mills using VMI

» Simultaneous project for harmonisation of UPM matanasters

7 SCM - SUPPLY CHAIN MANAGEMENT

Kauremaa et al. (2007) state that the managemeintesforganisational
material and information flows (referred to as dypghain management
or SCM) has emerged during the last two decades ascreasingly rele-
vant perspective and as a set of tools for companigarious industries.

One patrticular way of employing SCM is to adoptcfe supply chain
collaboration models, such as the vendor-manageehtory (VMI) ap-
proach. Supply chain collaboration models (paréidyl VMI) have been
studied via only little empirical research. Theseai clear lack of studies
examining the phenomenon in multiple industriesrfrine point of view

13
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of both parties — suppliers and buyefikauremaa, J., Smaros, J. &
Holmstrom, J. (2007) "Empirical Evaluation of VMT'wo Ways to Bene-
fit"]

An additional concept, related to the supply chmamagement is collabo-
rative planning, forecasting and replenishment (RP®hich is an evolv-

ing business practice that seeks to reduce supaly costs by promoting
greater integration, visibility and co-operationtveeen trading partners'
supply chains. The VMI solution built between UPKkdawValki includes

these same targets.

7.1 Ways to improve supply chain performance

Riikka Kaipia (2007) states that supply chain infation flow significant-
ly influences material flow behaviour. To improvepgly chain perfor-
mance, efficient information sharing practices kEmgely recommended
for companies to use. There is however limited Kedge existing on
how companies should choose their supply chainnptgnapproaches and
the extent to which information is required. Acdagito Kaipia the exist-
ing literature does not give proper answers toqgtnestion of which situa-
tions, or during which supply chain phase, vend@naged inventory
(VMI) is an efficient replenishment mechanism.

Kaipia also suggests that there are two main reag@t cause imbalance
between material and information flow between tvaonpanies. Firstly
frequent supply plan updates, made according taaddrmmhanges, varying
planning processes and horizons cause the phenonoatied “planning
nervousness”. This phenomenon is the main reasoa bullwhip effect
and large volume changes at the supplier side.s€bend identified rea-
son is lack of planning capability, inadequate infation or inability to
use shared information at the company.

According to Kaipia, planning nervousness can liced by stabilised
planning and synchronising information sharing lesw the companies
involved in supply chain. The suitability of the \YMystem in materials
management can be measured by reaction time thataigable for the
supplier. The time benefit for the supplier is degiag on the delays
caused by order batching. Suppliers’ long producgilanning horizon and
infrequent production makes benefiting out of tHdI\system more chal-
lenging for manufacturers. Improving the quality sifared VMI infor-
mation takes place by offering the right informatend improving down-
stream planning[Kaipia, Riikka. Supply chain coordination — stuslien
planning and information sharing mechanisms. 2007].

7.2 Planning nervousness between UPM and Walki

Planning nervousness had been recognised in thenaoioation between
UPM and Walki. Walki is different to UPM comparedthvmany other
material suppliers, as on the one hand Walki sapgie reel protection
material to UPM, but on the other Walki also actsaaclient to whom

14
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UPM Pietarsaari supplies kraft paper as raw mateide converted as
reel wrapping material. In order to have the VMhamling operating
properly, the complete supply chain from raw mateproduction to de-
livery to end customer (UPM mills) needs to be idntion to.

Change to GlobalONE materials management systenalsadcaused ad-
ditional pressure in the supply planning, as alMJRills had just lately
started to use GlobalONE and its requisition-to-pegcesses in ordering
the material from Walki. There had been only aelittme for UPM mills
and Walki to adjust to these processes. At the same the system
change had caused a situation where some existimgging requisition-
to-pay processes needed to be replaced by a nemoheed process of
which the end users had limited knowledge.

After the VMI project group had been joining thestimeetings it became
obvious that a representative from UPM Supply Cljpaper sales) organ-
isation was required to be included in the progteering group. Valuable
input regarding the reasons for the planning nesmess increase was col-
lected from the Supply chain representative.

One fundamental issue that had ruined Walki’'s supgfformance since
the early 2010 was the fact that UPM Pietarsadltidecided not to keep
any buffer stock of raw materials supplied to Walkinis caused a dom-
ino-effect in the supply chain, the final resulirgethat the supply per-
formance of Walki towards UPM mills dramatically cdeased. As the
UPM mills were no longer having respect towards kvalipply sched-

ules, the mills started to increase safety sto¢Kmished Walki products

(reel end discs and wrappers) to cover the uncgytalt the same time
the forecasting became obsolete, while the forewastas made through
direct purchase orders. At Walki’'s end this caudiéigérent forms of un-

certainty, e.g. machine down-times (due to missavg material) and pro-
duction cuts.

Summarising the effects of the increased plannienyausness it can be
stated that the implications of decreased inforomafiow and planning

quality are severe for both the supplier and custocompany. This also
generated the request to implement VMI communicabetween UPM

and Walki, while UPM mill procurement organisatistarted to create al-
ternative supply plans to replace Walki as packagaterial supplier.

8 SRM — SUPPLIER RELATIONSHIP MANAGEMENT

To maximize the profitability in the business, ammany must optimise
the use of supplier base and move towards closg;tlerm relationship
with the chosen suppliers. The systematic way afiagang the suppliers
is referred Supplier Relationship Management, SRMw.mckinsey.com,
2011]

Burton and Boeder see SRM concept as a more tedlyniobust version
of e-procurement. SRM is primarily concerned witteaded procurement
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processes such as sourcing execution, financialsacions, sourcing
analysis, and sourcing performance measurementeaaiback. In many
contexts, SRM is integrated with product lifecya@mnagement (PLM),
supply chain management (SCM), and enterprise resquanning (ERP),

because organizations need these touch pointsgihoati the business cy-
cle, from new product development to customer ofdiiiment and post-

sales service and support. SRM has many featurehwhan be summa-
rized into the following categories:

» Transactional automation: SRM automates the rewyrtiansac-
tional processes between the company and its supplThis in-
cludes activities like sourcing, contract managetndirect pur-
chase order and invoice routing, payment and relatan, and
real-time transactional monitoring.

» Single-enterprise integration: Concept providesingls-pipeline
view of the supply chain with multiple facilitiedepartments, pro-
cesses, and software applications for the orgaorsand its entire
supply base.

e Supply and demand visibility: SRM provides visityiliof infor-
mation and requirements between the company anslufipliers.
Technically this is achieved via portals and agtlan integration.

» Collaboration: SRM allows the company and suppliershare re-
al-time information and collaborate on various dypgpocess is-
sues.

* Analytics: SRM concept includes real-time analyticapabilities
to measure and optimise process performance.

The strategic advantages of SRM visualise in tesfieveraging the sup-
ply base for competitive advantage. SRM enablesctiapany and its
supply network to make improvements in the areaseof product devel-
opment, sourcing and procurement processes, proemtereactiveness,
information exchange, collaboration, and strateglationships[Burton,
Terence T.; Boeder, Steven M. Lean Extended Ergergvioving Beyond
the Four Walls to Value Stream Excellence, 200%63-164.]

8.1 SRM project in UPM Sourcing

UPM Sourcing took the strategic decision to impr@sesourcing strategy
from traditional tactical buying towards suppliezvelopment and value
chain integration during the 300T cost saving paagrinitiated in 2005.

Following this new strategic alignment, UPM Sougcitlecided to intro-
duce a program called SRM in 2009. As UPM Sourdiragnot have suf-
ficient resources (nor knowledge) to execute SRErafions, the decision
was taken to recruit SRM specialists from other ganies having longer
history in the field of SRM.
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UPM Sourcing - Strategy Implementation b
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Figure 2 UPM Sourcing strategy implementation

One of the consultants awarded to support the URW $rogram was
McKinsey. McKinsey & Company is a global managemeansulting
firm and known as a trusted advisor to the worl@'ading businesses,
governments, and institutions. McKinsey has abod®® consultants, lo-
cated at 95 offices in over 50 countries. Forb@esAmerican publishing
and media company) estimated the company's 206hueg at USD6.6
billion. [www.mckinsey.com, 2011]

Before the SRM program UPM Sourcing identifiedlitse be at the level
of price leverage and spend management (Figui@Ry! program was
established to build a systematic supplier relatgm management pro-
gram in UPM. The process and its contents will lpared and taken into
use with all stakeholders. The result of the progveas expected to be the
UPM Sourcing’s next step closer to the UPM visigalisation: Total val-
ue chain integration between suppliers, UPM andcerstiomer[Lean
Sigma Manufacturing Green Belt —programme mateg@ll,0]

SRM program starts with supplier classification evhis made based on
the importance of suppliers and focus of intereaburces. Supplier per-
formance measuring based on selected KPI's (kdgrpsance indicator)
and supplier surveys play important part in thepsiep classification, fol-
lowed by feedback to support continuous improvenoétite relationship.

