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Shipment consolidation is often utilized for gaining transportation cost reductions by
economies of scale. This study examines the intercompany shipment consolidation pro-
cess in a third-party warehouse from the viewpoint of the case company’s main distribu-
tion center (MDC), which is responsible for spare parts distribution. The case company
1s a manufacturer of industrial machinery and the requirement for shipment consolidation
arose from a special capital equipment sales, in which a specific spare parts package is
offered along with the capital equipment. Due to the scarcity of such special orders, the
intercompany shipment consolidation process has not been defined at MDC. The main
objective of this study was to define the intercompany shipment consolidation process,
recognize its bottlenecks and problems and provide improvement ideas to it.

The theoretical part of the study concentrates on supply chain and supply chain manage-
ment, while discussing topics such as logistics and supply chain integration. Also, more
specific subjects regarding this study were covered, as the basics of shipment consolida-
tion, third-party logistics and spare part logistics were introduced, as these subjects are
relevant in the case process. The information systems used in supply chain management
were briefly presented too.

The empirical part of the study is done by conducting a case study of a special project
order that requires intercompany shipment consolidation. Several parties around the
world are included in the process. Different parties were interviewed to form an under-
standing of the process. The process was defined utilizing a flowchart and written cover-
age. The definition and the interviews were used to identify the different bottlenecks and
issues in the process. The problems of the process and their root causes were also as-
sessed. A large part of the issues, such as communication problems were traceable to the
rigid information systems that do not directly support such special needs of the case.

The development ideas to the process were divided into short-term and long-term ideas.
The short-term ideas, such as consolidation order instructions, a streamlined process and
different IT-tools, were emphasized, as they could be implemented in a fast schedule from
none to little costs. It was noted, that for most benefit practically all presented short-term
ideas should be implemented. The long-term ideas provide more of an aspirational state
and visions for future. Most notable long-term ideas relate to virtual ERP-plants, consol-
idation at forwarder premises and material extension to MDC or centralized warehousing.
However, most long-term ideas require quite radical changes from the company.
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Lahetysten konsolidointia hyddynnetddn usein mittasuhde-edun saavuttamiseksi, jotta
toimituskulut pienenisivit. Tdma tyo tarkastelee yritystenvilisten lahetysten konsolidoin-
tiprosessia kolmannen osapuolen varastossa tutkittavan yrityksen péddjakelukeskuksen
(MDC) ndkokulmasta. Tutkittava yritys on teollisten laitteiden valmistaja ja padjakelu-
keskus vastaa varaosien jakelusta. Tarve yritystenviliselle 1dhetysten konsolidoinnille
nousi esiin erityisesté laitekaupasta, johon sisiltyy tietyn varaosapaketin tarjoaminen itse
laitteiston lisdksi. Kyseisten tilausten harvinaisuuden vuoksi yritystenvilistd konsolidoin-
tiprosessia tai tyoskentelytapoja niissé ei ole madritetty MDC:114. Tdmén tyon paitavoit-
teena oli madrittdéd yritystenvélisten ldhetysten konsolidointiprosessi, tunnistaa sen pul-
lonkaulat ja ongelmakohdat ja tarjota niihin kehitysideoita.

Tyon teoriaosuus keskittyy toimitusketjuun ja sen hallintaan kisittelemilld esimerkiksi
logistiikkaa ja toimitusketjuintegraatiota. Myos tyon kannalta spesifimpid aiheita kisitel-
tiin, kuten esittelemélld l1dhetysten konsolidoinnin, kolmannen osapuolen logistiikan ja
varaosalogistiikan perusteita niiden ollessa olennaisessa osassa tutkittavaa prosessia. Li-
séksi toimitusketjun hallinnassa kéytettivid tietojdrjestelmia sivuttiin.

Ty6n empiirinen osuus toteutettiin suorittamalla tapaustutkimus erityisestd projektitilauk-
sesta, joka vaatii yritystenvélisten ldhetysten konsolidointia. Prosessiin osallistui monia
osapuolia ympari maailmaa. Eri osapuolia haastateltiin, jotta ymmarrys prosessista saa-
vutettaisiin. Prosessi médritettiin vuokaavion ja kirjallisen selityksen avulla. Prosessin
madritelmad ja haastatteluja hyddynnettiin prosessin pullonkaulojen ja ongelmakohtien
tunnistamiseksi. Myos prosessin ongelmakohtia ja niiden juurisyitd arvioitiin. Suuri osa
ongelmista, kuten kommunikaatio-ongelmat, olivat jiljitettdvissd kankeisiin tietojirjes-
telmiin, jotka eivét suoraan tukeneet prosessin erityisvaatimuksia.

Esitellyt kehitysideat prosessiin jaettiin lyhyen aikavilin ja pitkdn aikavilin ideoihin. Ly-
hyen aikavilin kehitysideoita, kuten konsolidointitilausohjeet, virtaviivaistettu prosessi
ja erindiset IT-ty0kalut, painotettiin, silld niiden kdyttdonotto voidaan toteuttaa nopealla
aikataululla ja ilman kustannuksia tai pienilld kustannuksilla. Tydssd huomioitiin myos,
ettd suurimman hyodyn saavuttaakseen kdytdnndssd jokainen lyhyen aikavilin kehitys-
ideoista tulisi ottaa kayttoon. Pitkén aikavilin kehitysideat esittelevit visioita ja tavoite-
tilaa tulevaisuutta varten. Huomattavimmat pitkén aikavilin ideat késittelevét virtuaalisia
ERP-lokaatioita, konsolidointia huolitsijoiden tiloissa ja nimikkeiden laajentamista
MDC:lle tai keskitettyd varastointia. Suuri osa pitkédn aikavilin ideoista vaatii kuitenkin
radikaaleja muutoksia yrityksessa.



i1

PREFACE

I started to work on this master’s thesis in fall 2016, commissioned by the case company
to analyze and define the intercompany shipment consolidation process. I was not familiar
with process and its concepts, which presented me with an opportunity to explore some-
thing new. I have learnt enormously about the company, its supply chain and in general
about the supply chain related theory during the study. The research process was not al-
ways fun and it had its ups and downs, but it did provide me with true experiences of
success along the way. I did not quite manage to reach my grand schedule I set for myself
in the beginning of the research, but in the end, I am positive that the prolonged work
with the study was not in vain, as it allowed me to polish and refine the study. The funny
thing is that as the study progressed, the feeling of only scratching the surface increased
— there are so many things and details that had to be left out of the study, as otherwise the
research would still continue for a few years.

First of all, I would like to thank the case company for providing me a chance to study
such company and process. I want to thank my supervisors from the company for your
comments, support and patience throughout the study process. I would also like to thank
all the participants of the study, and especially the interviewees from the different supply
chain parties.

Thank you Assistant Professor Heikki Liimatainen for the revision of this master’s thesis
and the assistance provided during the study.

I also want to thank all my family and friends who have supported me and shown genuine
interest in my study. However, at the same I am also very relieved that I am finally done
answering your questions regarding the thesis’ progression. Special thanks also to my
brother Ossi, who recently sacrificed his scarce free time for proof-reading this thesis.
Anni, thank you for the everyday support and positiveness that helped me through the
year.

Tampere, 18th of November 2017

Nikke Rotonen



v

TABLE OF CONTENTS

1. INTRODUCTION ..ottt ettt ettt ettt sttt ae st beeneesaeenseenee e 1
1.1 Background of the Study ........cccceoviiiiiiiiiiiiieeeee e 1

1.2 Research problem and research qUEStIONS ........ccccveeevevieeiieeriiieeniie e 3

1.3 Research scope and HMitations..........ccceeecveeeriieeriieeiiee e 4

1.4 Research strategy and the research process .........ccceeevveeeieeecieeniieeniee e 5

1.5 Methods of data gathering and analysis.........c.cccccvveevieeecieeniieeeiie e, 10

1.6 Outline of the StUAY .......cooviiieiiiee e 12

2. SUPPLY CHAIN MANAGEMENT ......ocoiiiiiiiiieeeeceeeee e 14
B BN 310 o) A A 4 V- 1 o DO R 14

2.2 Supply chain management and 10ZIStICS ........cccvverevieereiieenirieeeiee e 18

2.2.1  The definition and PUIPOSE .....c.eeevvreeririeeriieeeiieeeiee e enree e e 19

2.2.2  Supply chain integration ..........ccceeeveeeeerieeriiieeniieeeieeeeieeeeveeeneveeens 21

2.3 Shipment consolidation..........cccuveeriieeiiieeieeee e e 25

2.4 Logistics outsourcing and third-party logistics (3PL/TPL) ........cccccceuuee..e. 29

2.5  Spare parts IOZISTICS ..eccviieriieeiiieeiiee ettt eee et e e e e e e eaaeeeeree e 33

3. INFORMATION SYSTEMS IN SCM....ccoiiiiiiiieieeiesieeee e 37
3.1 Enterprise resource planning system (ERP).........c.ccocoveviiiiiiiiniiiien, 39

3.2 Warehouse and transportation management systems (WMS/TMS)............ 41

4. CASE STUDY: THE INTERCOMPANY SHIPMENT CONSOLIDATION IN A
THIRD-PARTY WAREHOUSE......c.ooiiiiiee ettt 42
4.1 Background .......c.cooouieiiiiiiiiieeeeee e 42

4.2 Company information systems and normal order process............c.cceeuveen... 43

4.3 PATtIES ettt et ettt et e ae e 45

4.4 CASC OVEIVIEW ...eiiniiiiiiieiie et et e et e it e et e bt esate e bt e st e e beesateebeesateebeesseesbeens 46

441 Phase 1 .o 48

442 PRASE 2 . 50

443 PRhase 3 .t 53

4.5  Process 1SSUE ANALYSIS .....eeviuieriuiieeiiieeriieesteeesteeeeeeenreesteeesreeesreeesnseeennns 57

5. SHORT-TERM IMPROVEMENT IDEAS TO THE CONSOLIDATION
PROCESS .ottt ettt ettt sttt et e bt e e e st e sseensesstenseenseeneenes 62
5.1 Consolidation order INStIUCHIONS ......ccveeeriireerieeeiieeeieeeee e esreeeeaeeeeeees 62

5.2 Material data verification ............ccoooueeiiiiiiiiieniceeeeee e 63

5.3 Dedicated consolidation area at the warehouse ...........ccccceeevciierciieeeieennen. 64

5.4 Information SYStemMS SUPPOTL......ccceeerireerieeeiieeeiieeeieesreeeereeesereeesnneeeneeeas 65

5.4.1  Consolidation order reference..........cccveeeuveercieeeriieeriie e 66

5.4.2  3PL WOrK INStrUCHONS ....ccvveeeiiieeiiieeiie e 68

5.4.3  Dock Scheduling Tool (DST)....cccceeeeiieriiieeieeeieeeee e 70

5.5 Updated intercompany shipment consolidation process flow...................... 72

551 Phase 1. 72

552 PaaSE 2 e e e e 74



553 Phase 3 .. 77

5.6 ImProvement analySIS ......cccceecueieriiieeniieerieeerieeeeeeereeeree e e sreeeeaeeeaeees 80

6. LONG-TERM IMPROVEMENT IDEAS AND VISIONS TO THE
CONSOLIDATION PROCESS ...ttt s 86
6.1 Information SYStemMS SUPPOTIL.......cceeeriieeriieeriieeeiieeereeereeeereeesreeeeereeeeneas 86

6.1.1  INEW OTAeT tYPC..eceriieeiieeiiieeciee et ettt ree e e e e 87

6.1.2  Virtual plants........cccceeeuieeiiieeiiieeieecee e e 87

6.1.3  Anew plant for MDC .........ccoviieiiiieiieeeeeeeee e 88

6.2 Material extension to MDC and central warehousing ..............cccceeeeuveeeneen. 89

6.3 Consolidation at forwarder depot..........ccccueeeviieeiieeeiieeeie e 91

6.4  Global project MOdel........c.cooeuiieiiiieiieceeeee e e 93

7. CONCLUSIONS AND DISCUSSION ....coiiiiiiiieiieierieeie ettt 94
7.1  Answering to the research qUESHIONS...........ccovieerieeeiieeeie e, 94

7.2 RecomMMENAAtIONS ......cciiiiiieriiiiiieiie ettt et 95

7.3 Assessment of the study and diSCUSSION .......c.eeevuveeeciieerciieeriieecee e, 97

REFERENCES ... 99



LIST OF FIGURES

Figure 1.4.1: Established research approaches in business (adapted from Kasanen

€1 AL 1993). oo e 6
Figure 1.4.2: Case study research designs (adapted from Yin 2003 p. 42). ........... 8
Figure 2.1.1: Logistical main flows (adapted from Karrus 1998, p. 72). ............. 16
Figure 2.1.2: Material and information flows in the supply chain (adapted from
Harrison et al. 2014 p. 10)......ccceeeeoeieeiieeiieeiieeeeeee e 16
Figure 2.1.3: A supply chain with various numbers of echelons (adapted from
Kalchschmidt et al. 2003). .........c..ooovveeviieeiiieiieee e 17
Figure 2.1.4: Different levels of supply chain complexity (adapted from Mentzer et
AL 2001). ..o e 18

Figure 2.2.1.1: Supply chain management integrates and manages business
processes throughout the supply chain (adapted from Cooper et al.