The program also generates a frame for systematjegh management in
co-operation with the suppliers, aiming to geneegate identify new cost
saving opportunities and value generation. Estadtissupplier projects
also promote internal competence development satera culture for
SRM in UPM.
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UPM core values trust and openness will be empbasisgoughout the
SRM program, meaning that transparent relationsatveen UPM and
the supplier is seen as one of the most importaatbler for successful
implementation of SRMLean Sigma Manufacturing Green Belt —
programme material, 2010]

8.2 SRM partnership between UPM and Walki

Typically 70-80% of the sourcing spend is formedjust a small percent-
age (1-10%) of total supplier base. This is theeaso with UPM, where
250 suppliers were identified as strategic fordbmpany operations. The
target of SRM program is to invest in these stiatsgppliers to get the
best efficiency out of the co-operation and to hea@ximum cost saving
potential.

SRM further classified the strategic suppliers, aathe down to a group
of approximately 10 “Level 1” suppliers. Level 1pglier classification is
partly based on the conducted supplier survey itithtated the motiva-
tion and willingness of the supplier to participtte UPM SRM program.
Walki was one of the suppliers that qualified irstiroup.

Level 1 suppliers belong to the category of Sup@evelopment, having
a commonly agreed development strategy, businessapld related KPI's
followed by continuous improvement program betwtenparties. Focus
with Level 1 suppliers is on continuous end-to-ar@O (total cost of
ownership) development program together with UPiMan Sigma Man-
ufacturing Green Belt —-programme material, 2010]

9 UPM SAP SOLUTION: GlobalONE

As the history of UPM is fragmented and consistsenferal company ac-
quisitions, this has over time lead to the probleirhaving practically

each mill using its own legacy data systems. Fragaten of the data
systems has become a growing problem for UPM, daytd is more re-

quired to have one operating system, which integrétte operations be-
tween different production units.

When defining the ERP (Enterprise Resource Plannmuginess case,
UPM selected SAP/R3 (Systems, Applications, Praduct Data Pro-
cessing, Real Time, /3Tier Architecture) as supgbe its global ERP so-
lution. The UPM solution is called GlobalONE, defig the SAP template
UPM will use.

More precisely, GlobalONE is a new common work smrvnent for pro-
duction, maintenance, warehousing and sourcinginwitiPM. The main
advantage is that all UPM mills will work accorditigthe same processes
within maintenance and sourcing operations. Thismaethat mills and
people can learn from each other and use the twked&now-how
throughout the company.

18



Implementation of VMI supply model in process inatlygenvironment

GlobalONE solution comprises of the GlobalONE tespl(95% of the
solution) and required localisation elements (5%heftotal solution). Lo-
cal elements are local configurations, localisedpiate interfaces, local-
ised forms, local developments etc.

Global template is fixed part of the GlobalONE simo which is used to
rollout GlobalONE at UPM mill locations. Templatecludes processes,
interfaces, technical elements and documentatiamy ghange in the
GlobalONE template requires a legal reason or @ dmisiness case. If
changes to the global template are required, backwaplementation to
the live production units has to be taken into accdUPM GlobalONE
project education materials, 2008-2010]

10 INTEGRATION OF UPM-WALKI ERP SYSTEMS

As UPM recently finished the GlobalONE project implentation within
its worldwide production units, the company nowkset® find benefits of
the integrated ERP solution. One way to utilise@hebalONE platform is
to make UPM internal stock levels visible to thesén suppliers.

The stock level of each packaging material itenthes main information
that is requested to make the VMI communicatiorb&thbetween UPM
and Walki materials management systems. Regularyntunicated stock
levels from each UPM mill location would be the keformation to de-
crease the planning nervousness that had beenagethdretween the
companies.

In order to bring the project into the executionelewithin UPM and
GlobalONE platform, it was requested that UPM SP&gss expert or-
ganisation prepared a functional specification,cdbsg the requested
change in the GlobalONE system. The functional i§pation also ex-
plains the requested change to the IT experts nmooetail. IT experts
will then further evaluate the workload requireddasring the proposal
further on technical system execution.

UPM IT organisation is a centralised function l@hin many different
locations. Also the VMI communication request wasde in co-operation
with IT department owners and specialists both imafd and Poland.
UPM IT also allocated some external consultantgrazess the program-
ming of the requested system change.

10.1 Functional Specification for VMI within GlobalONE

To be able to start the change request processoiba®NE system, the
UPM SPS process expert created the functional fegean first that is
required to describe the change more in detail. flihetional specifica-
tion consisted of the elements explained in thiefahg chapters.

19



Implementation of VMI supply model in process inglygnvironment

10.1.1 Requested VMI message functionality

A new SAP transaction was required to enable tleuser (Mill Buyer)
to create and modify the inventory data (speciired-table) content, de-
fining the message that will be communicated tostigplier.

As a result, SAP (GlobalONE) generates a file aartls an MQ-message
(Message Queue) to the supplier (Walki). Messagergion is scheduled
to take place once a day.

For the packaging materials (reel packaging) it wsmated that each
storage location (in the production plant) will kamaximum 20-30 dif-
ferent material items.

PROCESS FLOW FOR VMI MESSAGE COMMUNICATION

Generate and send
message to Vendor
(stock level information)

i§4

Figure 3 High level process flow for VMI message communicati

Figure 3 describes the principle of VMI messagirggween UPM and
Walki material management systems. UPM mill buyaintains a Z-
table, which contains all the data that will be coamicated to the suppli-
er. This also enables control at buyer side to re¢épanessages if there
will be more suppliers or materials within the seab VMI in the future.

UPM GlobalONE system generates the VMI messag&dimgy the actual
stock balance of each included material. This & dhly daily changing
data in the message. The message is received ®Wdhe material man-
agement system and converted directly as demandwgiech Walki sales
department is using as input for supply plan.
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In case there is some error in the message comationic Walki system
recognises this and this is communicated back tMUWRIl buyer (via
SMS message), who will then take necessary covee@ctions. To be
able to trace and monitor message traffic, eachsagesincludes a time
stamp referring to the moment when the messagayeraerated.

Depending on the stock level information, Walkigaleither the action to
replenish UPM stock (with pre-agreed material bptoh waits for the
agreed stock level trigger to be reached. Befadisy the VMI commu-
nication each mill buyer will agree the optimaletgifstock levels and re-
plenishment batch sizes in co-operation with thggpbar. These stock lev-
el triggers are important to be agreed as those¢harsafety stock values
for each mills” packaging department.

When defining the lead times for stock replenishin&¥alki will also
guarantee delivery times for each material. Tolide #0 guarantee the de-
livery times to UPM, Walki is also responsible @&eping required safety
stock of UPM materials on hand. Walki is thus cactmally obliged to
supply UPM the materials requested, on agreed (micss.

10.1.2 Requisition-to-Pay process reference

UPM SPS Requisition-to-Pay process owners creatsokps descriptions
and supply solution alternatives to steer each ma&group. These guide-
lines were referred while designing the UPM-Walk¥iVsolution. Har-
monisation of Requisition-to-Pay processes UPM-widé enable the
company to steer its procurement operations towsungpliers in a con-
trolled way.

It was also decided that VMI pilot will finally béeveloped towards the
VMI consignment solution where the supplier owns ithventory until the

point of stock-out at customer, but for the systwevelopment phase it
was decided to start with VMI messaging withoutugiog too much on

the inventory ownership.

The most important process step in the VMI solutierthe scheduling
control, being transferred to the supplier. In pgs#cthis means that as
soon as the supplier has visibility over the UPMcktitems, the local
UPM mill buyer or production scheduler will not et control the stock
replenishment decisions. Supplier will own the eshment responsibil-
ity, and has the freedom to operate within theggeeed contractual terms
(prices, volumes etc.) Frame supply agreementapgred on a corporate
level by UPM Sourcing Manager, defining e.g. paymenms, delivery
terms, prices and other global contract terms. gblution is then agreed
locally between each mill Buyer and the supplier.

Before implementing the VMI solution between UPMiaWalki, a tradi-

tional replenishment process was in use, where dRMtes an order to
Walki at every step of the supply chain. Eventu#ilg system results that
both UPM and Walki end up keeping safety stockshef same product
items. This procedure increases the amount of wssacy inventory in
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the entire supply chain and paradoxically, redubeslevel of customer
service and results a poor response lefAP Business Maps: Vendor
Managed Inventory (VMI)]

Through the VMI solution, a manufacturer, like Walkkan offer the cus-
tomer a value added service by performing the negienent planning
tasks. The manufacturer will have increased visybihto the actual cus-
tomer demand by sharing a system view from theocwst inventory (via
VMI message). Additionally, the suppliers may odoaally have better
decision-support systems in place than the custdrasr In the optimal
case this will improve customer service level, lovagistic costs, reduce
inventory levels and lower resulting sales coste Do automatized pro-
cessing both parties will also improve process eyohes and thus de-
crease overhead cos{SAP Business Maps: Vendor Managed Inventory
(VMI)]

10.1.3 Constrains to the execution of VMI solution: Timskpck bookings

To enable accurate and up-to-date stock informatias required to se-
cure that the stock balances at UPM materials nme&anagt system are
correct. This means that both goods receipts (maatawoking into stock)

and goods issues (stock-outs) have to be madeytitidhe UPM stock

inventory level information is not up to date, tii&l system message
generated and sent to the supplier becomes obséletihe GlobalONE

solution has just lately been introduced at UPMI toitations, this also
includes a significant change management effortregmoill end-users.

To enable the timely goods receipt at UPM warehpiiseas agreed be-
tween UPM warehouse personnel and Walki that dueagh material
shipment Walki will send UPM receiving warehouseifiax message,
including the delivery details. To secure this cammation the contact
information file of Walki and UPM warehouses waddated. As Walki
sends out the packing list copy of each shipmehtRM, warehouse per-
sonnel has a sufficient amount of time to book ghgament into Global
ONE system, before the shipment physically arriseshe warehouse.
This way also boking delays resulting from e.ge |&riday afternoon
shipments or employee absence will be reducedyeamessage triggering
goods receipt is received before the actual shipraerives at UPM.
GlobalONE stock balance remains updated and camekpgly Walki is
able to see the UPM stock level changes directr éiie shipment.

At the other end of inventory booking, the goodsies need to be as time
ly executed as the goods receipts. To secure tMBIamill must have
portable mobile bar-code reading devices in usebidandhelds were
introduced at UPM mills together with GlobalONE.

One of the discovered challenges was that the URIMusers were not
using the mobile devices in a harmonised way ah eaidl location and
there were also some software related issues watldévices. The use of
the devices was recognised as training topic and SPS process owners
gave the required on-site training to the end-useodtware topics were
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resolved during late 2010 between the software faatwrer and UPM IT
organisation.

10.1.4 Functionality of the VMI solution in GlobalONE

In order to have the GlobalONE system communicatetgiested data to
the VMI supplier, a pre-requisite is that a dataddas created, defining the
information that is required to be communicatedveen the two materi-

als management systems (UPM-Walki). In the sysegmihology, the da-

ta table is called Z-table.

To ensure the correctness of data included in thable, table creation
and data maintenance was decided to be in the nsipldy of the mill
buyer in each UPM mill location.

Following information is required to be includedtie Z-table:

* Supplier number

* UPM plant code

* UPM mill storage location

* UPM FO (Framework order) reference

* Material item number

* UoM (Unit of Measure: KG or PCE)

* Min Stock level

* Max Stock level

* Current Inventory value (the only daily changingaja
» Timestamp when the last VMI message was sent

According to the above listed data, the requesi#&B Srogram prepares
MQ-messages (Message Queue) in specified formayl Wi, plant and
storage location related is important to the s@pphs it enables the sup-
plier to identify correct delivery address in eddAM mill. As the plan is
to expand VMI communication practise to all UPM Isjithis means that
multi-mill-suppliers (like Walki) will receive appximately 20-30 differ-
ent VMI messages daily from UPM mill locations.

SAP data field MARD-LABST (abbreviation stands frrent inventory
-value field in standard info tables for SAP MaaéiManagement func-
tional module) contains the actual stock balandeevevhich is communi-
cated to the supplier with the other informatiostdd above[sapbrain-
sonline.com, 2011]

There is a separate message for each UPM millggdocation (for each
record of the Z-table). MQ-messages are sent toifsgm supplier once a
day (at 06:00am). Every time when the MQ-messagébkan sent, the re-
spective timestamp is updated to the Z-table tdlenthe checking possi-
bility in system communication error situations.
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11 VMI PROJECT PILOT

After the technical specification of the VMI solomti within the GlobalO-
NE system was defined, the implementation proce@&aedmill environ-
ment. The project organisation included at thisnpdlPM SPS Process
Expert, SRM project manager, mill sourcing managard also Walki
process owner. SRM project provided the steerirtcamtrol of the VMI
project, planning of the implementation scheduless vagreed together
with SPS process expert. As the project was defitieddiscussions were
started with the UPM mill sourcing managers, inesrtb find a suitable
mill location to perform the pilot project.

When defining a suitable mill location for the VMilot project the fol-
lowing topics were considered:

* Location in Finland (as Walki Pietarsaari supppeskaging mate-
rial to all Finnish UPM locations)

* Motivation of the mill organisation to commit toetiproject

* Number of development requests received by SPS®gsaExperts

» Complexity of mill area: Some mills have one packggnaterial
location, others having or multiple locations

» Walki supply scope to the mill

* Workload situation and attitude of the of the npHocurement,
packaging department and warehouse towards thelopevent
project

» Status of the mill in using mobile devices

After evaluating the above criteria and discussaoiin the mill sourcing
managers, it became clear that UPM Jokilaakso millE&msankoski and
Kaipola were the most suitable places for VMI ppaobject.

Out of the two locations Kaipola was selected fa YMI pilot, the deci-
sion being supported by the positive attitude o thill organisation.
Kaipola had been using an automated ordering systémWalki before
the GlobalONE implementation. The workload of thegurement organi-
sation had increased significantly while the olastoanatic ordering system
could no longer be used in GlobalONE. Other topat decided pilot for
Kaipola was that lately nominated mill buyer at p@a had been trans-
ferred from UPM SPS organisation, having experiesic®&PM requisi-
tion-to-pay processes. Buyers” SPS working expegieand contact net-
work among SPS process experts supported the alecisi nominate
Kaipola as piloting mill.
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Figure 4 View over UPM Kaipola paper mill

11.1 UPM-Kaipola mill, paper machine line 4

UPM Kaipola operates three paper machine lines: ,PRM6 and PM7.

These three lines have an annual production cgpaicit10 000 tons. The
main products are magazine- (PM6), newsprint- (P& directory pa-

pers (PM4 and PM7). The most used raw materialsaremill chips, re-

covered paper (RCP) and pulpwood (spruce). Kaipolases the biggest
deinking plant in Finland, “washing” two thirds tife Finnish household
recovered papefUPM-Jamséa River Mills Presentation 2010]

PM line 4 started operating on March 30th 1961. d{mper machine 4
was originally manufactured by Beloit and represdrthe latest technolo-
gy of its time. The width of the paper line was é™and running speed
was up to 915 m/min. Capacity of the machine lirzs wp to 120 000 tons
per year.

Paper machine start-up was successful and the mgndgector Juuso
Walden was inspired to praise the machine to beéhighest level in the
world.” During the first year of operation PM4 praxed 59 200 tons of
paper.

The first super-calender was integrated to the macline in 1964, fol-
lowed by a second one in 1971. The machine line demkcated to the
production of news and magazine papers. Afterstage PM4 was dedi-
cated to thinner paper qualities: directory paperbe able to do this the
press- and wire section of PM4 was renewed in 1985.

Drying section, soft-calender and latest technol@pyireel-winder were
renewed in 1996 and capacity of the machine line significantly in-
creased. At the same time the complete directopepananufacturing
within the UPM group was concentrated to Kaipold.mi

The latest revision of the wire section was mad@065 and simultane-
ously new head-box technology was implemented & ghper machine
line. After these modifications PM4 represented [dtest technology in
the markets, just like when it started in 1961.
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During the four decades of operation, PM4 has predwabout 5.25 mil-
lion tons of paper. All that is left of the origin@chnology is in the suc-
tion section of the machine line.

Continuous improvement and first class quality hbgen the bottom line
throughout the history of PM4. In 2008 the macHine was awarded by
the “Best improver” award in the UPM printing pagpkvision. Looking at

the efficiency of the machine it stands out of cetitpn even today.

With regards to the future outlook, new paper gsaale continuously de-
signed, for example EcoLite which is already in ttmmercialisation
phase[UPM-JokiNet publication 29.03.2011]

11.2 UPM-Kaipola PM4 packaging department

Kaipola PM4 packaging department is located atetiek of the paper ma-
chine line. PM4 has two winders that in 2011 praaltotally 160.000
tons of paper for further processing at the pacigqdepartment.

The packaging department has 11 employees, the iworganised in five
shifts, seven days a wedBeppo Ruuhijarvi, interview 02.05.2011]

As packaging is the last operation in paper pradogit is also very criti-
cal from the customer point of view. It is importdhat the paper reel is
properly packed, to avoid any quality deviationpaper. Beside the qual-
ity it is also important that the reel is deliveragainst correct customer
order, in ordered quantity and finally labelled @cling to the customer
specification.