T997). e e 20
Figure 2.2.2.1: Integration in the supply chain (adapted from Frohlich &

Westbrook 2001). ............ccoeeeuiiiiiieeiiieeeee e 22
Figure 2.3.1: An example of unconsolidated shipments. ..............c...ccccoevuveveuenn. 28
Figure 2.3.2: An example of shipment consolidation. ..................cc..cccovvvvenennnnn. 28
Figure 2.4.1: Levels of logistics relationship (adapted from Skjoett-Larsen

2000). ..o e 31
Figure 2.5.1: The control characteristics and logistics system elements of spare

parts (adapted from Huiskonen 2001). .............cccccovvuveeevvenieneninneannn. 34
Figure 4.2.1: ERP order flow (adapted from Kogent Learning Solutions Inc 2011,

D 3 e 44
Figure 4.4.1: Intercompany shipment consolidation process................ccccccuuo... 47
Figure 5.4.1.1: Your reference on ERP sales order header. ..................c............ 67
Figure 5.4.2.1: Work instructions input interface in ERP. ............c..ccccoevuvenennnn. 69
Figure 5.4.3.1: DST i1 US@.......cocovoueeiieeiiiie ettt 71
Figure 5.5.1.1: The updated phase 1 of the process. .............cccoevveeeveveeciueenienanns 72
Figure 5.5.2.1: The updated phase 2 of the process. .............ccceecveeeveencieeeneenanns 75

Figure 5.5.3.1: The updated phase 3 of the process. .............cccceevveeevevenciueeneenann. 78

Vi



LIST OF TABLES

Table 1.5.1: Examples of the used search Statements.................cc.ccccveeevveeecrvnene. 10
Table 1.5.2: Interviews Of the SHUAY. .............cccoeeevuieeiieeeiiieeie e 12
Table 4.5.1: Observed problems in the consolidation process. .................c......... 58

Table 5.6.1: Improvements’ effects to the problems of the process....................... 81

vil



viil

LIST OF ABBREVIATIONS AND TERMS

3PL, TPL
CS

DC

DST

EDI

ERP

HS
Intercompany shipment

IS

IT
Logistics
MCC
MDC
ODR

PDM
PL
PO
SCI

SCM
Shipment consolidation

SO
STO
Supply chain

TMS
VAT
WMS

Third-party logistics.

Customer service.

Distribution center.

Dock scheduling tool, study’s 3PL’s internal tool.

Electronic data interchange.

Enterprise resource planning system. Integrates different busi-
ness functions and operations across a supply chain. Often in-
tegrated to other information systems.

Hub-and-spoke.

In terms of this study, a shipment from another legal entity to
another under the case company.

Information system.

Information technology.

The management of the flows (e.g. material) in a supply chain.
Multiple country consolidation.

Main distribution center, the client of this study.

Order discrepancy report, created by the warehouse employ-
ees in case of problems with the orders.

Product data management system.

Product line.

Purchase order.

Supply chain integration, the integration of information and
material flow in a supply chain.

Supply chain management, the integration and management
of business processes throughout the supply chain.

A process where smaller shipments are grouped into a larger
shipment, often to take advantage of economies of scale.
Sales order.

Stock-transfer-order.

A network of partners that is involved in forwarding a product
or a service from supplier to customer.

Transportation management system.

Value-added tax.

Warehouse management system.



1. INTRODUCTION

As the ever-fierce competition on manufacturing industries grows even fiercer, the man-
ufacturing companies try to find a competitive edge wherever possible. One classic com-
petitive advantage is the price. The manufacturing processes have often been honed to the
maximum efficiency, which is why the companies’ interest has been channeled to other
aspects that could be improved, one being supply chain and its management. According
to Cheng et al. (2008) the strength of a company’s supply chain is a dominant factor in
the company’s success, which is one reason why it is one of the aspects that has recently
gotten more attention. The supply chains are nowadays global and the distances long,
which means that a small optimization could result in a big profit. However, the lower
costs are not the only way to attract customers. The competitive edge can be reached by,
for example, offering something that the competitors do not offer.

This study concentrates on a specific supply chain-related process, where several ship-
ments from different company locations are shipped to a single location, consolidated and
forwarded to the customer. At current state, the process is quite resource consuming,
making it an appealing target for development. The process also enables a potential com-
petitive edge gain in a form of a value-adding service.

1.1 Background of the study

The target company of this study is a technology company that provides industrial ma-
chinery solutions for its customers. The company operates internationally on six conti-
nents, but operates from Finland. The case company is part of several subsidiaries and
sales offices that operate around the globe as separate legal entities.

The logistics network of the company has been separated into several distribution centers
and warehouses due to the locations of the subsidiaries and sales offices and the different
technologies they support. The study concentrates on the target company’s main distri-
bution center in Europe (main distribution center, MDC), that provides spare parts for the
company’s products for company’s international customers. MDC operates from Finland
but their main warehouse is located in the Netherlands. The main warehouse is operated
by a third-party logistics provider. MDC has also a smaller satellite warehouse in Finland
that is mainly used for domestic customers. MDC is the main distribution center of the
company in Europe and its warehouse in the Netherlands is crucial for the company’s
supply chain.



MDC’s warehouses ship around 16 000 order lines monthly. The volume is quite large
compared to the other distribution centers in Europe, as the average order lines shipped
for the company’s other European DCs is approximately 2 000 per month. The monthly
sales of MDC equal to roughly 10 to 13 million euros. MDC serves customers around the
globe, as per company policy different distribution centers support different products.
Usually, if a customer requires materials from different distribution centers, they place
their purchase orders to them without the different company locations knowing of the
other DCs’ orders.

Recently there has been some large project orders, that require spare parts from several
locations (distribution centers). Several of these intercompany shipments have been de-
livered to the MDC warehouse in the Netherlands, where the goods have been consoli-
dated as one shipment before delivery to the customer or customer’s collection. The target
consolidation process could be described as an application of cross-docking and hub-and-
spoke, where the MDC main warehouse would act as the central hub. The consolidation
of different shipments is not a new way of working for any of the parties involved, but
the recent changes in the organization have caused a need to ‘re-learn’ the process. Prob-
ably the largest of the changes was the change of the warehouse operations provider,
which plays a crucial role in the consolidation process.

Currently the intercompany shipment consolidation process has not been defined, which
has caused some problems. For example, there has been confusion with the responsibili-
ties in different phases of the order. Follow-up of the pre-consolidated shipments has also
been problematic, as the intercompany shipment consolidation has not been implemented
to the current release of the company ERP system, so the shipments’ visibility in the
system is almost nonexistent. The uncertainty of the process causes also large amounts of
unnecessary and redundant email conversations and actions. The 3PL warehouse accu-
mulates multiple questions, such as the distance between the parties and communication
with the warehouse and MDC.

Despite the problems and the workload with the consolidation orders, the attractiveness
of these orders is obvious. The large volumes of the orders usually mean that they are
lucrative and good for business, even though they require extra work and care in their
current state. The consolidation can also be considered a value-adding service, as goods
will be ready for transport in a single location, decreasing the customer’s transport costs.
If the process can be defined and streamlined successfully increasing the supply chain’s
efficiency, it would mean that the consolidation concept could be offered as a service for
the customers, even in smaller cases and orders.

The objective of the study is to research the current intercompany shipment consolidation
process by examining an ongoing case and provide ideas how the process could be im-
proved. The objective can be reached by dividing it to several smaller objectives. Before



any development ideas can be provided, the current consolidation process must be under-
stood and defined.

The aim is to analyze the current process and its flow and use it as a base to develop a
new, streamlined process definition. Other development ideas, including systems view-
point, for the consolidation process will also be provided. These ideas serve as a frame-
work and guidelines for the future development, and not as complete solutions for imple-
mentation. In order to provide development ideas, the current process has to be analyzed
thoroughly, which requires understanding the key concepts of supply chain management,
and definition of the concept “intercompany shipment consolidation” in terms of this
study.

The most important objective is to define the current process, which will be utilized when
creating the alternative solutions that serve as the results of the study. The definition of
the current process involves investigating the steps taken in the process, which will be
modeled to a process flowchart. The knowledge gathered in the analysis of the current
process will be utilized to recognize the bottlenecks and other points of development.
After recognizing the points of development suggestions and options are provided.

1.2 Research problem and research questions

The main object of the study is to describe and define the intercompany shipment consol-
idation process in the target company and how it could be improved. The main research
question can be directly inducted from the objective to: How is the intercompany ship-
ment consolidation process executed in the target company and how it could be im-
proved?

The following sub-questions help to discuss and answer the main problem:

1. What is intercompany shipment consolidation?

2. What are the effects of the intercompany shipment consolidation in the target
company?

3. How does the company IT support the intercompany shipment consolidation pro-
cess?

The aim of the study is to provide insight and suggestions to the problems within the
current process, which is why the definition of the current state of the process is the foun-
dation on which the suggestions will be based. The target is to get a comprehensive view
of the consolidation process, which requires viewing the problem from different angles.
The sub-questions have been developed in this regard.

The answer to the first sub-question will serve as an introductory approach for the main
problem, as the objective is to gain insight and understanding of the specific aspect of



supply chain. To understand the concept of intercompany shipment consolidation the ba-
sics of supply chain and supply chain management are also covered in the study. The
answer to the question will based on a literature review, which will provide an extensive
analysis of the concepts.

The answers to the second and third sub-questions will be based on both literature review
and empirical study. The literature review allows a general level examination of the sub-
jects and the empirical part enables more specific, target company level analysis of the
subjects. The empirical study involves for example interviews and workshops. The find-
ings of both the literature review and the empirical study will be combined to the results
of the study.

1.3 Research scope and limitations

The scope of the research is dependent of the target company. The analysis of the process
is executed from the viewpoint of the main distribution center, which means that the main
focus of the analysis will be on MDC. This will also result in some aspects of the analysis
only applicable for the specific company. However, the company’s aim is to harmonize
the processes throughout the different locations, which emphasizes that the results should
be — at least in some extent — applicable in several locations. The target process will be
kept on a relatively generic level, as the process definition could possibly be utilized by
other distribution centers or company locations. The focus of the study is on the operative
level, but the findings could also have an effect on tactical or even strategical level.

The target of the study is to provide a comprehensive review of the process, which in-
volves e.g. examination of the information systems used in the process. However, the idea
of the study is to provide more of guidelines and suggestions how the systems involved
could be developed, as the more in-depth analysis would require an independent study
due to its complicated nature. The focus of the study is in operative functions and their
development, but the system aspect has been included due to their importance in the pro-
cess.

The most important part of the consolidation process examinations is the definition into
the flowchart, but it includes also the system approach as well as defining the responsi-
bilities and tasks during the process. The analysis is done on operative level.

The empirical study of the consolidation process is limited to a single case study, which
needs to be considered when analyzing the case. Every case is a bit different, as the parties
involved differ (e.g. the customer and committed DCs). The target of the case analysis is
to be as comprehensive as possible, which is aimed to achieve with interviewing all the
main parties in the process. However, the limited material narrows the point of view,
which means that every observation on the analysis cannot be generalized into common
events or actions in the process.



1.4 Research strategy and the research process

According to Kakkuri-Knuuttila & Heinlahti (2006, p. 131) the selection of research ap-
proach, that includes research strategy, research methodologies and philosophies of sci-
ence, guide the execution and writing of the study throughout the process. Certain com-
binations of research approaches, philosophies and ways of working have become stand-
ards on different sciences. These combinations are called research paradigms or research
strategies, and they guide the research processes in certain branches of science. (Kakkuri-
Knuuttila & Heinlahti 2006 p. 132; Olkkonen 1994 p. 28) In addition to research para-
digms, research philosophical paradigms guide the studies of different branches of sci-
ence. (Kakkuri-Knuuttila & Heinlahti 2006 p. 132) The researcher must rationalize the
selection of the research approach to the reader, especially if the choice is different from
the standard paradigms used in the branch of science. (Kakkuri-Knuuttila & Heinlahti
2006 p. 132)

Some established research approaches in business include conceptual approach, nomo-
thetical approach, action-oriented approach, decision-oriented approach and constructive
approach. The conceptual approach emphasizes the building of conceptual systems, while
nomothetical approach aims to form general laws from the causal connections in the
study. The decision-oriented approach is similar to nomothetical, but its objective is to
find methods for problem-solving. The action-oriented research approach focuses on the
understanding and changing the study subjects by using an explanatory model. Construc-
tive approach emphasizes the problem-solving. (Kasanen et al. 1993) The differences be-
tween established research approaches for business have been presented in the figure
1.4.1.
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Figure 1.4.1: Established research approaches in business (adapted from Kasanen et al.
1993).

According to Kasanen et al. (1993) the most common research approaches in business
studies can be divided into three main categories, and juxtapositions inside them:

1. Quantitative vs. qualitative research
2. Positive vs. interpretive and critical research
3. Research based on large vs. small empirical samples.

All of the distinctions above represent the same confrontation between the positivist tra-
dition (the former) and its alternatives (the latter), which mainly reflect the hermeneutical
research philosophy (Kasanen et al. 1993). Olkkonen (1994, p. 28) states that the studies
in natural science are mostly based on positivism, humanist studies in hermeneutics and
business studies apply both approaches.

According to Olkkonen (1994, pp. 26-27) the most used philosophical views of science
are positivism and hermeneutics. From these two views the former is based on a more
general philosophical approach called realism and the latter on idealism. Positivism relies
only to observed facts and eliminates the speculative or hypothetical approach. Positivism
can be considered as an aspect of realism and it is considered as the scientific and objec-
tive approach. (Olkkonen 1994 pp. 26-27) One of the characteristics of positivism is its
quantitativeness, where the emphasis is in collection of and analysis of large samples of
values (Kasanen et al. 1993; Pitkdranta 2010 p. 18). The samples are studied with law-
like generalizations like the ultimate target of the whole research endeavor. The central



problem in positivist studies derives from the measurement of the samples’ variables,
which can usually be done only on ordinal or nominal scales. (Kasanen et al. 1993)

Hermeneutics represents an idealistic approach to the research. On the contrary to posi-
tivism, hermeneutics emphasizes the interpretation and understanding of the subject, as
the objective of qualitative studies is to understand the subject comprehensively.
(Hirsjérvi et al. 2009 p. 157; Jyviskylan yliopisto 2010; Olkkonen 1994 pp. 26-27) Per
Kasanen et al. (1993) the most significant difference between traditional (positivist) and
interpretive (hermeneutic) studies is also the most essential characteristics of interpretive
studies — the acceptance of certain level of subjectivity as a legitimate part of science. In
hermeneutic studies new knowledge is mostly created from empirical material through
induction (Olkkonen 1994 p. 34). Olkkonen (1994, p. 33) states that studies following
hermeneutical view aim to understand the research subject’s internal connections, pro-
cesses etc. in situations where a statistical analysis of an extensive research material is
not possible. Hermeneutical approach is therefore often used when statistical analysis of
the material is not possible due to the novelty of the research subject (Olkkonen 1994, p.
37). This makes hermeneutical approach commonly used in case studies, as one of the
characteristics of case studies is the use of small samples (Kasanen et al. 1993).

Per the classification between positivistic and hermeneutic approaches, this study is more
strongly based on the hermeneutic and qualitative research approach. The supply chain
management processes and shipment consolidation have been widely researched, but due
to high specificity of the subject of this study it can be considered a wholly new research
subject, where the existing studies cannot be directly applied to. One typical application
of hermeneutics is an explorative study, which aim to find new phenomena, explain little-
known phenomena, develop hypotheses and find new perspectives. (Hirsjéarvi et al. 2009
p. 138; Olkkonen 1994 p. 37). The qualitative research emphasizes the usage of people
and the qualitative methods, such as different interviews, in information gathering
(Hirsjéarvi et al. 2009 p. 160). It is important that the sources have been chosen thoroughly,
as the people used as sources should know the subject of the research as well as possible
or they will have to have experience from it (Pitkdranta 2010 p. 114). One strategy to
perform a qualitative study is by a case study (Hirsjarvi et al. 2009 p. 134). The empirical
part of this study is executed by conducting a case study.

As stated, one of the case studies’ characteristics is the use of small samples. Usually the
aim in case studies is to gain a more comprehensive and profound understanding of the
studied subject, which the small samples make possible compared to the large sample
sizes collected by e.g. surveys. (Kasanen et al. 1993) In case studies the distance between
the researcher, the research object is small and the objective is to gather detailed and
intensive data (Hirsjdrvi et al. 2009 p. 130; Kasanen et al. 1993). Case studies are very
difficult to conduct by a positivist approach, as the making of generalizations is usually
impossible. (Kasanen et al. 1993) The primary sources for empirical data in business re-
search case studies is in-depth interviews (Eriksson & Kovalainen 2008). Case studies



often utilize induction instead of deduction, as the collected data is used for generating
new findings for current theories. However, the inductive generalizations have always
uncertain elements and features, which usually prevent them from being universally
agreed by the scientific society (Ojala & Hilmola 2003 p. 46). Stake (1995 p. 7) states
that often the result of case study is more refinement of an existing understanding than
entirely new understanding of the subject.

There also exists different classifications for case studies. Stake (1995 p. 3) divides the
studies by the motivation behind them. In intrinsic studies the case is chosen, because one
needs to learn from that particular case. In instrumental studies the case studied to under-
stand something else, e.g. proof for a generalization. (Stake 1995 pp. 3—4) Eriksson &
Kovalainen (2008) divide the case study researches into two different types by the scope:
intensive case study research and extensive case study research. Intensive case study re-
search aims at understanding a unique case from the inside. This is done by providing a
comprehensive, holistic and contextualized description of the case. Extensive case study
research aims at generation of generalizable theoretical constructs, elaboration or testing
by comparing and replicating several cases. (Eriksson & Kovalainen 2008) However Yin
(2003, p. 39) divides the case studies into four different designs using the scope as differ-
entiator. The largest difference between these different classifications by Eriksson & Ko-
valainen and Yin is that Yin takes divides the studies not only by number of cases and the
depth of the study, but also by the number of analyzed units. The classification by Yin is
presented in figure 1.4.2.
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Figure 1.4.2: Case study research designs (adapted from Yin 2003 p. 42).



The primary distinction between different case study designs is the number of cases (Yin
2003, p. 39). Per Yin (2003, p. 40-42) a single-case study can be rationaled by five points.
Firstly, a single-case study should be used, if the case represents a critical case in well-
fomulated theory. Secondly, if the case is an extreme or unique example, single-case
study can be used. The third reason for using a single-study case is if it is a representative
or a typical case. The fourth rationale for a single-case study is a revelatory case, that
exists if the study regards a phenomenon previously inaccessible. The fifth reason for a
single case study is a longitudinal case, where the same case is studied at two or more
points in time. (Yin 2003, p. 40-42) The selection between a single- and a multiple-case
study derives from the available cases. If there are multiple cases available, that are
believed to be literal replications of each other, multiple-case study could be beneficial.
However, the multiple-case studies are more expensive and time-consuming to conduct.
(Yin 2003 pp. 52-53)

The case studies can be further divided into holistic and embedded designs. In holistic
design cases there is only one unit of analysis, while in the embedded there are multiple
units of analysis (Yin 2003 p. 43). For multiple-case studies the each individual case may
be holistic or embedded (Yin 2003, p. 52). Both variants have their pros and cons. The
holistic design is preferable when no logical subunits can be identified or when the
relevant theory of the case is itself of holistic nature. The cons of holistic design occur if
the phenomena is not studied in operational detail. Holistic case studies can also be
conducted at abstract level, making them lack any clear measures or data. The changing
nature and flexibility of case studies can be seen as a strength or a weakness in terms of
a holistic design, as the study can in the end answer to a different research questions that
were defined in the beginning of the study. However, the embedded studies have their
weaknesses too, as often the study concentrates on the subunits too much, forgetting the
larger unit and the entirety of the study, making the original phenomenon of interest the
context instead of the target of the study. (Yin 2003 p. 45)

This study follows the single-case study method. The choice was made because a recent
case was available for studying, and no further cases were foreseeable. Also, the process
for the other cases has been quite similar, making the single-case study viable.
Controversely, the single-case decision for this study can be reasoned with the rationales
two and three of Yin (2003, p. 40-42) previously presented. The case chosen for this study
1s unique and represents a process that is not done on a daily basis, and maybe not even
on a monthly basis. However, at the same time it is representative of all consolidation
cases, as they are similar to each other. The decision between a holistic and an embedded
study was easy in terms of this study, as the focus is clearly on MDC, as they are the
principal of this study, making the holistic design a natural choice. Nevertheless, an
embedded design could have been used if the other distribution centers would have been
studied more extensively, but this was not appropriate for the scope of this study. The
downsides of the holistic case study design is attempted to be prevented by carefully
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researching the case on operational level and presenting measurable units to assess the
process.

1.5 Methods of data gathering and analysis

This study includes a theoretical part, which is done by conducting a literature review,
and an empirical part, which is done by conducting a case study. The literature review
lays the foundation for the case study, as some understanding of the background concepts
of the study must be assimilated before the empirical part of the study can be conducted.
In general, the literature review is used to build a complete view of the study subject
(Salminen 2001, p. 12).

The literature review was conducted by researching numerous written sources, which
were retrieved from online-databases and search engines, such as TUT Andor, Google
Scholar, Web of Science, Scopus and Emerald, and literature found from the TUT library.
The most difficult part in finding the material for literature review was to find the most
suitable search statements. Some examples of the used search statements are presented in
the table 1.5.1. After the suitable search statements were found, the specificity of the re-
search subject and the different articles presented its challenges. For example, most arti-
cles concerning shipment consolidation cover scheduling of replenishment or customer
orders through complex mathematical models. The objective then changed to search in-
formation of the different aspects separately. For example, there exists vast amounts of
material on supply chain management alone, which helped to construct the theoretical
part of this study. To gain as comprehensive picture of the research subject as possible
the literature was not limited to any specific industries, even though every industry has
its own specialties. However, the industry specialties are also discussed during the litera-
ture review.

Table 1.5.1: Examples of the used search statements.

("supply-chain" AND manag* OR "SCM" AND consolidat*)

("supply chain management" OR "supply chain" OR "SCM") AND con-
solid* AND "process"

process AND flex* OR agil* AND "supply chain"

( "consolidation center" OR ( consolid®* AND "center"))

The material for the empirical part of the study was gathered mainly by interviews. In-
depth interviews are often used as a primary source of information in business studies
(Eriksson & Kovalainen 2008). In general, interviews consist of a series of questions and
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answers that has been organized into a talk. Usually the interviews take place face to face,
but they can be also carried out over telephone or online. The interviews are often con-
ducted between the interviewer and the interviewee, but group interviews that consist of
two or more participants are also common in business studies. Most often the interviewers
talk first and ask the interviewee a question, to which they respond. However, qualitative
interviews can resemble everyday conversations in which the distinction between the in-
terviewer and the interviewee is not so distinct. (Eriksson & Kovalainen 2008) The aim
of interviews is to gather data, which can be reliably used for making conclusions of the
study subject (Hirsjarvi & Hurme 2008 p. 63).

In the terms of this study, qualitative interviews were conducted. Both semi-structured
and unstructured interviews were utilized, depending on the subject of the interview and
the interviewee. An unstructured interview resembles an everyday conversation. Its ob-
jective is to get the interviewee to reconstruct their experiences on the research subject.
Usually the unstructured interview has open questions, that can be modified during the
course of the interview. (Hirsjarvi & Hurme 2008 pp. 45-46) A semi-structured interview
has different definitions, but the essential part of all definitions is that some part or per-
spective, but not all, of the interview has been fixed. It could mean, that e.g. every inter-
viewee is presented with the same questions but with different order or that the phrasing
of the questions would differ between interviews. (Hirsjarvi & Hurme 2008 pp. 47-48)
The questions of the interviews in unstructured and semi-structured interviews are used
to initiate the conversation and steer it into different directions if needed (Eriksson &
Kovalainen 2008). Structured interviews, which follow the beforehand prepared ques-
tions in exactly the same order, were not used in this study (Hirsjarvi & Hurme 2008 p.
42).

Hirsjarvi & Hurme (2008, p. 35) consider interviews as advantageous method if the re-
search subject is unknown or unfamiliar, as it is hard for the researcher to know the di-
rections of the answers of the interviewees. It can be also known, that the subject of the
study produces complex and rambling answers from the interviewees. As a pro of the
interviews, the researcher can immediately ask further questions from the interviewee, to
e.g. clarify or deepen previous responses to the questions. This can be also done to place
the interviewees responses to a larger context. However, interviews are considered to in-
clude many sources of error. (Hirsjarvi & Hurme 2008 p. 35) According to Eriksson &
Kovalainen (2008), because of this sometimes other sources are better than interviews in
terms of evidence. In order to decrease the sources of error that derive from the interviews,
some parties were interviewed multiple times during the course of the study. In addition
to this, the objective was to interview all parties involved in the case to provide the com-
plete overview of the case from the viewpoint of every party. Also, the emails exchanged
during the case were studied. An overview of the interviews that were conducted in the
study is presented in the table 1.5.2.
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Table 1.5.2: Interviews of the study.

. inal
MDC personnel Semi-structured Single and 6
and unstructured group
Other DCs Semi-structured Group 2
Customer Semi-structured Single 1
3PL Semi-structured Single 1
C:r:::)na:zvselizply Semi-structured Grou 4
P and unstructured P
ment
PLs Unstructured Group 1
Ref loca-
eterence focd Semi-structured Single 1

tion

Most interviews took place with the MDC personnel. The interviews with MDC person-
nel were mostly unstructured, as the objective in the beginning was to gain total under-
standing of the studied process. The interviews were also repeated during the study, as
the case was still underway during the beginning of the study. Semi-structured interviews
were also used after better understanding had been achieved from the unstructured inter-
views. MDC interviews were conducted face to face. The other DCs were interviewed
once each via online voice communication. The goal of the interviews with other DCs
was to view the process from their perspective. The customer was also interviewed via
online voice communication. However, the end-customer was not interviewed, and the
customer responded on their behalf. Due to scheduling issues the interview with the 3PL
was conducted via email during a two-week period. An unstructured interview with the
product line was arranged to better understand their role in the process. The company’s
supply chain development personnel were face to face interviewed several times in terms
of finding solutions and ideas for the recognized problems. Also, a separate company
location in the United States was interviewed via telephone, as to gain a reference for the
shipment consolidation.