Quality control by packaging department persongehostly visual, thus
it is critical that the personnel are properly iosted to find and report
any products deviating from customer order. Visialtrol pays attention
to reel winding, wrapper gluing and reel end ditaching (press) pro-
cesses. Any uncontrolled packaging material folasnd) winding process
could eventually cause quality issues during neidport, e.g. reel pack-
age breaking or allowing humidity to enter insile packed reel. Firmly
packed paper reel is a sign of a quality producbtih reel packaging op-
erator and end customer (e.g. printing house).

The main target of PM4 packaging department quabtytrol is to secure
customer reel packaging according to the custompecification require-
ments (during handling, transport and storing pfas€he packed reel
must be tolerant against humidity and properly llede(inner marking
and other etiquetteg)UPM Kaipola: Operating manual - PM4 reel pack-
aging, October 2008]

11.3 Project execution with mill users

As the piloting mill was decided, the next step wadefine project organ-
isation within the Kaipola mill. For efficiency reans the group was
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planned to be as compact as possible, eventualphimg the following
resources:

» Packaging department supervisor

» Material scheduler dedicated to packaging materials
e Mill buyer and

» Procurement process expert

Besides the mill resources, the SPS process eapdrSRM project man-
ager were co-coordinating and facilitating the telam®@etings. Meetings
were scheduled every two weeks: one meeting orgdrosline and the
second on-site (at Kaipola mill), face-to-face nmegtAt the later stage of
the project mill group also joined meetings with [¥Waroject members,
but in the initial phase this was not required.

After nominating the project group, the task wasétect the packaging
materials required in the VMI communication. Thitegtion was made by
the mill resources, as they have the best visgjoditd experience over the
product items. To limit the total number of itentsds low as possible,
seldom ordered, low stock turnover (less than gomeeyear) and trial

items were excluded. Figure 5 lists the items andksreplenishment pa-
rameters that were defined for Kaipola PM4 VMI coomication.

Plant: KAI1
Storage location: PAK2
Purchasing doc: 4300003285

Item no Mat no Description Min stock | Max stock | Base unit
10 18566480 [REEL WRAP 1200 KPUG/PE/KPUG 220 14,00 22,00 tn
20 18627221 [REEL WRAP 1600 KPUG/PE/KPUG 220 10,00 17,00 tn
30 18566486 |REEL WRAP 2000 PAINAMATON 220 10,00 18,00 tn
40 18300239 [REEL WRAP 2400 KPUG/PE/KPUG 260 12,00 23,00 tn
REEL WRAP 2800 KPUG/PE/KPUG
50 18976021 |120/20/120 9,00 18,00 tn
Plant: KAI1

Storage location: PAK2
Purchasing doc: 4300003293

Item no Mat no Description Min stock | Max stock | Base unit
10 18566968 [OUTER DISC 980 DUPLEX/PE 280 0,80 2,00 tn
20 18975841 |OUTER DISC 1030 DUPEX/PE 280 0,30 1,00 tn
30 18566970 |OUTER DISC 1080 DUPLEX/PE 280 0,30 1,00 tn
40 18566885 |OUTER DISC 1130 DUPLEX/PE 280 0,80 2,40 tn
50 18566886 [OUTER DISC 1180 DUPLEX/PE 280 1,00 2,40 tn
60 18566973 |OUTER DISC 1230 DUPLEX/PE 280 4,00 9,00 tn

Figure 5 Selected VMI material items for Kaipola PM4

After the VMI communication implementation at UPMlIs1in Finland,
Walki will receive messages daily from nine papdt lmcations. Some of
the mills (like Kaipola) have also more than onekaaing material loca-
tion, creating more data flow for Walki. Thus it svassential that the
number of items per storage location was kept mimmim.
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As listed in Figure 5, Kaipola users defined inatotl item lines that
should be communicated to Walki on a daily basist &f the 11, five
items are reel wrappers and remaining six itemsesieend discs.

As the delivery performance of Walki had been detating during 2010,
the mill users first defined the safety stocks oo high levels. This was
however discussed and after the end users unddrtesystem function-
ality better, the stock levels were adjusted oriséa levels that would
enable targeted inventory value reduction at Kaipt14 warehouse.

12 COMMUNICATION PLAN FOR THE PROJECT

As in most projects, the communication of the prbj@oceeding was re-
garded as high priority item. Well organised amaelly communication is
the best enabler of commitment within the projeciug and also the key
to overcoming the change resistance.

Effective communication includes the following:
* Informing the employees
* Enabling feedback
* Promoting wide-scale consultation

According to Bennis and Carnall communication lseg process skill re-

quired from change agents to get others to undefsaad accept change.
Firstly, this requires an ability to communicateasl objectives to the tar-
get audience. Secondly, the change manager musinsestent and finally

be able to ensure that others understand and anee a the reasons and
intentions of changgColin Carnall: Managing Change in Organisations,
5th Edition, Pearson, 2007]

The early phase of the VMI system implementatiariuded communica-
tion between SPS business process expert and eepagges from the
UPM IT department. The later mill execution phaseluded a wider
group of employees, and also information that neéedebe split into in-
ternal and external communication.

12.1 Change management within a project

According to Baca, change is inevitable and a welhaged project
changes leads to projects that are on time, ondiudgd within defined
quality guidelines. Most people tend to think ofioge in terms of prob-
lems or negative consequences, but change canbalsgood.[Baca,
Claudia. Project Manager's Spotlight on Change Mgeraent. 2005. p 1-
2.]

Baca states that there are three different elenterisange management.
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1. The first element of change management deals tvé authority level
of the project manager. This person must have titleosty to approve
and deny changes that impact the project.

2. The second element involves setting up an ennient that fosters
good change management. It is required to commieniwdéh the entire
project team to set expectations on how changebeiproject are to be
handled.

3. The third element includes setting up a systean helps to determine
that a change has been requested. This systenmhelise to decide if a
change should be made and allows tracking the ehaegardless of
whether it is approved or denigBaca, Claudia. Project Manager's Spot-
light on Change Management. 2005. p 2]

According to Baca, projects proceed in the follogvsequence:

Initiating phase. Initiation is the formal recognition that a prdjeor the
next phase in an existing project, should begin.

Planning phase.This is the largest of all the process phasesat€depro-
ject plans are the road map for achieving the gieproject was under-
taken to address.

Executing phase.While the planning process is the heart of deteimgi
project success, the executing process is whene#havork of the project
actually happens.

Monitoring and controlling phase. This phase involves monitoring the
work of the project and taking performance meastweassure that the
work performed is on track with the project scopd ¢hat the project de-
liverables are being met. If performance checksvstinat the project is off

course, corrective action is required to re-alige twork of the project

with the set goals.

Closing phase.The closing process is the one that project masagféen
tend to skip. Once the project at hand is complégeeasy to start focus-
ing on the next one. Manager should obtain progegmh-off, document
lessons learned, and close out a project that'spteie?[Baca, Claudia.
Project Manager's Spotlight on Change Managemed@52p 112-115]

Change resistance is typically met during the mtgpaases. Managing the
change also includes managing the reactions frarethployees that are
affected by the change. Particularly the persone felel they have not
been part of decision making quite often criticise project. More than

seeing the resistance as purely negative behaviairould be considered
as a valuable source of knowledge (learning for futyre project) and

critique of change programmes.

Change resistance is a part of the human natutbe Ipeople’s reactions
will not be regarded and managed in a proper weaychange process will
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be painful and in the worst case will not succeertually the fact is that
more company transformation attempts fail than sedc

Resistance originates from many different sourpesiple fear for their
jobs and organisational position that might be dtered due to the
change. New working arrangements (e.g. new datéerags working

premises, re-locations etc.) also shake the feditadility that has been
reached in the organisation over long time. Esfigdiar employees that
are closing to their retirement age these changgshba difficult to over-

come. Younger generation employees are more usebetaontinuous
change, not fearing the change in the same way.

12.2 Communication with the VMI project management

The UPM-Walki VMI project was initiated as a commefiort of SRM
project member and SPS process expert. The twaisageons had differ-
ent requests in the background, SRM project hagarmaValki as one of
the project partner companies and on the other &&sl process experts
continuously received requests from different UPM hacations to im-
prove and automatize the scheduling process of oo materials.
Summarising these two demands initiated the progestart.

SRM project manager had the UPM Sourcing managefoéidial bless-
ing” to initiate the project. Project sponsors wamninated followed the
kick-off meeting that was organised to inform othegmbers of the sourc-
ing management team. SPS process expert was neshitathe project
team to steer the technical implementation withie GlobalONE system
and to see that the project follows the requisitmpay guidelines and
UPM business rules.