1.6 Outline of the study

Chapters 2 and 3 consist of the literature review that acts as a theoretical foundation to
the empirical part of the study. Chapter 2 covers the subject of supply chain management,



13

starting from the concept of supply chain and moving to more specifics regarding this
study. After the concept has been defined, an overview of supply chain management and
supply chain integration are presented. The three last subchapters discuss topics that are
important in the scope of this study: third-party logistics providers, shipment consolida-
tion and spare part logistics. Chapter 3 offers a general overview of the most common
information systems in supply chain management.

Chapter 4 begins the empirical part of the study in the form of a case study. In chapter 4,
the data gained from the interviews is put together. The chapter begins with introducing
the background of the case. Also, the normal order flow and the information systems used
in the process are presented, along with the different parties involved in the case. The
subject of the study, intercompany shipment consolidation process in a third-party oper-
ated warehouse, is formed into a flowchart with explanatory commentary on the process.
The different flaws and bottlenecks of the process are then identified and analyzed.

Chapters 5 and 6 concern the improvement ideas that were come up from the case study’s
basis. Chapter 5 covers short-term improvement ideas that can be implemented instantly
or almost instantly, while the chapter 6 discusses more long-term ideas, that still need
more research before they can be implemented.

Chapter 7 is the conclusion chapter. In it, the whole study and its results are analyzed and
assessed. A summary of the analysis and results is also provided in the final chapter.
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2. SUPPLY CHAIN MANAGEMENT

To understand the subject of the study one should understand some key concepts in lo-
gistics and supply chain management. To gain a true understanding of the subject of the
research a literature review has been conducted. The literature review also serves as a
theoretical framework for the paper. In addition to the previous objectives the aim of the
literature review is to provide new viewpoints to the study, that can be utilized in the
empirical part of the study.

The aim of the review is to start the examination from top level and progress from the
basic concepts to more in-depth concepts along with the literature review. The review
flows through introductory examination of supply chains and logistics to supply chain
management and finally to the concept of shipment consolidation and the specifics of
spare part logistics. The review studies also the notions of third-party logistics providers,
as they are usually a significant party in consolidation processes, and the unique traits of
spare parts logistics which affect the target company.

2.1 Supply chain

If simplified, a company’s business can be described as a series of individual, subsequent
processes. In these processes, the company transforms its resources into a finished prod-
uct or a service for the customer. However, often the company needs other parties, part-
ners, to bring the product or service to the end-customer. These partners could include for
example importer, retailer and forwarder. (Sakki 2003, p. 13) This network of partners
and their actions to convert the basic commodities into a finished product that the end-
customer values is a simple example of a supply chain (Harrison et al. 2014, p. 12). The
modern business management emphasizes the role of the supply chain, as the individual
businesses can no longer compete as entirely autonomous entities (Lambert & Cooper
2000).

There are several definitions for the term ‘supply chain’. According to some definitions,
supply chain is defined as a chain composed of three or more entities (organisations or
individuals) directly involved in the upstream and downstream flows of materials, fi-
nances, services and information (Mentzer et al. 2001; Sakki 2003, p. 14). According to
McKeller (2014) the supply chain is a metaphor for representing all individual companies,
their personnel and the physical infrastructure needed to create and transport the product
to end-customer. The parties are joined together by interconnected processes that enable
moving materials, information and finance in order to response to customer needs
(McKeller 2014). La Londe and Masters (1994) describe the supply chain as a set of
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companies that pass the materials (from raw materials to finished products) forward to-
wards the customer. The “passing” of materials includes co-operation between many par-
ties, which requires also information sharing (La Londe & Masters 1994). Lambert et al.
(1998) portray the supply chain as a network of multiple businesses and relationships
instead of a chain with one-on-one or business-to-business relationships. Beamon (1999)
describes supply chain as an integrated process where raw materials are manufactured
into final products and delivered to the customer via retail and/or distribution.

All definitions presented above have slightly different nuances and focuses. However, the
basic idea of a supply chain remains the same throughout the definitions. A supply chain
describes the process how a base commodity is refined into an end-product and brought
to customer. It consists of a chain of different parties, which collectively interact to bring
a product to a customer. The supply chain is usually not a chain in real world, but a com-
plex network of interconnected parties (Lambert & Cooper 2000). The chain form is a
justified simplification and metaphorization to make the concept more understandable.
The dimensions of a supply chain (or a network) vary on the number of suppliers and
customer at each level. It is very rare for a company to be part of only one supply chain.
For most companies the illustration of the supply chain would resemble more of an up-
rooted tree, where the roots and branches depict the network of suppliers and customers,
instead of a simple pipeline. (Lambert & Cooper 2000)

Supply chain and logistics can be also considered as a system of several different flows
(Karrus 1998 p. 72). A supply chain includes three main flows between the parties: ma-
terial, information and capital (Karrus 1998 p. 214; McKeller 2014). Bagchi & Skjoett-
Larsen (2003) take one more flow to consideration, ownership flow, which describes the
transfer of ownership rights from the seller to the buyer. However, the ownership flow is
not universally recognized as a main flow in the supply chain. All three previously intro-
duced main flows can be considered as key flows from logistics perspective, as Karrus
(1998, p. 72) defines material, capital and recycle flow as key flows and Harrison et al.
(2014, p. 8) consider material and information as key flows. Despite the small differences
in the key flow recognitions, Karrus (1998, p. 72) acknowledges two factors in addition
to the flows presented above: information and organization flow, albeit those are consid-
ered less flowing than the main flows. Harrison et al. (2014, p. 10) recognizes the im-
portance of reverse logistics and waste, even though not considering them as key flows.
Logistical main flows in a simple chain have been presented in figure 2.1.1.
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Figure 2.1.1: Logistical main flows (adapted from Karrus 1998, p. 72).

The material and information flow are crucial in the supply chain, as the whole chain’s
performance depends on the two. Logistics’ task is managing these two key flows. The
flows move in opposite directions. Material flow depicts the movement of physical goods
through the supply chain: from the suppliers (upstream of the supply chain) through the
distribution centers to the end-customer (downstream of the supply chain). Information
flow depicts the demand data that moves from the end-customer through the distribution
centers and manufacturing to the suppliers. (Harrison et al. 2014 p. 7) Both flows are
tightly tied together (Cheong 2004), as they’re constantly interacting. The information
flow is needed in order to control and plan the material flow, which means that the infor-
mation flow makes the whole chain work (Harrison et al. 2014 p. 7, 10). Figure 2.1.2
illustrates the material and information flow in the supply chain. Organization flow por-
trays the service interface between two organizations and recycling flow the return of the
raw materials or products back to production. Capital flow depicts the monetary move-
ment in the supply chain. (Harrison et al. 2014 p. 10; Karrus 1998 p. 72, 306) The efficient
control off the flows is a central challenge, as the faster flowing speeds up the capital flow
and decreases the invested capital (Karrus 1998 p. 72).
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Information flow

Figure 2.1.2: Material and information flows in the supply chain (adapted from Harrison
etal. 2014 p. 10).
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Supply chains can also be categorized by their complexity. Supply chain usually consist
of several echelons, such as the supply, manufacturing, distribution and consumer. The
complexity of the supply chain arises from the number of echelons and facilities in each
echelon. (Beamon 1999) The number of echelons depends on how many stages the supply
chain has. For example, the supply chain with various number of echelons illustrated in
the figure 2.1.3 has two or three echelons, depending on the point of view. The left-hand
side of the supply chain is considered a “pure” three-echelon supply chain, as materials
flow through every echelon. The right-hand side supply chain is considered a supply chain
with various number of echelons, as it has features of both two-echelon and three-echelon
supply chains. (Kalchschmidt et al. 2003)

Central
warehouse

Regional
warehouses

Wholesaler

Retailers

Figure 2.1.3: A supply chain with various numbers of echelons (adapted from
Kalchschmidt et al. 2003).

Mentzer et al. (2001) have identified three levels of supply chain complexity. The cate-
gorization of supply chain complexity takes account into the echelons of the supply chains
and illustrates how the complexity increases along with the number of echelons. The dif-
ferent levels of supply chain complexity have been illustrated in the figure 2.1.4.
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Figure 2.1.4: Different levels of supply chain complexity (adapted from Mentzer et al.
2001).

The most concise supply chain is a direct supply chain, that consists only of a company,
a supplier and a customer which are involved in the upstream or downstream material,
finance and/or information flows. In an extended supply chain the supplier’s suppliers
and customer’s customers are included in the supply chain. An ultimate supply chain in-
cludes all of the parties involved in the upstream or downstream flows of material, infor-
mation or finance from the ultimate supplier to the ultimate customer. (Mentzer et al.
2001)

2.2 Supply chain management and logistics

Some time ago the concepts ‘logistics’ and ‘supply chain management’ were, and some-
times still are, used interchangeably (Cooper et al. 1997; Lummus et al. 2001). The two
terms are close, yet different as they approach the subject of production and transportation
from a bit different perspective. As the concept of supply chain, both terms have multiple
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definitions that resemble each other. However, in a way, the term supply chain can be
considered as an umbrella concept for logistics.

2.2.1 The definition and purpose

Lambert et al. (1998) defines supply chain management (SCM) as the integration of key
business processes from end customer to suppliers, that provide products, services and
information that add value to the end customers and other stakeholders. According to
CSCMP (2013) SCM guides the planning and management of all activities involved in
sourcing and procurement, conversion and all logistics management activities. SCM also
includes coordination and collaboration with channel partners, such as suppliers, inter-
mediaries and customers. SCM is an integrating function that is primary responsible for
linking major business functions and processes both inter- and intra-organizationally into
a high-performing business model. (CSCMP 2013) The definition of CSCMP is very
broad, as it practically covers all activities in the supply chain, but CSCMP’s definition
is also probably the most universally used and accepted definition of SCM in literature.

A very simplistic definition of logistics depicts logistics as a combination of seven Rs:
having the right product, in the right quantity and the right condition, at the right place,
at the right time, for the right customer, at the right price (Ross 2011 p. 12). The definition
grants the general idea of what the concepts includes, but does not take a stand how this
is achieved. Other definitions go deeper into the execution of logistics. Logistics (man-
agement) is the process of planning, implementing and controlling the efficient and cost-
effective flow of raw materials, in-process inventory, finished goods and related infor-
mation flow from point of origin to the point of consumption (Cooper et al. 1997). Karrus
(1998, p. 70) defines logistics as the comprehensive managing and developing of mate-
rial, information and capital flows, procurement, production, distribution and recycling,
maintenance and support services, warechousing, transport and other value-adding ser-
vices along with customer service and relations. CSCMP (2013) describes logistics man-
agement as the part of SCM that plans, implements and controls the efficient and effective
forward and reverse flows and storage of goods, services and information between the
point of origin and the point of consumption to meet the customer’s requirements. The
logistics management tasks usually include e.g. outbound and inbound transportation
management, logistics network design, supply and demand planning and management of
third party logistics services providers. Logistics management is an integrating function
that coordinates and optimizes all logistics tasks with other functions, such as sales and
marketing. (CSCMP 2013)

Both logistics and supply chain management include function integration within and
across companies, but the difference seems to be in the scope of the integration. SCM
comprises the integration in a larger scale, including all business functions and processes
in the supply chain while logistics usually is considered to cover the view within a com-
pany (Cooper et al. 1997; CSCMP 2013; Lambert et al. 1998; Lummus et al. 2001). SCM
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also includes elements that are not typically included in the definition of logistics, such
as integration of information systems and planning and control activities (Stank et al.
2001). The confusion between the two concepts is probably due to the nature of logistics:
it is a functional silo within companies and at the same time a bigger concept that deals
with the management of information and material flows across the supply chain (Lambert
& Cooper 2000). Figure 2.2.1.1 illustrates the supply chain network structure and the
information and material flows through it. It also depicts the functional silos within the
companies, and shows how the key supply chain business processes penetrate them
throughout the supply chain.
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/' f Manufacturer N
Consumer/ end-

Tier 1 supplier Tier 2 supplier Logistics Customer customer
Purchasing R&D

. PRODUCT FLOW .
Production Finance
Marketing & sales

CUSTOMER RELATIONSHIP MANAGEMENT
CUSTOMER SERVICE MANAGEMENT
DEMAND MANAGEMENT
ORDER FULFILLMENT
MANUFACTURING FLOW MANAGEMENT
PROCUREMENT

PRODUCT DEVELOPMENT AND COMMERCIALIZATION

Supply chain business processes

RETURNS

Figure 2.2.1.1: Supply chain management integrates and manages business processes
throughout the supply chain (adapted from Cooper et al. 1997).