Communication towards the project management wasedgto be made
monthly, in monthly category flash reports. Theapummarised the
most important proceedings during the month and elgiated potential
risks that were to be noted as the project proceeds

12.3 Communication towards the VMI supplier Walki

VMI project involved Walki already from the stariphase. Similar to the
UPM mills requesting for scheduling improvementpmackaging materi-

als, Walki had noted same demand at their endinliakd Walki supplies

totally nine UPM paper mills, some mills having mahan one packaging
material storage place. On Walki's side this mettiesneed to deal with
each location separately, and time had developestaeocal scheduling

and ordering practises that were in use. In pra¢hs caused challenging
situations and surprises when e.g. summer workarged at both compa-
nies and the usual staff members were not handliagcommunication

process.

The first step was to build up the UPM-Walki ERBteyn communica-
tion. From Walki this involved two persons: supphain manager and IT
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resource. As the stakeholder group was this srifedl daily communica-
tion (emails, telephone calls) was normally inchgdall members.

The supply chain manager of Walki was nominate#legsstakeholder in

the VMI project, participating in the steering nmegs held every two

weeks. One meeting was online, the second facae®-Meeting memos
were distributed to all the participants, to sedina the decisions made
were also documented and followed up.

Later, during the Kaipola pilot project Walki projeowner also partici-
pated in the meetings with Kaipola mill project gpao share the opinions
with the mill network.

12.4 Communication towards the UPM Kaipola mill orgatisa

As it was known that too many projects had faileé b poor and insuffi-
cient information towards the mill stakeholderskaf ownership), it was
decided that the mill stakeholder group would deeaover- than under-
communicated. Mill sourcing management alreadyi@peted the early
meetings (during the technical system implemenapioase) to clarify the
motivation topics and technical preparedness of URkIaakso mills for
pilot. It was also good input from the local mibiscing manager to in-
form that either of the two mills would be willirtg be piloting. As soon
as the mill project group was selected, this wasrafly informed to the
resources.

As the project moved over the system implementatioaise, the commu-
nication started with Kaipola mill project team. #hie same time the pilot
project mill level steering responsibility was $bd from mill sourcing

manager to the VMI project steering. The tasks thdk project group

needed to prepare before the pilot started weglglenformed to the re-
sources. In the beginning the control was organteesugh two weekly

meetings, to collect the basic data for VMI piltarting phase (required
material items and replenishment volumes). A shogeting memo (or
email summary) was prepared after every meetingdke sure that dis-
cussed topics were documented and followed up. gasgible misunder-
standings were clarified at first hand and the camication was kept on
practical level. The communication language wasiBim knowing that at
the mill level English was not required to be uskdy feedback from the
mill was commented without delay.

After the initiation phase was concluded, the piladject moved to system
testing and mill users were constantly kept in labput the next steps of
the project. After system testing was successfiiiished, mill project
group was involved in meetings with Walki represg¢ines. For practical
reasons these meetings were facilitated at Kaipdla
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12.5 Communication towards the UPM Sourcing categorgtea

Although the nature of the VMI project was mostghnical (system and
requisition-to-pay process related), there was liement required from
global sourcing team as well. Packaging materigdsrathe responsibility
area of direct materials sourcing team, and thgess/e sourcing manag-
er was involved in the project from the beginniBgurcing manager was
not present in all the meetings, but was informiedmreeting memos and
emails about the topics that required his attention

VMI solution requires also contractual commitmeritthwthe supplier, and
this is the responsibility area of sourcing manag#?M and Walki al-
ready shared a VMI contract model, which had abtuadt been utilised
earlier. As the contract existed, this speedechemptoject as supplier ne-
gotiations were not required to be started togethir the VMI project.

Category sourcing manager was also important pexsde noted when
the discussions with UPM sales organisation (Sugijiain) were con-
ducted. As the raw material stock was rebuilt aMJPetarsaari mill, this
needed decision to tie additional capital in UPKIkSs. This information
is essential for sourcing contract negotiatorsth@sVMI project finally
brings the complete UPM-Walki supply volume under same agreement
scope.

13 VMI PROJECT SCHEDULE

In order to visualise the proceeding of the VMIjpo, it was decided that
a project schedule will be regularly updated. Kirgte project schedule
was used to clarify the project plan to the UPMrsmg management. As
the approval to proceed with the project was gitbe, project schedule
was built down into a more accurate level, expagdie schedule also to
other interest groups like category sourcing, redurcing management
and IT department.

To control the information flow, it was agreed tipabject steering group
accepts the changes in the plan. The plan (a Pomifdle) was stored on
a UPM server location, enabling constant accesisetdatest update of the
project for all project team members. As the plamswsed in several
meetings with interest groups, it was easily awddaat the server when
required.

The VMI project involved work of several partiefR® project, SPS pro-
cess expert, IT resources, category sourcing, alidoroject team — to
name a few. Due to this it was agreed that the islaplit into four main
headlines: Technical specification, stakeholdermomication (mill), roll-
out plan and other communication. This structurelenthe plan easier to
follow for the involved parties. Groups were notessarily depending on
each other’s work, but it was important to indictitat everybody is part
of the plan and the project needs the input ofeddited resources.
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Project schedule — UPM-Walki VMI pilot
- Communication chart (copy of 05.0ctober 2010)

2010 2011
Activity Sep Oct Nov Dec Jan Feb
Technical Specification T R R R b R
Functional Spec. + RfC created % S
Message format confirmed with Walki )
Replenishment quantities by mill
Testing period + UCP6 release

Mobile devices usability checked at JOK
Mobiles in use for Gl at other G1 mills
Stakeholder Communication I
Pilot mill agreed — KAI PK4 z o
Key contacts per mill agreed H
Mill stakeholder meetings o
Mill implementation plan (done by KAI) @ o
Mill change management
Roll-Out Plan !
KAl pilot A
JAM (Mill sourcing mgr) :
KAU + KYM (Mill sourcing mgr)

TER+ RAU (Mill sourcing mgr)

CE mill schedule TBC (review Dec 2010)
Other Communication

SRM project meetings

Walki VMI review meetings (Sametime)
Walki project plan received (+updates)
RfC review meetings with IT

P T
Figure 6 Project plan update, October 2010

At the beginning of the project there was one migsian that was used
(illustrated in Figure 6), but at the later projstages it was noted that a
separate plan was required for internal, exterkélki) and mill level
communication. All these plans were getting mortaitke as the project
proceeded and it became too complex to demondtratevhole project
content on one communication chart. The messagdifferent stakehold-
ers became also easier to understand as eachrattaded only the topics
that were of biggest interest to the audience gstjan.

Project communication chart had another meaningelk it was to be
used when creating a roll-out plan for the UPM snith enter VMI after
the pilot project at Kaipola. Especially the int@iinmill level plan was
clearly identifying the project sequence, requisezps for project prepara-
tion and execution at mill level. After succesgdilbting, it was important
that the VMI communication was to be establishedther UPM mills in
a similar way as Kaipola. This is the only way tmia creation of any lo-
cal practises in the communication to Walki.
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14 PROJECT PLAN AFTER THE PILOTING PROJECT IS CARRIED
ouT

In the initial phase of the VMI project the plansidat the same project
team would bring the VMI communication system tb Rhnish UPM
mills. Walki also supplies Central European milsyt mostly from
Walki's Central European mill locations (SteinfuntGermany and Jatne
in Poland). The intention was to expand the VMIctise to Europe as
well, but this was to be decided after the FinridbiM mills projects due
to the fact that the data systems that Walki usexwot fully harmonised
within all production units. This was the reasonyvituropean implemen-
tation was to be decided at later stage.

As the plans typically change, the scope of intoialy the VMI to UPM

Finnish mills was changed during the Kaipola pildPM Sourcing vice
president made a decision that after the Kaipdiat 8 finished; the re-
maining Finnish mills implementation would be sezkby direct materi-
als category sourcing. After this decision it beeawbvious that pilot pro-
ject group needs to make proper hand-over materalategory sourcing,
in order to enable smooth transition of the implatagon project.

The steering responsibility change also includesiksti as the only in-

volved person from category sourcing had been dbhecgéng manager. His
role had been mostly to secure the contractuabatitins, not involved

heavily at the practical implementation work wikte tsystems or with mill

stakeholders. On the other hand the decision mameesas the implemen-
tation responsibility clearly helped the sourciragegory to be closer to
the actions at the supplier and mill sourcing level

During the Kaipola pilot, VMI project group recetve request to come
and present the project to UPM Kymi mill, locatedkaiusankoski, Fin-
land. Kymi had been in contact with Kaipola millgpde about the pilot
project and requested to be the next mill gettimgWalki VMI communi-
cation in use. For the project this was positiveisieas in many cases well
proceeding projects are considered positive froemntlill user perspective.
As a result, a meeting was held with Kymi stakebddand it was agreed
that the VMI implementation would continue at Kyaithe mill group was
also left with a task list to be prepared before pmoject arrives at the
mill.