Now that the differences between the two concepts have been established, why does sup-
ply chain management matter and what is its objective? Per Lambert & Cooper (2000),
the objective of SCM is to create the most value for not only the company, but for the
whole supply network. This is achieved by lowering the amount of resources without
sacrificing the superior customer service level (Cooper et al. 1997; Stank et al. 2001).
According to Stank et al. (2001) an excellent supply chain performance can lower the
costs up to 7 % in the supply chain and improve the cash flow by over 30 %. Power (2005)
states that the supply chain is responsible for 60 to 80 % of a typical company’s cost
structure and that a 10 % reduction in its costs can yield a 40 to 50 % improvement in
pre-tax profits. To achieve the cost reductions, several sub-objectives have been recog-
nized, such as reducing the inventory investment in the supply chain, synchronizing the
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customer’s requirements regarding material flow with the suppliers and building compet-
itive advantage for the supply chain. (Cooper et al. 1997) In order to achieve SCM’s ob-
jectives, collaboration, integration and coordination across the organizations in the supply
chain is required (Stank et al. 2001).

In supply chain the importance of individuals decreases, as the parties must work together
as partners. Collaboration and coordination between supply chain partners is needed, as
Ross (2011 p. 1) states that SCM’s importance rises from the fact that the competitive
advantage depends nowadays less on the company’s internal capabilities and more on the
company’s ability to recognize and add the correct business partners to their network, in
order to assemble the right blend of competencies that resonate with their own organiza-
tions and core strategies. Also Acar et al. (2017) and Li et al. (2017) recognize that the
competitive edge of the supply chains derives from the whole chain and not the individ-
uals and that the real competition is between the supply chains instead of the individual
companies. According to Power (2005) in order to support supply chain efficiency, the
redundancies and communication barriers between and within the parties must be elimi-
nated. This is achieved by creating visibility and transparency in the supply chain and
identifying the bottlenecks by coordinating, monitoring and controlling the processes.
Power (2005) also states that the elimination of these redundancies and communication
barriers is the purpose of SCM.

2.2.2 Supply chain integration

The opportunity to integrate processes across functional boundaries is considered a key
to competitive success (Birou et al. 1998; Frohlich & Westbrook 2001; Pagell 2004). The
definitions of SCM presented above indicate that close, even integrated, relationships be-
tween the supply chain parties, are essential in supply chain management. The increasing
competition has driven the firms into improving not only their internal operations but has
also forced companies to rethink their supply chain partnerships and cooperation, which
has increased the importance of joint improvement of inter-organizational processes
(Flynn et al. 2010; Prajogo & Olhager 2012). From this need of close relations between
the partners the concept of supply chain integration (SCI) has arisen (Flynn et al. 2010).

Several different ‘schools’ and definitions of SCI exist. Some focus on managing the
supply chain as a single system, others optimize the fragmented subsystems. Some em-
phasize the material flow while others emphasize the information and capital flow. (Flynn
et al. 2010) However, the material and information flow are unanimously considered as
key factors in SCM and SCI literature (Flynn et al. 2010; Lambert & Cooper 2000; Power
2005; Stank et al. 2001). Most definitions of supply chain integration also explicitly rec-
ognize the importance of two flows through the supply chain: the flow of goods and
equally important flow of information, which flow into opposite directions (Pagell 2004;
Power 2005; Prajogo & Olhager 2012). SCI involves information and material flow inte-
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gration, which are referred as information integration and logistics integration. The inte-
gration of the two flows reflects the two interrelated forms of supply chain integration,
both regularly employed by the manufacturers. (Frohlich & Westbrook 2001; Prajogo &
Olhager 2012) Nevertheless, SCI cannot be limited to only other of the flows, but it must
comprise of both material and information integration. (Prajogo & Olhager 2012) The
basis of supply chain integration has been presented in figure 2.2.2.1.

Information integration

Logistics integration

Suppliers Manufacturer Customers

Figure 2.2.2.1: Integration in the supply chain (adapted from Frohlich & Westbrook
2001).

Logistics (or delivery) integration involves the coordination and integration of the for-
ward physical flow of deliveries between suppliers, manufacturers and customers
(Frohlich & Westbrook 2001). It refers to the specific operational activities and practices
that coordinate the material flow from the supplier to the customer. In the optimal theo-
retical construct, the integration of the material flow is seamless between various supply
chain partners. (Prajogo & Olhager 2012; Stock et al. 2000) The importance of logistics
integration has been especially noted for example when implementing just-in-time or
product mass customization related supply chain strategies. (Frohlich & Westbrook 2001)

Information integration refers to the sharing of key information and inside the supply
chain. This is enabled by information technology (IT). (Prajogo & Olhager 2012) The
information integration involves backward coordination of the flow of data and infor-
mation technologies from the customers to the suppliers. Different information technolo-
gies allow parties to coordinate their activities as in an effort to truly manage the supply
chain. (Frohlich & Westbrook 2001) One of the main purposes of information integration
is to support decision-making in real-time. It has been shown that lower costs can be
achieved by information integration, e.g. through reductions in inventory sizes and short-
ages. (Prajogo & Olhager 2012) Today’s SCM is technology driven, and several infor-
mation system solutions have been developed to support the better flow of information in
supply chains (Power 2005; Ross 2011 p. 2). However, despite the technology’s im-
portance in information integration Prajogo & Olhager (2012) state that the most im-
portant factor is the quality, quantity and frequency of the shared information. The infor-
mation systems in SCM have been discussed in more detail in chapter 3.
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Supply chain integration also means the degree to which a manufacturer strategically col-
laborates with its partners in the supply chain and collaboratively manages the processes
within and across organizations, to achieve effective and efficient material, information
and capital flows and decisions while providing maximum value to the customer (Flynn
et al. 2010). The basis of supply chain integration can be characterized by cooperation,
collaboration and coordination, which are more or less used interchangeably when de-
scribing the efforts of the supply chain partners to make the chain more efficient overall
(Power 2005; Prajogo & Olhager 2012). The implementation of SCM requires the iden-
tification of critical links between the parties in the supply chain, which processes need
to be linked and what kind of integration is applied to the links. At the same time it should
be remembered that the SCI should be designed to increase efficiency and effectiveness
for the entire supply chain, and that the benefits gained should be equitably shared.
(Lambert & Cooper 2000)

Essential to SCI is the fundamental shift from managing individual processes to the man-
agement of integrated chain of processes. This requires for example information sharing,
shared technology, trust and partnerships. The extent of integration can cover the whole
life-cycle of a product, from the design to the ultimate sales and after-sales services.
(Power 2005) According to Power (2005), the foundation of SCI is based on three main
principles: information systems, inventory management and supply chain relationships.
Higher levels of supply chain integration are characterized by the increasing logistics-
related communication, larger coordination of the logistics related tasks in the supply
chain and more blurred organizational distinctions between the logistics activities of the
firm and its stakeholders. (Prajogo & Olhager 2012; Stock et al. 2000)

When observing the scope of SCI, Flynn et al. (2010) divide the SCI into three different
dimensions:

e Customer integration
e Supplier integration

e Internal integration.

Customer and supplier integration mean the external integration in the supply chain,
which is the proportion to which the manufacturer and its external partners arrange their
cross-organizational processes, strategies and practices into collaborative and synchro-
nized processes (Flynn et al. 2010; Stank et al. 2001). Customer integration emphasizes
the core competencies gained from collaboration with critical customers, while supplier
integration emphasizes the core competencies related to the collaboration with critical
suppliers. Self-evidently, the internal integration focuses on the activities happening
within the manufacturer. It means the degree to which the manufacturer has arranged its
own organizational practices, strategies and processes into synchronized and collabora-
tive processes to cope with customer requirements and to enable efficient interaction with
the suppliers. (Flynn et al. 2010) Also Frohlich & Westbrook (2001) examine the subject
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of the scope of the SCI with their concept ‘arcs of integration’. However, in their approach
internal integration is not considered as supply chain integration, but only the integration
with the suppliers and customers. The broadness of the arc defines how extensive SCI is.
(Frohlich & Westbrook 2001). The concept of arc of integration is presented in the figure
2222,

~ Broad arc of integration

Narrow arc of
integration

Extensive . . Etensive

. . No integration . .
integration integration
Suppliers Manufacturer Customers

Figure 2.2.2.2: Arcs of integration (adapted from Frohlich & Westbrook 2001).

According to Flynn et al. (2010) internal and external integration both have a different
role. Internal integration is concentrated on the integration of the departments and pro-
cesses within the company, external integration emphasizes the meaning of close and
personal relationships with the supply chain partners, e.g. customers and suppliers (Flynn
et al. 2010). However, Stank et al. (2001) and Kim (2013) acknowledge that companies
must first have a fairly high level of internal integration before initiating the external in-
tegration, as the internal integration serves as a foundation for future changes. It is also
stated, that regardless of their different roles in SCI, both external and internal integration
have a positive effect on one another (Stank et al. 2001). Frohlich & Westbrook (2001)
state that the scope of the SCI is implicitly decided in the company’s strategies. Some
companies decide to engage relatively little integration with their customers and suppli-
ers, resulting in a narrow arc of integration, while others extensively integrate their supply
chain functions both up and downstream, resulting in a broad arc. (Frohlich & Westbrook
2001) Nevertheless, it has been studied that the higher and broader levels of integration
bear the greater potential benefits (Frohlich & Westbrook 2001; Prajogo & Olhager
2012).

Flynn et al. (2010) propose that the internal integration is positively related to both oper-
ational and business performance in a supply chain and that the customer and supplier
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integration are related positively to the operational and business performance of the man-
ufacturer within the supply chain. Internal collaboration is associated with higher level of
logistical service performance (Stank et al. 2001). According to Kim (2013) the shared
knowledge and values through the internal integration help the companies to strengthen
their cooperation with suppliers and customers. The collaboration between company’s
different departments helps to generate the partnerships with external partners. Also, the
internal integration has an impact on operational or financial performance, although it can
be indirect originating from e.g. timely exchange of critical information. In supplier inte-
gration, the operational performance of different parties should ameliorate, especially the
process performance, but it is highly dependent on the efficiency of information ex-
change. Per some studies customer integration drives e.g. product innovation and produc-
tivity, but per some studies too much focus on customer integration can be harmful. (Kim
2013)

All in all, the benefits of the collaboration between companies are considerable, for ex-
ample, better quality, reduced resource duplication, greater relevance to customer needs
and more flexibility in responding to unique customer needs (Cheong 2004; Prajogo &
Olhager 2012; Stank et al. 2001). There are also more tangible and measurable benefits,
such as increased operational profits, reductions in costs, lead times and risks (Liu et al.
2005; Prajogo & Olhager 2012). However, even if the integration was ‘successful’ the
collaboration is not always beneficial, as it is dependent of the context, such as the com-
pany size, level of uncertainty and the scope of cooperation. (Kim 2013)

There are some barriers in the inter-organizational coordination, the biggest issues being
information sharing and trust between the companies (Cheong 2004). This means all par-
ticipants must be willing to work for the mutual good. However, the will to work together
is not enough to ensure effective integration (Stank et al. 2001). Effective integration
requires effective implementation, and to achieve that a supply chain wide integration
strategy is needed. Without it SCI will produce at best only little tangible benefits and
may even be counter-productive and erode competitive advantage. (Power 2005) In ad-
dition, the effective integration may require investments in the relationship and possibly
resource sharing, and it has been presumed that the successful integrations involve mutual
understanding, shared visions and the achievement of collective goals. (Stank et al. 2001)

2.3 Shipment consolidation

The globalization affects companies’ supply chains. Global manufacturers need to pro-
duce different products which are exported to different countries. However, the manufac-
turers do not always manufacture enough products in each country to achieve economies
of scale. (Cheng & Tsai 2009) The economies of scale are attempted to achieve by con-
solidating shipments when transporting them. Shipment consolidation is the process
where different shipments from suppliers are grouped into a large shipment at a consoli-
dation point (Dondo et al. 2009; Tyan et al. 2003). The idea behind consolidation is to
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utilize the vehicle’s capacity better that decreases the number of dispatches, which results
in lower transportation rates — in other words taking advantage of economies of scale in
shipping (Capar 2013; Hall 1987; Higginson & Bookbinder 1994; Tyan et al. 2003). How-
ever, Dondo et al. (2009) consequently state that despite consolidation generally de-
creases the transportation costs significantly the handling, inventory and facility costs
increase within the facilities. The concept of consolidating shipments is not new, but in
fact it is centuries old and the practices are widely used in air, ground, rail and sea
transport (Tyan et al. 2003). The start of research relating shipment consolidation dates
back to the 1970s, but the recent research has focused on utilization of information tech-
nology in consolidation (Capar 2013).

A few policies for shipment consolidation implementation exist. Pure consolidation pol-
icies do not require specific coordination. Integrated inventory and shipment consolida-
tion policies aim to coordinate the consolidation with inventory decisions. Pure consoli-
dation policies are mainly concerned in the size of the shipment and dispatching of the
vehicle. The size of the consolidated shipment must be large enough to achieve the ben-
efits of economies of scale, but also the frequency of shipments has to be appropriate to
meet the service requirements. Integrated consolidation policies treat the supply chain as
a whole instead of a group of individual functions. (Cetinkaya 2005, pp. 4-5) The focus
on IT in SCM has highlighted consolidation, as it plays a key role in different inventory
integrative engagements, such as vendor managed inventory (VMI) (Cetinkaya 2005, p.
5; Cheng & Tsai 2009). In VMLI, the supplier is empowered to manage the vendor’s in-
ventory of agreed items (Cetinkaya 2005, p. 5).