15 VALUE STREAM MAPPING

In order to clarify the benefits that both UPM amalki will realise with
VMI solution, a value stream mapping (VSM) studysveanducted. Value
stream mapping compares the supply and schedutimgpgs before the
VMI communication for packaging materials was taketo use at UPM
Kaipola mill against the current scheduling prooekgre VMI is not uti-
lised at all (call-off ordering process).
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One aim of vendor managed inventory is to integkay customers in
supply chain planning. In the case between UPM Vfadki, the main
driver for VMI implementation were the high transan costs for order
processing and production planning. On the otherdhthe material
scheduling process at Kaipola mill was causinghigh workload for the
production managers, as the inventory control wedopmed outside
GlobalONE system by production manager, who regulaent into pack-
aging material storage area and manually checlethttentory levels. As
GlobalONE was lately introduced, this task was getged to be made via
the system, releasing production manager freetf@raluties.

15.1 Value stream mapping (VSM) - a Lean Manufacturexchhique

Process waste elimination is one of the most effeetays to increase the
profitability of any business. Processes either galde or waste to the
production of a product or service. "The seven g&lsis a tool to further
categorize “muda” (non-value adding waste in JapaneThis technique
was originally established under direction of Taystchief engineer
Taiichi Ohno (who later became executive vice plesi of Toyota) and it
is the core of the Toyota Production System, alsown as Lean Manu-
facturing. To eliminate waste, it is important toderstand exactly what
waste is and where it exis{3he 7 Manufacturing Wastes: 7 Wastes Mu-
da Article on the Seven Wastes of Lean ManufaguAngust 29, 2003]

Manufacturing companies create value stream majutetdify the unnec-

essary waste in production processes. Maps areua to help compa-
nies to eliminate the waste from the process. Ratlg Taiichi Ohno’s

learning’s from 1940°s, value stream mapping w&er lan popularised by
the book Learning to See (The Lean Enterprisetlrsti 1998), by Rother
and Shook.

Taiichi Ohno defined seven types of waste that ril@sall activity that
adds cost but not value. In an enterprise thas ¢élf lean, these seven
types of “muda” are the target of an endless walteination process.
[Gemba Research: The 7 Wastes of Production]

15.2 The seven process wastes by Taiichi Ohno

1. Overproduction

Overproduction takes place when an item is manufadtbefore it is ac-
tually required by the customer. This is high dosa manufacturing plant
because it prohibits the smooth flow of materiadd degrades quality and
productivity. Overproduction (also referred as tjus case” production)
creates excessive lead times, results in highgarasts, and makes it dif-
ficult to detect defectgThe 7 Manufacturing Wastes: 7 Wastes Muda Ar-
ticle on the Seven Wastes of Lean Manufacturingusi29, 2003]
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2. Waiting

Whenever goods are not moving or being procesbtedyaste of waiting

occurs. Typically more than 99% of a product's irfetraditional batch-

and-queue manufacturing will be spent waiting tphtecessed. Much of a
product’s lead time is tied up in waiting for thext operation. This is
usually resulted by poor material flows, too lorrgquction runs, and too
great distances between work centi@he 7 Manufacturing Wastes: 7
Wastes Muda Article on the Seven Wastes of Leanfislenring, August

29, 2003]

3. Transporting

Transporting of the product between processesadssa which adds no
value to the product itself. Too many steps in potdnovement and han-
dling are potential causes of damage to the proalugtare an opportunity
for deteriorating quality level. Material handleo$ the company must
transport the materials inside the facility, resigitin another organisa-
tional cost that again adds no value to the custgifiee 7 Manufacturing
Wastes: 7 Wastes Muda Article on the Seven Watesan Manufactur-
ing, August 29, 2003]

4. Inappropriate processing

Many organisations operate with expensive, higltipren equipment in
processes where simpler tools would be sufficiergatisfy the requested
quality level. This often results in poor plant déay because preceding or
subsequent operations are located far apart frash ether. In addition
they encourage high asset utilisation (over-pradactwith minimal
changeovers) in order to recover the high costhefgroduction equip-
ment.[The 7 Manufacturing Wastes: 7 Wastes Muda Articiehe Seven
Wastes of Lean Manufacturing, August 29, 2003]

5. Too high inventory

Work in progress (WIP) is a direct result of oveghuction and excessive
waiting times between the production steps. Adddlty, excess invento-
ry tends to hide problems on the plant floor, whattould be identified
and resolved in order to improve operating perforoea Excess inventory
levels increase lead times, consume productive 8pace, delay the iden-
tification of problems, and inhibit communicatidithe 7 Manufacturing
Wastes: 7 Wastes Muda Article on the Seven Watesan Manufactur-
ing, August 29, 2003]

6. Unnecessary or excess motion
This type of waste is related to ergonomics andbmidentified in all in-
stances of bending, stretching, walking, liftingdaeaching. These are al-

so health and safety issues, which in today’s $p@ee becoming an in-
creasing problem for many organisatioifie 7 Manufacturing Wastes: 7
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Wastes Muda Article on the Seven Wastes of Leanfisletnring, August
29, 2003]

7. Defects

Quality defects that result in rework or scrap cftenial are a big cost to
companies. Associated costs include inspectionnitovg, re-inspecting,
production rescheduling, and capacity loss. Inymanganisations the to-
tal cost of defects is often a significant percgataf total manufacturing
cost.[The 7 Manufacturing Wastes: 7 Wastes Muda Artiriethe Seven
Wastes of Lean Manufacturing, August 29, 2003]

If a company strives to become a world class osggdian or lean enter-
prise, the first step in achieving that goal isdentify and reduce the sev-
en wastes. As Toyota and other world-class orgéioiza have come to
realise, customers will pay for value added wonlt bever for waste.
[The 7 Manufacturing Wastes: 7 Wastes Muda Articte the Seven
Wastes of Lean Manufacturing, August 29, 2003]

15.3 Value stream mapping process

One commonly used way to recognise waste in preseassto conduct a
value stream study. The first step in value streaapping process is to
draw a current state map (also referred as presatet value stream map,
PSVSM) which is done by gathering the process mé&iion on the shop
floor. This is the way to collect the informatidmat is needed to develop a
future state (also referred as future state vatueas map, FSVSM),
which is the most important document in VSM procé&sgure state ideas
mostly come up while mapping the current stffiother, Mike, Shook,
John. Learning to see : Value stream mapping taterealue and elimi-
nate muda. 1999. p 5]

After the stage maps have been created, the fiage of VSM is to pre-

pare and begin actively using implementation pleat tlescribes how the
future stage is planned to be achieved. To follegvitiea of simplicity, the

implementation plan should be expressed on a oge-gacument. As the
future state finally becomes reality in the compampew future-state map
should be drawn. This is the way continuous impnoset is expressed at
the value stream level, an existing future statg mmaust always exist.

[Rother, Mike, Shook, John. Learning to see : Vatream mapping to

create value and eliminate muda. 1999. p 5]
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Value stream map uses typically seconds as times tmiidentify cycle
times (takt times) and available working times. rEhare also standard
symbol libraries (as referred in Figure 8) that@ased to describe different
process phases and to illustrate e.g. locationsenthe inventory is accu-
mulated in the procesfRother, Mike, Shook, John. Learning to see : Val-
ue stream mapping to create value and eliminateani@l99. p 5]
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Figure 8 Typical value stream mapping icof@/ilson, Lonnie. How to Implement
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15.4 Value stream mapping between UPM and Walki

The VSM study targets to identify the implicatichat VMI communica-
tion will have on number of employees engaged enghckaging materi-
als scheduling process. The VMI system saves UBR fime-consuming
routine work and releases resources to develop pthduction areas.

Inventory savings were also considered as one itapodevelopment ar-
ea, preliminary study made for the project yield®®d.000€ savings ex-
pectation[Kimmo Stahlberg, VMI business case -material, 201ven-
tory savings were not included in the study becausger following of
the costs would have required a longer examingtiemod. Inventory is
expected to reduce when the planning nervousnesgede UPM and
Walki reduces, creating trust against Walki deljvschedules and reduc-
ing unnecessary safety stocks at UPM mills.

Moving the material scheduling responsibility to M/avas one important
target of the VMI system implementation. AdditidgalUPM seeks to re-
alise process cost savings achieved through Gldt&l€ystem implemen-
tation. Generally it was expected that the numlbaperations within the
requisition-to-pay process will be decreased andyned the manual oper-
ations can be handled through system communication.