Cheng & Tsai (2009) introduce the concept of multiple country consolidation (MCC). In
MCC consignments to same destination from different countries are combined in an in-
ternational distribution center. A distribution center can be defined synonymous to a
warehouse, as most goods in a warehouse belong to someone’s distribution system and
they are stored in a DC pending for distribution to appropriate stores (Cheng & Tsai 2009;
CSCMP 2013). In distribution channels the warehouses represent storage facilities be-
tween the manufacturer and suppliers and the manufacturer and its customers. An inter-
national distribution center can be considered a place that integrates manufacturing oper-
ations with logistics operations, such as transportation, storage and port and customs op-
erations to achieve efficient distributions of goods. However, the role of distribution cen-
ters is changing. In the past, one essential objective for international distribution centers
was their cargo throughput, but in future the focus can point more in diversification of the
logistics services provided to their customers in order to gain more revenue. This can be
done by e.g. developing multiple country consolidation and other value-added logistics
services. (Cheng & Tsai 2009)

The consolidation cost is the main variable of the logistics costs affecting the use of MCC
in the international consolidation centers. Because of this, a customized consolidation
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option should be designed to lower the consolidation costs of the customers. The interna-
tional consolidation centers could create economies of scale by conducting a number of
consolidation services. The reduced costs would serve as an incentive attracting more
customers. (Cheng & Tsai 2009)

A traditional way to design the consolidation network is to use hub-and-spoke (HS) struc-
ture, which is named after its resemblance the hub and spokes of a wheel (Kurian 2013,
p. 151). The design creates a fully interconnected network between any two nodes
(spokes) in the network utilizing a central hub. Economies of scale can be achieved by
consolidating material flows from and to spoke nodes in the hubs. HS structures rely
heavily on the hubs, making them vulnerable to disruptions and degradations of the hubs.
(An et al. 2015) HS is widely employed in different industrial applications, such as in
airline and trucking industry and telecommunications systems (An et al. 2015; CSCMP
2013) The trend in using HS in logistics is still increasing. This leads to large volumes
being transshipped to the main hubs, meaning more and more cargo is consolidated and
deconsolidated in these main hubs. (Cheng & Tsai 2009)

Intercompany transactions mean transactions between companies in a group in form of
for example charges or transfer of goods (Law 2016). Intercompany shipments can be
viewed as a consequence of intercompany transactions, as they are part of the trade be-
tween the companies inside the same group. In terms of this study, the intercompany
shipment consolidation concerns shipments that are shipped to the main distribution cen-
ter from other company DCs for consolidation before shipping the goods to the customer.
In order to help to gain comprehension of the term intercompany shipment consolidation
from the viewpoint of this study two examples are presented. The first, simple example
covering unconsolidated shipments in the case company is illustrated in figure 2.3.1.
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Figure 2.3.1: An example of unconsolidated shipments.
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In the example, the customer has placed separate purchase orders to three different distri-
bution centers. Each purchase order is fulfilled by the responsible distribution center and
each shipment is forwarded directly to the customer from the different warehouses. In the
example, each different distribution center acts independently and unaware of the other
DCs’ orders. In terms of this study, regular order flow at the company resembles the pic-
ture above, as customers place separate purchase orders to separate distribution centers
without them knowing about it. The second example including shipment consolidation is

seen in figure 2.3.2.
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Figure 2.3.2: An example of shipment consolidation.
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In the example, the customer has placed separate purchase to each distribution center as
in previous example, but this time the customer has asked for the shipments to be consol-
idated at main DC — in other words, the example resembles a hub-and-spoke system,
where the main DC acts as the hub. Now the individual distribution centers coordinate
their actions to be able to consolidate the shipments at a main DC warehouse, which acts
as a consolidation point. The coordination requires communication between the parties in
order to achieve fluent consolidation in the timeframe given by the customer, thus meet-
ing the service requirements. The two other DCs dispatch their shipments to the consoli-
dation point, where the three shipments are consolidated. The consolidated goods can be
shipped to the customer or the customer’s forwarder can pick them up after the consoli-
dation.

2.4 Logistics outsourcing and third-party logistics (3PL/TPL)

The logistics costs average about 12 percent of the world’s GDP (Cheong 2004). In Finn-
ish companies, the logistics costs average for 13 to 16 percent of sales. For most compa-
nies transportation and warehousing usually present the most important single elements
in the logistics costs. (Soinio et al. 2012) The increasingly competitive markets have
driven many companies to outsource their logistics functions to third-party logistics pro-
viders, as this allows the companies to focus on their core competencies. (Cheong 2004;
Marasco 2008) The outsourcing trend is increasing, and the logistics outsourcing markets
remain a globally growing business (Cheong 2004; Marasco 2008; Soinio et al. 2012). In
addition to the increasing competition, the development of information and communica-
tion technologies, increasing customer expectations and the popularity of lean thinking
has caused explosive growth of the demand of logistics outsourcing services (Marasco
2008). The trend is moving to two different directions: the number of individual buyers
of the services is increasing, and at the same time, the extent of using the logistics services
is increasing. (Cheong 2004)

The idea of outsourcing logistics tasks such as transportation and warehousing is not a
new phenomenon (Skjoett-Larsen 2000; Soinio et al. 2012). However, the scope and
range of the services offered has been broadened immensely from simple transportation
and warehousing to comprehensive and advanced supply chain solutions (Soinio et al.
2012). Normally the outsourcing has been done by choosing the cheapest alternative that
meets the predefined service requirements. The outsourced services were usually per-
formed by several actors to ensure enough competition, from the outsourcer’s viewpoint.
The parties were often kept at some distance, with a minimal information change.
(Skjoett-Larsen 2000) One could describe the outsourcing as a simple business transac-
tion, as there were no other strings attached. Nowadays, the focus on logistics outsourcing
has shifted from simple cost reduction and capital release to a more strategic level, such
as increasing the service level, market coverage and flexibility towards the customers’
changing requirements. The solutions are tailored to suit the needs of the customer, and
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often include value adding services like assembly, quality control and packaging (Skjoett-
Larsen 2000; Soinio et al. 2012). The collaboration between the parties has changed too,
now the aim is at long, mutually binding partnerships that often require changes in e.g.
organization and information systems. (Skjoett-Larsen 2000) In other words, the logistics
partnerships usually require supply chain integration.

This transition to more in-depth level of outsourcing is called third-party logistics (3PL
or TPL) (Skjoett-Larsen 2000). The term third-party logistics originates from the early
1970s, when intermodal marketing companies started acting as intermediaries between
the shipper and forwarder, thus acting as a third party in the logistics chain (CSCMP
2013).

Simultaneously, as the customers’ expectations on logistics outsourcing have shifted from
price reduction to a more strategic level, low price is not a sure-win strategy for the 3PLs
anymore (Cheong 2004; Soinio et al. 2012). According to Cheong (2004), the most im-
portant selection criterion for a 3PL are its core competencies. However, Soinio et al.
(2012) emphasize the meaning integration and innovation in the services provided.

Like many other terms in supply chain management, the concept of third-party logistics
does not have a single, consistent definition as definitions differ from each other quite
drastically. Some definitions take a broad approach to the term, while others have a nar-
rower approach. The broad definitions suggest that 3PL include any form of outsourcing
of logistics tasks previously performed within a company (Marasco 2008). An example
of a broad approach is the definition by Lieb (1996, cited in Marasco 2008), where 3PL
is described as the use of external companies to perform logistics functions, which can
comprehend the whole logistics process or selected activities within the process, that have
traditionally performed within an organization. This kind of broad definition of 3PL sug-
gests that if a company has its own warehouse facilities and decides to use an external
warehouse, would be considered as third-party logistics (Skjoett-Larsen 2000). Narrow
approaches suggest that 3PL includes many more features than outsourcing of logistics
functions, that need to be fulfilled in before the term 3PL can be used. These features
include e.g. the long-term duration of the relationship and joint efforts to develop coop-
eration. (Marasco 2008; Skjoett-Larsen 2000) An example of a narrow approach to 3PL
would be the definition by Murphy & Poist (1998), where 3PL is considered as a long-
term and mutually beneficial relationship between a shipper and a third party, which has
more customized services, broader service functions compared to basic services. The
Scandinavian view of 3PLs is often considered narrower from its American and European
counterparts (Marasco 2008; Skjoett-Larsen 2000).

According to CSCMP (2013), 3PL requires outsourcing many or all logistics operations
of a company to a specialized company. Originally the 3PL meant the companies that
accepted the shipments from the shipper and tendered them to the carriers. However, the
scope has broadened with the years, and nowadays every company that offers some kind
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of logistics services can be considered as a 3PL. (CSCMP 2013) However, Soinio et al.
(2012) state that 3PL is usually associated with multiple services as a bundle, but also
that different definitions overlap with each other.

In the terms of this study, the relationship between the case company and their logistics
partner fulfills both the narrow and broad requirements of 3PL. The outsourced functions
include for example value-adding services, such as quality control and packaging, in ad-
dition to the more basic functions as warehousing. Their aim is to develop the long-rela-
tionship and actions to be more beneficial to both parties, which is pursued by e.g. shared
information systems and information sharing. Several other partnerships with e.g. logis-
tics forwarders exist, but not to the same extent.

The relationship between the shipper and a logistics provider can also be illustrated.
Bowersox (1989, cited in Skjoett-Larsen 2000) examine the different levels of logistics
relationships by analyzing the degree of integration and commitment between the parties.
The classification of different levels of logistics relationship can be seen in figure 2.4.1.
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Figure 2.4.1: Levels of logistics relationship (adapted from Skjoett-Larsen 2000).

The left part of the scale focuses onto a traditional relationship between the buyer and the
seller in the transport market. The agreements are usually short termed, informal and
without any commitment except for the specific transaction. In single transactions the
price is usually the main leverage. (Skjoett-Larsen 2000) An example of a single transac-
tion would be choosing the most inexpensive freight forwarder for a one-time delivery.
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When moving towards right, the style of cooperation changes. As the degrees of commit-
ment and integration increase the agreements become more formal and the mutual obli-
gations increase. (Skjoett-Larsen 2000) The last three forms of cooperation from the right
can be considered as forms of strategic alliances, which are preferred by the 3PLs due to
the relationships’ longevity. (Cheong 2004; Skjoett-Larsen 2000) Cheong (2004)
acknowledges that in extensive partnerships and agreements between the client and the
supplier the performance of the 3PL is often monitored. It is also not uncommon that
several performance-related incentives and penalties have been determined in the contract
between the parties (Cheong 2004). The target of these penalties and incentives is to in-
crease the commitment of both parties and thus increase the collaboration.

In a partnership both parties aim to maintain their independence, while collaborating to-
wards more efficient systems and procedures. Usually in partnerships the client maintains
the management and planning functions internally, while the logistics functions are ex-
ternalized to the provider. The provider then tries to create standard solutions for the cli-
ent’s requirements. (Skjoett-Larsen 2000)

Third-party agreements are more demanding than partnerships. The agreements require a
certain level of formality and they are more binding than partnerships. In third-party
agreements the services provided are much more tailored to the needs of specific clients
than the standard solutions provided in partnerships. The agreements often demand in-
vestments in equipment, plant or employee training in order to meet the service require-
ments of the client. The cooperation between the parties is based on free information
sharing and mutual trust between the parties. Sometimes the agreements demand the pro-
vider to share the responsibility, to some extent, for the personnel, equipment and the
plant of the client. (Skjoett-Larsen 2000)

Integrated service agreements require the most extensive cooperation between the parties,
both in terms of formality and mutual obligations. In these agreements the provider takes
over large parts or the whole logistics process, including such functions as management
and control of logistics activities, facility management and personnel administration. The
degree of solution tailoring is also the highest, as the solutions are specifically modified
to the requirements of the client. The solutions also often include several value-adding
services. In addition to these, normally the information systems of the parties are partially
integrated and inter-organizational teams of employees are formed for the affected func-
tions. (Skjoett-Larsen 2000)

The cooperation between the target company and its logistics provider can be considered
as a third-party agreement, as it fulfills many of the characteristics presented above. For
example, many, if not all, of the logistics processes in the warehouse have been tailored
to the needs of the target company. Also, several investments to the equipment, plant and
training have been made, especially in the beginning of the agreement. Some aspects of
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integrated service agreements can also be recognized in the cooperation between the par-
ties. For example, inter-organizational teams and cooperation has been utilized to contin-
ually develop the cooperation between the parties and value-adding services, such as qual-
ity control and different packing solutions are provided. However, most control on the
supply chain management is kept at the MDC office in Finland, as they control e.g. the
inventory levels and scheduling of transportation.