At the supplier end, Walki will gain harmonised edhling practise across
UPM mills in Finland. This reduces planning errtrat result from poor
communication (e.g. lost faxes, mistakenly sentisnand other human
errors) and eventually decreases the number of gamey orders from
UPM.

The VMI communication between the two companies pribvide Walki
with real-time information about the raw materiakds and inventory sta-
tus of UPM, enabling Walki to deliver products t®M without separate-
ly issued orders. Simultaneously, the number obices will significantly
decrease as collated invoices will be taken in® (@se or two invoices
monthly, instead of invoicing every shipment sepeyd.

Raw material scheduling between Walki and UPM Psetai mill will
stabilise due to increased communication by theocwsr. Similar to
UPM, fewer order-to-delivery process steps will @ase the employee
involvement in the operations, releasing the reseasifor other tasks. The
raw material supplier can efficiently plan its puation on the basis of re-
al-time information about customer needs.

To be able to follow up the progress in the sumbigtin, specific process
measures need to be created to identify changesrdkalt from VMI
communication. These measures were defined in ecatipn with Walki
and Kaipola mill representatives. Most importantaswee was the value
of stock items before and after the VMI implemeiotat Walki was also
measured by how accurately the UPM items stocknbak remained
within the defined min and max tolerances.
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15.5 Value stream study before implementing VMI commati@n

To illustrate the call-off ordering system that wasise for UPM Kaipola
packaging items prior to the VMI implementatiorpracess chart defining
the major steps in requisition-to-pay process weftndd. Figure 9 illus-
trates the study.

UPM - Walki value stream study — Present state value stream map (PSVSM)

Call-off ordering

5

M li t: 2
1.| UPM Scheduler#1 120 min 12. UPM Wareho.use/ Goodsin booking | 15 min
contro Goods receipt

Material . UPM Warehouse/ Booking into
2.| UPM Scheduler#1 Pt 20 min 13. [ Coakihaia ] ‘ Consumption
requisition matching

4. UPM Buyer

10 min

Manual PO 10 min Total cycle time: 295 min

il
I

5t [ Supplier #1 ] ’ Receive PO ‘ 10 min
6. Requirementinto 10 min
Mat.Mgmt system Full-time employees (FTE) engaged:
Check terial : z
7.[ supptersz | | Pegkrmmmmersl] 20 min UPM:  GFTE
Walki: 5 FTE
8.[ Supplier #1 ] | Confirm PO ‘ 10 min TOTAL: 11 FTE
Producti )
o. suwpterss || Poduton | gspmin
10.[ Supplier #4 ] ’ Delivery to UPM ‘ 15 min
Vir[  suppierss | | 'vekePer | qomin

Figure 9 Value stream (PSVSM) before the VMI communicatisimplemented

As stated in Figure 9, the first four steps of finecess are performed at
UPM production area, while the supervisor is cailegthe item level data
in the material storage area. Supervisor makesigadilys a tour in the
warehouse to check each item for replenishmentsadédsome of the
items are below replenishment level, supervisolectd the data and for-
wards this to the material scheduler who prepawgshase requisition to
the mill buyer. The buyer then generates the régunisas purchase order
that is then sent to the supplier.

The purchase order arrives at Walki, where salgmrntiment person is
handling the order and putting the material requeet into materials
management system. The system then checks the aseviah availability

and depending on the result the planner adds th@reznent in the pro-
duction system. After this the UPM purchase orderconfirmed with

quantity and delivery time information. The confation is sent to UPM
Buyer who then confirms the order in UPM system.

After the production at Walki is finished, the maéis packed and sent
to UPM warehouse for goods-in booking. Finally thaterial is booked to
the consumption at UPM. Additional to the earliesscribed process,
Walki prepares invoice and sends that for UPM Fieadepartment for
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processing. After Finance department finds a matcishipment for the
invoice, it can be processed and payment transastieleased.

As Figure 9 shows, there are totally 14 differg¢aps in the requisition-to-
pay process, and most of the steps are manuallgidthnEach step takt
time is also estimated in the calculation, givilgat cycle time of 295
minutes for the process. Some of the process stapbe processed by the
same persons, but it is estimated that the calaféring process engages
six employees at UPM and respectively five emplagseurces at Walki.

15.6 Value stream study after implementing the VMI conmisation

Process described in Figure 10 illustrates theiséon-to-pay process af-
ter the VMI system is implemented. Call-off ordeyiis changed to VMI
process, where a framework order is created to Watkmework order
defines order limits for each of the packaging makg and Walki replen-
ishes the materials according to the defined mir-meaels, using the
framework order as order reference. This methodaesl the number of
processed purchases orders, and respectively theerwf generated in-

voices.

According to value stream mapping process, the Wkéicess chart de-

scribes the future state of the process.

UPM - Walki value stream study — Future state value stream map (FSVSM)

VMI process
(with Framework PO)
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[ Supplier system s 0O min
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v
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>
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9. Goods receipt with infax !
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115 Invoicing auto-matching 15 min
Total cycle time: 80 min

Reduction: 215 min (73%)
Manual operationsdecreased from 14 to 6

Full-time employees (FTE) engaged:
UPM: 2 FTE

TOTAL: 5FTE

=> Reduction of 6 employees

=> 6 x 80.000€ = 480.000€/a*

* Average FTE cost 40€/hour

Figure 10 Value stream (FSVSM) after the VMI communicatiomngplemented

Figure 10 illustrates the comparison to the curstate process chart, de-
scribed in Figure 9. As the system-to-system coniaation is in use, the
automatic inventory control takes care of the deindeafinition, which
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formerly was done manually by the UPM supervisolsoAmaterial re-

quirement is generated and sent to Walki matenasagement system
automatically. Therefore, first three process sagguire no manual in-
volvement at UPM side.

As the inventory levels are communicated to Wallgtem, the first re-

quired manual operation at the supplier side isptioeluction scheduling.

Delivery to UPM also requires manual interventiaredo the processing
of shipping and invoice documents. Total numbeemjaged employees
is however decreased from the call-off processingen

As the material is shipped to UPM, the goods-inkiog has already been
made into the UPM system based in the in-fax in&drom. Based on this
information, Walki will receive updated UPM stoakvel information al-

ready on the following day, when the shipment iysudally reaching

UPM premises. Booking into consumption is made watbbile readers,
having direct connection to the GlobalONE systeeducing inventory

value instantly, without manual intervention in thaterial booking.

Invoice handling is reduced in the system as omlg ramework order
reference is used and invoices are collated, eithevo- or four-week in-
tervals. To reach as high as possible three-waghimag efficiency, it is
essential that Walki shipping notes information chas with invoices.

The calculation shows that total requisition-to-paycle time between
call-off ordering and VMI ordering process redutgs73%, from initial
295 minutes to 80 minutes. What is even more ingimgss that the num-
ber of employees engaged in the process reducesdi@ven to five per-
sons. According to a calculation based on 40€/kalaried employee this
gives saving of 480.000€ in a year (on one stolagaion). Manual pro-
cess steps are reduced from fourteen to six steps.

Summarising the results, it can be said that ¢ke@ductions are reached on
every calculated process measure, added by theahaicthe savings are
realised at both UPM and Walki. This result empsesithe true benefit of
VMI process implementation.

16 CONCLUSIONS

The main question this thesis answers is how taongefficiency in the

supply chain via implementing VMI communication ween UPM and

Walki ERP systems. Thesis work clarifies the sawipgtential that two

corporations can achieve via reduction in processs¢ resources, and
capital tied in inventories (WOC). For UPM it isalimportant to see how
lately invested ERP system (GlobalONE) can bringregs to the compa-

ny through harmonised requisition-to-pay proces3é® thesis also de-
scribes how the supply chain planning nervousnesgdated and more
precisely, how the nervousness can be reducedMiacgmmunication.
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The empirical part of the study relates to a UPMI\flilloting project car-

ried out in latter part of 2010. On the theoretartporoject and change
management topics are studied with referencesetditiliography. These
findings are then related to the actual implemésrgbroject that was car-
ried out at UPM Kaipola mill. Change managementasswere handled
with care during the project, as the UPM projespansible persons had
earlier experience of conducting change processksgde organisations.

The pilot project result of UPM Kaipola mill provélsat major project
management set-backs were avoided during the pildtthere is always
room for improvement when considering the projeetcome and feed-
back received from the project organisation attergilot.

One intention of the study was to analyse how tlogept implementation
is carried out in a large process industry comdieyUPM, with several
challenges that are caused by wide contact sudéitethe stakeholder
groups. At the beginning of the VMI implementatiproject end-to-end
thinking regarding the total supply chain had toréeonsidered, while it
became obvious that also the sales organisatioM(&Rpply Chain)
plays an important part regarding the successeftbject. In the initial
phase, the project group mostly concentrated olsahecing activities and
technical set-up of the VMI communication, almostting aside the fact
that the VMI operations of Walki will not succeddhe raw material sup-
ply is not properly considered. After the UPM sateganisation repre-
sentative was taken into project group this parthef project work was
handled well.