2.5 Spare parts logistics

The logistics needs for every commodity are different. For example, perishable foods
demand certain temperatures from the transportation and warehousing, which sets certain
limitations and requirements for the logistics planning and execution. Then again, for
example heavy machinery has very different requirements for its logistics. Spare part lo-
gistics has some distinct features. The service level requirements are very high, as the
stock-out effects can be financially drastic and the demand for certain parts can fluctuate
immensely, making the forecasting difficult. Also, the prices of individual parts can be
very high. At the same time the material and time buffers supply chains are decreasing.
(Huiskonen 2001) As the requirements for after sales services seem to be ever increasing
along with the money involved in spare parts sales, these characteristics set some diffi-
culties and pressure for streamlining the logistics system for spare parts (Cohen & Lee
1990; Huiskonen 2001; Molenaers et al. 2012; Suomala et al. 2002). However, the spare
parts business is usually considered to be a very profitable business area. No accurate
information is available, but it has been estimated that spare part sales cumulate one third
of net sales and two thirds of profit. Sometimes it is even estimated to be the most profit-
able function of a corporation. (Suomala et al. 2002) If the figures are even remotely close
to the estimations, it should provide the companies plenty of incentive to the business
development.

Huiskonen (2001) has created a categorization framework for spare parts that includes
four key control characteristics of spare parts which affect the logistics system elements.
The control characteristics and logistics system elements are presented in the figure 2.5.1.
The characteristics help to represent the unique features of spare parts.
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Figure 2.5.1: The control characteristics and logistics system elements of spare parts
(adapted from Huiskonen 2001).

Huiskonen (2001) divides criticality into two perspectives: process criticality and control
criticality. The criticality of a spare part relates to the consequences of a failure of such
part. A spare part is considered process critical, if its failure or malfunction will result in
process failure and replacement is not immediately available, which can have significant
consequences such as production loss or loss of lives. (Huiskonen 2001; Molenaers et al.
2012) If a replacement would be readily available, the spare part is not considered process
critical. The impact of the shortage can be multiple times the part’s commercial value,
which makes it difficult to analyze inventory needs. However, in practice the part criti-
cality is assessed by using several subjective criteria. The “exact” assessment of a part
criticality is often not necessary as determining a few categories of criticality is sufficient.
A practical view to estimate the criticality is to examine the time the process failure needs
to be corrected. (Huiskonen 2001) The case company has classified three different deliv-
ery priorities to orders to assess the spare part criticality. The delivery priorities of the
target company reflect Huiskonen’s (2001) example of categorization of criticality, where
first category failures need to be corrected immediately, second category failures can be
tolerated for a short period of time and third category failures are not critical for the pro-
cess. In MDC, the breakdown-priority is used when the customer’s equipment has failed
and is in stoppage. For breakdown-priority, the aim is to dispatch the needed spare parts
as soon as possible (usually during the same day) via forwarders’ express services. Ex-
press-priority is often used, when for example the customer has a scheduled maintenance
stoppage planned in the next week or two from ordering. Standard-priority orders are not
urgent and they usually go directly to customer’s consignment stock. The delivery priority
can be defined independently for every item.

Control criticality is not related to the consequences of the failure and shortage, but more
of the possibilities to control and prevent the failures (Huiskonen 2001; Molenaers et al.
2012). The control criticality includes factors like lead time, supplier availability and pre-
dictability of failure (Huiskonen 2001). A spare part is considered control critical, if the
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possibility of ensuring immediate availability is difficult to control (Molenaers et al.
2012). Huiskonen (2001) states that from the logistics viewpoint the most important is to
know how much time there is to react to the situation.

According to Huiskonen (2001) spare part specificity is considered another control char-
acteristic. In the wide array of different spare parts there are broadly used standard parts,
which are usually immediately available from multiple suppliers, and specific parts (such
as made-to-order parts) that are tailored and used only by a specific user. The standard
parts are often stocked in multiple levels of the supply chain, which makes the availability
good. The suppliers are also usually willing to cooperate with the user as the volumes are
high and offer economies of scale. The situation is the opposite with the specific parts, as
the special low-volume parts are not stocked willingly, which emphasizes the responsi-
bility of the user in the control and availability. (Huiskonen 2001)

The demand pattern of the spare parts contains for example the aspects of volume and
predictability of demand. Like in every other product, large volumes result in benefits of
economies of scale. (Huiskonen 2001) However, distinctive in spare part logistics is the
large amount of parts with low and irregular demand. This makes the control more com-
plicated, especially when combined with other features like high criticality and price. The
sporadic demand of parts demands larger safety stocks to be able to respond to sudden
situations. The fluctuating demand makes the predictability more difficult. (Huiskonen
2001; Suomala et al. 2002) Often the demand uncertainty is created or aggravated inside
the supply chain, due to the bullwhip effect, which distorts the actual demand. The bull-
whip effect is amplified in multi-echelon supply chains, along with the increasing supply
chain complexity. (Kalchschmidt et al. 2003) Usually the demand predicting is done by
estimating failure patterns and rates by statistical analyses, which can be facilitated by
categorizing the parts e.g. to parts with random failures and parts with predictable wearing
patterns. (Huiskonen 2001) One critical effect of fluctuating demand pattern is the simul-
taneous increase of inventories and decrease of customer service (Kalchschmidt et al.
2003). Paakki et al. (2011) also emphasize that mathematical models are not always ap-
plicable to spare parts, due to the complex application environments they provide

The last of the control characteristics is value, which is a common characteristic to all
materials. High value makes the stocking of a part undesirable for any party in the supply
chain and forces the parties to seek other solutions than stock holding. Nevertheless, if
the high value part is not a made-to-order item, the stock must be held somewhere in the
supply chain. Usually the high cost of items favors the positioning backwards in the sup-
ply chain. With low value items the replenishment must be effective, to avoid unnecessary
administration costs especially when compared to the item value. (Huiskonen 2001)

The life cycles of the industrial equipment can exceed 20 years, which can complicate
support offered to the customer. For example, in purchasing it can be difficult to find a
supplier for a 30-year-old component or a replacement for the component. (Suomala et
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al. 2002) From the viewpoint of transportation and warehousing some challenges occur
due to the large scale of different parts. The range in size, shape and weight in the parts
i1s immense. For example, a spare part can mean a tiny nut or screw that weighs only some
grams and is measured in millimeters, but a spare part can also weigh several tons while
being so large that it can’t fit into a 20 feet container. This sets some requirements for
warehousing and transportation flexibility.
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3. INFORMATION SYSTEMS IN SCM

Different tools used in SCM have come a long way from the paper and pen that were used
some decades ago. Nowadays, information technology (IT) is like a nerve system for
supply chain management, connecting different parts to each other (Gunasekaran & Ngai
2004). Like a body, SCM is unable to function without IT and the information technolo-
gies have become an inseparable part of companies’ business strategies, as the progress-
ing information technology has created new possibilities for supply chain management
software (Acar et al. 2017; Helo & Szekely 2005). In general, information technology is
an important factor for connectivity and transparency across the supply chain (De Koster
& Warffemius 2013). The technologies have enabled the convergence of SCM and com-
puterized networking toolsets capable of linking all channel partners into a single trade
community (Ross 2011 p. 2). Different information systems are crucial in supply chain
management and further in supply chain integration, as it is impossible to achieve an
effective supply chain without IT. The supply chains are spread out all over the world,
which creates the need for integrating the activities both inside and outside of an organi-
zation. Sharing information on different value-adding activities along the supply chain
requires an integrated information system (IS). (Gunasekaran & Ngai 2004) However,
despite the advanced and evolved information systems used in SCM, the basic objectives
of SCM have remained the same: to lower inventory levels and improve the agility of
manufacturing, thus enhancing customer service level (Helo & Szekely 2005).

A critical aspect of successful SCM concerns the measuring and monitoring information
about the supply chain’s key operational and performance parameters (Gunasekaran &
Ngai 2004; Qrunfleh & Tarafdar 2014). Because of this it is very important that the com-
pany adopts information systems that are aligned to the supply chain and that support the
key processes of the chain while providing information about the key parameters meas-
uring the goals of the supply chain strategy (Qrunfleh & Tarafdar 2014). A warning ex-
ample of not aligning the information systems to the supply chain strategy is when Nike’s
$100 million IS software could not prevent significant inventory shortages and excess in
the company’s supply chain. One reason for the lack of alignment is the inadequate anal-
ysis of the applications, if they really answer to the information processing and manage-
ment control needs of the supply chain. (McLaren et al. 2004; Qrunfleh & Tarafdar 2014)
For example, the company should consider what kind of applications should be adopted,
if the supply chain’s key objective is e.g. minimizing inventory or leanness, as the appro-
priate fit between the supply chain and the IS requires analysis of the true requirements
for the applications. (Qrunfleh & Tarafdar 2014)

As mentioned earlier, today’s supply chain management is very technology driven, and
several information system solutions have been developed to support the better flow of
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information in supply chains (Power 2005; Ross 2011 p. 2). Integrating different supply
chain processes (i.e. supply chain integration) should provide improved supply perfor-
mance and it is considered a key factor in gaining competitive edge (Birou et al. 1998;
Frohlich & Westbrook 2001; Pagell 2004; Qrunfleh & Tarafdar 2014). Consequently, an
important part of SCI is information integration, which is enabled by different infor-
mation technologies (Prajogo & Olhager 2012). The IT allows the supply parties to coor-
dinate their activities and support the decision-making in the supply chain (Frohlich &
Westbrook 2001; Prajogo & Olhager 2012). Helo & Szekely (2005) present several dif-
ferent classifications for the SCM-related software. They can be classified e.g. to intra-
firm and inter-firm applications, from data management perspective to transactional (en-
gaged with acquiring, processing and communicating raw data) and analytical (support-
ing decision-making) software or from process perspective to planning (determines the
best way to fulfill and order) and execution (track physical status of goods, materials
management and financial information) applications. The transactional and execution
software applications are most often used on operational level and short-term scope, while
the analytical and planning software support strategic and tactical level and more long-
term needs. Different types of software often overlap each other, which means that very
different types of applications may compete or even interfere with each other. (Helo &
Szekely 2005) Often different information systems, such as ERP, planning systems, man-
ufacturing execution systems (MES) and transportation management systems (TMS) are
integrated with each other. The objective of systems integration is to make the decision-
making process in the supply chain easier. (Botta-Genoulaz et al. 2005)

As for the actual SCM software applications used in the organizations, Helo & Szekely
(2005) divide the systems into four different categories:

Warehouse and transportation management systems (WMS/TMS)
Enterprise resource planning systems (ERP)
Supply chain management software applications

Eall A e

Enterprise application integration software.

WMS systems provide real time information about the material flows within the ware-
house. TMS systems facilitate the procurement of transportation services (Helo &
Szekely 2005). ERP integrates all different business processes of the organization under
one system and database (Akkermans et al. 2003; Helo & Szekely 2005). Warehouse and
transportation management systems and enterprise resource planning systems will be cov-
ered in more detail in the next subchapters. Supply chain management software applica-
tions focus on optimization of future planning and scheduling activities of inter-organi-
zation material flow. Enterprise application integration software brings interaction be-
tween different systems in the organization that are sharing information with organiza-
tion’s external systems, such as information systems of the supply chain partners. (Helo
& Szekely 2005) Ross (2011, p. 31) takes a bit broader scope with the classification, as
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the classification consider all technologies used in SCM. The first category contains ma-
jor business systems, such as ERP, the second point technology solutions, such as TMS,
and the third execution solutions, such as the Internet or electronic data interchange (EDI)
(Ross 2011 p. 31). Although the approach of Ross to the classification is somewhat dif-
ferent from Helo & Szekely’s approach the categories resemble each other.