As with many VMI implementation attempts, the betseére not as clear
to the supplying company as those are for receigorgpany. Due to this,
the motivation and commitment level within the canggs is not the
same and project outcome is in most cases not ssfoteUPM is a re-
markable customer to Walki, but only the turnovetween the companies
does not guarantee the success if the resourcésngan the project are
not fully committed to the project. In the Kaipgddot project UPM had
clearly more resources committed to the projedaski, but on the other
hand there is a significant difference in the siz¢he two companies. As
Walki had earlier experience of VMI communicatiofthwits customers,
the resources nominated to the project were effeclihe only challenges
were faced when the resources needed to be trayellie to other duties
and nobody could take responsibility in the UPMofpilg project. This
caused eventually about one to two weeks deldyemptoject schedule.

The VMI pilot started with a technical platform sgfecation in the UPM

GlobalONE ERP system. This was made before thé jpitgect was start-
ed, to enable as short as possible implementatiea for the mill end us-
ers, avoiding frustration effect during the proje&s with many IT pro-

jects, also the VMI communication system testing atart-up was de-
layed by approximately four weeks’ time. The delegs, however, tech-
nically well justified and connected to other, heglpriority system chang-
es in the company ERP environment.
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The result of the thesis study is a value strearpping —study (VSM),
which materialises the savings achieved via VMI pamication, and fi-
nally answers the research questions towards URM.ISM-study was
made as a “desk-drawer” —exercise, because it whsanducted in the
real production environment as a profound VSM stadyld be. As the
author of thesis was working as requisition-to-pagcess expert during
the VMI pilot project, the VSM study figures areryelose to the actual.
The accuracy of the takt times in the study wese abnfirmed with the
key stakeholders. In this respect the study resutbe regarded as good
baseline for further VSM investigation that has rbgganned by UPM
SRM project team.

Results achieved in the VSM study indicate that UB8the customer
company is able to reach cost savings in all tha rageas that were con-
sidered for development:

* Requisition-to-pay process time reduction

* Scheduling process is harmonised and follows th&URsiness
rules for requisition-to-pay process

* Less engaged resources in the process

* Inventory cost reduction (TCO, unnecessary safeigks)

* Planning nervousness reduction, reduced emergedeyso

* Less manual ordering, reduced invoice amount and|ima

* No manual forecasting

* VMI system can be extended to any supplier or neadtgroup

» Clear system instructions for mill end users haserbcreated

Requisition-to-pay process time reduction of 73% ba considered as
remarkable change. Also automatized operationsceethe head-count in
the process from eleven to five resources, whiokadly generates savings
that are remarkable for any production companyase of UPM the first
wave of VMI system implementation will concern thi@nish paper mills.
In total this means nine paper mills and eleverkpging material storage
places. Effect on the resource allocation is tloeeshigh.

Also Walki as supplying company reaches benefasmfisetting up VMI
communication with UPM:

* Reduction in planning nervousness (less emergeeioyedies)

» Harmonised scheduling process from all UPM location

» Performance increase: Gaining back the reputasareléable sup-
plier towards UPM mills

* Resources engaged in the process reduced

* Inventory cost reduction (TCO, just-in-time raw eval ship-
ments and reduced waiting times)

* Improved efficiency in production due to the impedvplanning
efficiency and transparency in customer demands

* Less invoice and order handling
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Summarising the outcome, there are almost simiiécames resulting of
the VMI system implementation for both companiebjoh generate the
motivation to work and develop the system furthiewas also worth no-
ticing that as the pilot project proceeded, the \fivbject team already re-
ceived requests from other UPM mills to start nelirouts of the system.
As it was decided at the UPM sourcing manageméiet,same project
group will not continue implementing the VMI soloni at other mills; this
will be the responsibility of respective sourciragegory.

As the VMI pilot was carried out between UPM andlki/at can finally

be concluded that according to the presented sgsUlNll solution is an
effective way to cut costs in any production compaxlostly for part
manufacturing environment developed lean manufagjutheories (e.g.
Toyota Production System, TPS) can be well refetoeaind found corre-
lating also in a modern process industry envirortmancompany like
UPM.
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Appendix 2
VMI PROJECT SCHEDULE
Project schedule — UPM-Walki VMI pilot
- Communication chart (copy of 05.0ctober 2010)
2010 2011
Activity Oct Nov Dec Jan Feb

Technical Specification

Functional Spec. + RfC created

Message format confirmed with Walki
Replenishment quantities by mill
Testing period + UCP6 release

Mobile devices usability checked at JOK
Mobiles in use for Gl at other G1 mills

Stakeholder Communication

Pilot mill agreed — KAl PK4

Key contacts per mill agreed

Mill stakeholder meetings

Mill implementation plan (done by KAI)
Mill change management

—

A

Roll-Out Plan

KAI pilot

JAM (Mill sourcing mgr)

KAU + KYM (Mill sourcing mgr)

TER + RAU  (Mill sourcing mgr)

CE mill schedule TBC (review Dec 2010)

Other Communication

SRM project meetings

Walki VMI review meetings (Sametime)
Walki project plan received (+updates)
RfC review meetings with IT

A

A

2

'y

s
LA
A

|
|
|
|
i
|
i
A*
28

05.10.2010
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VALUE STREAM MAP - EXAMPLE

Production

Annual Production Plan|  Control Market Forecast
———
— Customer| | Customer
Supplier || Supplier nedW\® B
. g ‘%
l/l l/l -

30 days

Shipping
== [stiosina
eceiving
A Milling Welding Painting Assembly &

Inspection
A AN A
2 people 2 people 3 people 3 people

C/T =2 min C/T =4 min C/T =7 min C/T=2min
CiO=2hr C/iO=3hr C/O=4hr C/O =30 min
Uptime = 74% Uptime = 61% Uptime =48% Uptime = 93%
Haz. Waste = Haz. Waste = Haz, Waste =
5lbs 20 Ibs 60 Ibs
5 days 10 days 15 days 8 days 30 days

|
|

4 min 7 min | 2 min

Total Lead Time = 68 days
Value Added Time = 15 min

2 min
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UPM-WALKI VALUE STREAM STUDY — FUTURE STATE MAP

(with Framework PO)

VMI process

1. [ UPM S ] Automatic
yEtem inventory control
Material
2. [ S ] requirement
System message to
3. [ UPM System ] supplier
4 Suppli e Receive system
. upplier system message
. Requirement into
5. SUppRersystent Mat.Mgmt system
. Production
6. [ Supplier #1 ] scheduling
7. [ Supplier #2 ] Delivery to UPM
. Collated invoicing
8. [ Supplier #3 } (2wk/4wk interval)
v

0 min

0 min

0 min

0 min

0 min

15 min

15 min

10 min

Additional improvement areas:
- Manual orders decreased
- Invoice amount decreased

v

. |

UPM Warehouse/ Goods in booking 15 mi
Goods receipt with infax min

10. {

11.{

Booking into
Auto::'tlci/ systein ] Consumption with | 10 min
Goodsilssue mobile readers
Increased Invoice .
Invoicing ] auto-matching 15 min
Total cycle time: 80 min
Reduction: 215 min (73%)

Manual operations decreased from 14 to 6

Full-time employees (FTE) engaged:
UPM: 2 FTE

Walki: 3 FTE

TOTAL: 5FTE

=> Reduction of 6 employees

=> 6 x 80.000€ = 480.000€/a*

* Average FTE cost 40€/hour
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KEY FINDINGS AT CUSTOMER AND SUPPLIER COMPANIES

Key findings at Customer and Supplier

At UPM (Customer company)

* Requisition-to-pay process time reduction

* Scheduling process is harmonised and follows the UPM business rules for requisition-to-pay
process

* Less engaged resources in the process

* Inventory cost reduction (TCO, unnecessary safety stocks)

* Planning nervousness reduction, reduced emergency orders

* Less manual ordering, reduced invoice amount and handling

* No manual forecasting

* VMl system can be extended to any supplier or material group

* Clear system instructions for mill end users have been created

At Walki (Supplier company)

* Reduction in planning nervousness (less emergency deliveries)

* Harmonised scheduling process from all UPM locations

* Performance increase: Gaining back the reputation as reliable supplier towards UPM mills

* Resources engaged in the process reduced

* Inventory cost reduction (TCO, just-in-time raw material shipments and reduced waiting times)

* Improved efficiency in production due to the improved planning efficiency and transparency in
customer demands

* Less invoice and order handling