3.1 Enterprise resource planning system (ERP)

Full, effective and integrated execution of a management system becomes a necessity in
SCM when multiple criteria, such as speed, high capacity production, high quality, low
cost and minimum inventory holding must be met (Acar et al. 2017). An enterprise re-
source planning system (ERP) is a comprehensive transaction management system that
integrates many different information processing abilities and places data into a single
database (Akkermans et al. 2003; Helo & Szekely 2005). The different transactions and
data were typically spread around several separate information systems before the adop-
tion of ERP systems. Nowadays, the integrated and maintainable ERP systems have re-
placed a myriad of old legacy systems that were often non-integrated and undocumented.
(Akkermans et al. 2003) Enterprise resource planning systems have been implemented in
companies since mid-1990s in hopes of leverage productivity, increase efficiency and
overall organizational competitiveness (Li et al. 2017). The ERP systems are an evolu-
tionary extension to material requirements planning (MRP) systems of the 1970s and the
manufacturing resource planning (MRP II) systems of the 1980s and have been estab-
lished as a standard in industry (Akkermans et al. 2003). ERP has also been developed as
a response to the need of production action coordination across the organizational bound-
aries in the supply chain (Li et al. 2017). In order to fulfill the coordination between dif-
ferent departments and contractors, ERP provides control of material and information
flow by using different modules. These modules include e.g. supply chain, manufactur-
ing, warehouse management and quality. (Acar et al. 2017)

Fragmented information systems cause information delays and distortion, which again
causes the bullwhip effect. Therefore there is reason to believe an ERP adoption could
provide considerable gains to the supply chain effectiveness, as the system should en-
hance transparency across the supply chain by eliminating the information distortion and
increasing the information velocity by delay reduction, thus reducing the bullwhip effect
in the supply chain. (Akkermans et al. 2003) An important role of ERP is to work as a
platform for other applications, such as customer relationship management (CRM) and
SCM. The ERP system should provide a unified platform for integrating and managing
the core business processes (including e.g. SCM and CRM) within a company. Despite
this tendency the decision-making between different business functions of a company
remains quite disjoint. (Botta-Genoulaz et al. 2005)

IT itself cannot influence the productivity of a company, but the main efficiency factor in
IT is how the people use these technologies (Botta-Genoulaz et al. 2005). Akkermans et
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al. (2003) acknowledge that ERP has only a modest role in improving future supply chain
effectiveness and that there actually exists a clear risk of ERP limiting the progress in
SCM. The main limitations of the current were identified as their insufficient extended
enterprise functionality in crossing organizational boundaries, their inflexibility for
changing supply chain needs, their lack of functionality beyond managing transactions
and their closed and non-modular architecture. The limitations originate from the fact that
the first generations of ERP were designed to integrate various operations of an individual
firm, but in modern SCM the supply chains consist of networks of organizations.
(Akkermans et al. 2003)

A typical ERP implementation takes one to three years and the typical budget is between
tens to hundreds of millions of dollars (Akkermans et al. 2003). Per Li et al. (2017) the
implementation process can take up to six years from the adoption of the system to the
point at which organizations report that they would have fully mastered the processes and
the technology. The expected outcome of the ERP implementation is an improvement in
the operational performance of the company, which leads to financial gains. However,
studies have shown that only some companies gain satisfactory benefit from ERP prac-
tices. (Acar et al. 2017) For example, the unwillingness to share information can result in
failure in SCM IT projects (Prajogo & Olhager 2012). Acar et al. (2017) also state, that
probably the most important factor triggering the ERP implementation is supply chain
orientation, which can be defined as the motivation of organizations to manage the supply
chain relations with their contractors. In other words, the ERP’s benefits do not neces-
sarily emerge from the system itself, but from how the system is utilized and supported
by other actions in the organization.

The ERP implementation has always risks due to the magnitude of the process. Botta-
Genoulaz et al. (2005) propose that the success of the implementation depends on three
key factors (strong and committed leadership, open and honest communication and bal-
anced and empowered implementation team), but emphasize the meaning of the strong
and committed leadership in the implementation process. Li et al. (2017) state that the
implementation of ERP has been complicated and challenging despite the well-docu-
mented benefits it bears. While acknowledging that it is not unusual for IT projects to
have issues in adoption and implementation, per Li et al. (2017) the ERP projects seem
to have disproportionally more problems, such as serious delays, strong employee re-
sistance, substantial budget surpasses and high overall project failure rates. In the imple-
mentation process the organization must recognize the critical role of organizational
knowledge, that includes both tacit (e.g. understanding end users’ perception in response
to the employee resistance) and explicit knowledge (e.g. knowledge to customize the soft-
ware’s embedded configurations). Due to the organizational knowledge’s importance or-
ganizations often turn to their supply partners for ERP implementation related infor-
mation, when the implementation is relevant. As the current supply chains are intercon-
nected networks that gain their competitive advantages through the whole chain, it is in
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the earlier adopters’ best interest to share their experiences about ERP to their supply
chain partners. (Li et al. 2017) However, despite the immense potential of ERP and the
close interactions in supply chains, many supply chain improvement programs and ERP
implementation efforts are managed independently by separate groups of people.
(Akkermans et al. 2003)

3.2 Warehouse and transportation management systems
(WMS/TMS)

A warehouse management system aims to control the movement and storage of materials
and the associated transactions (e.g. shipping and receiving) within a warehouse (CSCMP
2013; Myerson 2013, p. 143; Ramaa & Subramanya 2012). Often WMS includes support
for radio-frequency communications, which allows real time data transfer between the
system and warehouse personnel (CSCMP 2013). WMS is a database driven application.
WMS were developed to improve the efficiency of the warehouse and to maintain accu-
rate inventory by recording warehouse transactions. (Ramaa & Subramanya 2012) WMS
allow its users to manage the material flows within the warehouse in real time, by e.g.
tracking and keeping note of the material movements. The warehouse management sys-
tem’s functions enable the analysis of different performance indicators (such as produc-
tivity, shipping and inventory and warehouse order cycle time), which can further be used
to pinpoint problem areas in the warehouse, optimize different transactions and recognize
shifts in activity levels and patterns. WMS can also be used for e.g. optimizing space,
labor and tools in the warehouse. (Helo & Szekely 2005) If warehousing is to be a source
of competitive edge, the implementation of a WMS is necessary (Faber et al. 2002). WMS
can be standalone applications or they can be modules of ERP. (Faber et al. 2002; Ramaa
& Subramanya 2012)

Transportation management systems (TMS) are software that help with the short-term
planning and optimization of transportation activities, procurement of transportation ser-
vices and the execution of transportation plans — in other words TMS helps to manage
company’s transportation actions (Helo & Szekely 2005; Myerson 2013, p. 144). The
systems often provide continuous analysis and advanced reporting tools, route planning,
transportation control features and a systematic way to produce documents and labels.
(CSCMP 2013; Helo & Szekely 2005) The benefits of TMS include for example de-
creases in the transportation costs, inventory levels and increases in customer service.
TMS should also provide timely and accurate information, which decreases the uncer-
tainty in the whole supply chain. (Myerson 2013, p. 144)

Usually the WMS and TMS are interconnected. Sometimes the WMS can also include
route scheduling functions, which are often managed by TMS. (Helo & Szekely 2005)
WMS and TMS handle the short-term scope of the SCM planning, while ERP covers
more long-term scope (Faber et al. 2002; Helo & Szekely 2005).
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4. CASE STUDY: THE INTERCOMPANY SHIP-
MENT CONSOLIDATION IN A THIRD-PARTY
WAREHOUSE

In this chapter the case study of intercompany shipment consolidation at a 3PL operated
warehouse is presented. Some background information of the case and the order process
at MDC is discussed first. After that, the case process is overviewed in the form of a
flowchart. The bottlenecks and issues of the process are assessed in the end of the chapter.

4.1 Background

The outbound delivery process in the case company has been defined very thoroughly,
which is why the way of working could be described as a workflow. According to Liu et
al. (2005) and Sun et al. (2006) workflow has been defined as whole or partly automation
of business processes, during which information, documents or tasks are moved from one
participant to another according to a set of procedural rules. Every action in every step in
the process has been documented, as the target has been to standardize the workflow to
gain stability and predictability. The deviations are coped with the same style which
makes the workflow very reliable and stable. The deviations have been recognized be-
forehand, so that when a problem occurs, the steps to solve it have been defined and can
be found from documentation. However, this also makes the process very rigid and in-
flexible. If, for some reason, an unidentified problem occurs or someone diverges from
the workflow solving these issues could be difficult.

The company and the 3PL operating the warehouse have agreed to certain standard oper-
ating procedures (SOP). These procedures have been recorded into a 70-page SOP-docu-
ment, which is used as the basis for daily actions at the warehouse. The document includes
detailed process charts and instructions how to proceed in e.g. inbound and outbound
delivery processes. The deviations in the processes and solutions to them have been also
recognized and documented.

The consolidation process is undefined, which basically makes it a one large deviation.
The consolidation process is not included in the SOP-documentation, which is one of the
reasons for the confusion in these cases. The problem-solving structure or steps have not
been defined, which causes that every case is handled a bit differently and by improvising.
The improvisation expands the unpredictability of the problems, which causes even more
problems.
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The geographical distance between MDC and the 3PL also causes some obstacles in such
special cases. MDC personnel are most informed of the situation, but due to the distance
communication and cooperation can sometimes be difficult.

The aim of this study is to define the consolidation process and develop the process and
its documentation. During the case study it was noticed, that the workload of the consol-
idation order hindered the efficiency of the employees, as they needed to handle their
regular tasks in addition to the special arrangements required by the consolidation order.
The aim is also to increase predictability of problems in the process, which should de-
crease the workload and delay in case of such problems occur.

4.2 Company information systems and normal order process

At MDC, the information systems essential to the intercompany shipment consolidation
process are the company’s enterprise resource planning system and the company’s
transport management system. The company also has several other information systems,
but they are not relevant in the terms of this study.

The company ERP is used throughout the supply chain and it forms the center of the
company’s information system network. The company ERP has also been integrated with
other modules, such as the business analytics module, that allows easier order follow-up
by offering extensive reporting tools. In MDC, most of operational actions are completed
through the ERP, which makes it an essential tool in the intercompany shipment consol-
idation process. The system consolidates automatically orders under the same shipping
address and forwarder, but due to the more complex nature of the case this cannot be
utilized in the case.

The transport management system (TMS) is a browser-based tool for order transportation
management. The transport management system has been integrated to ERP. For exam-
ple, when a user creates a shipment for an order in ERP, an EDI-message with the order
details (including e.g. the forwarder, addresses and package details) is sent to TMS. TMS
then sends a booking request automatically for the correct forwarder. However, this can
be utilized for nominated forwarders only as the system currently interacts only with
nominated forwarders’ systems. In this case, the transport management system was
mainly used by other DCs for arranging and booking the shipments from Germany and
Sweden to Netherlands.
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Both ERP and TMS are available at all company locations and at MDC 3PL. They are
widely used, as it harmonizes the company processes. The normal order process in MDC
follows the usual ERP order process and is presented in figure 4.2.1. There are some
discrepancies with the process depending on the customer, forwarder and order size, but
most orders follow the process.

Inquiry
v
Quotation
v
Purchase
order
v
Sales order
v
Transfer
Delive » » Handling unit
Y | order | 8
v v
Shipment [« Goods issue
v
Billing
document v
Material
stock
v
account
Accounts
receivable

Figure 4.2.1: ERP order flow (adapted from Kogent Learning Solutions Inc 2011, p.
34).

The order process starts from the customer inquiry, which is responded with a quotation.
In all cases quotations are not needed, e.g. quotation is not needed for a stock order for
parts that are on the price list. If a quotation is needed, it is created by MDC technical
support team. The customer responds to the quotation with a purchase order, which is
sent to the MDC customer service team. Customer service inputs the order to ERP creat-
ing a sales order for the parts. Certain customers can also input their own orders to ERP,
either directly (some company locations) or via browser-based tool (some distributors).

After the sales order has been created and all needed materials are in stock, the system
creates a delivery under the sales order. Also, the transfer order(s), which allow the goods
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to be picked and packed at the warehouse, are created. The warehouse personnel prepare
the delivery by picking and packing the goods. After every material of a delivery has been
packed, a goods issue will be posted. The goods issue removes the count of used materials
from the inventory.

When the goods issue is posted the invoice for the order can be created by MDC logistics.
However, usually the shipment for the delivery or deliveries is created before the orders
are invoiced. The shipment is often created automatically by ERP. If the shipment is for
a nominated forwarder, the shipment flows automatically to TMS, which books the
transport from the corresponding forwarder. If a non-nominated forwarder is used, MDC
logistics creates the shipment manually.

After the shipment has been created, the orders are invoiced. The invoices are created
both automatically by ERP and manually by MDC logistics, depending e.g. on the cus-
tomer and the forwarder used. The system creates accounting documents after the in-
voices have been created.

Depending on the order, the packages part from the warehouse after they have been
booked to a forwarder. The nominated forwarders have fixed collection dates and times,
while the collections of non-nominated forwarders must be arranged with MDC logistics
and 3PL customer service.

4.3 Parties

Several parties around the world were involved in the analyzed case. In regard of this
study the focus is on MDC and its internal parties. MDC acts as an intermediary between
all parties in the process and is the only party that contacts all others. In this case study
MDC has been divided into four different internal parties depending on their duties and
responsibilities. The internal parties of MDC are customer service, logistics, procurement
and technical support. Customer service (CS) is responsible for the order entering and
monitoring, logistics handles the invoicing and transportation related tasks, procurement
handles the inventory and supply and technical support provides solutions and product
information to the customers. Most actions regarding MDC in the case are handled by
customer service and logistics.

The 3PL operating MDC’s warehouse is a critical party in the process, but not considered
as an internal party as it is an individual company and geographically separate party from
MDC, as MDC operates in Finland and the 3PL in the Netherlands. For clarity, in this
study the 3PL is considered as one party, even though it has several internal parties.

The customer in the case operates from Australia. The customer is part of the same group
as MDC, but an individual legal entity. In principle, this means that the customer operat-
ing from Australia is a sales office, which supports its local customers. In this study, the
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ultimate customer is located in Indonesia. The customer’s appointed forwarder’s role in
the process is small, which is why it has not been considered as a relevant party in terms
of this study, but included to the customer. The distance and the time difference between
the customer and different distribution centers caused some delay in the process.

The other DCs in the case are located in Germany and Sweden. The other distribution
centers have smaller volumes than MDC as they support different products. For the other
DCs, MDC acts as an intermediary and a consolidation center between the origin and
destination of the shipments.

Different product lines operate from different geographic locations, depending on the
product. The product line in the case operates from Tampere, from the same site as MDC
office.

The communication between the parties is done mainly by using email. Also, Skype is
used for instant messaging and voice communication in the process. Some communica-
tion between different MDC internal parties and PL could also be done face-to-face.

4.4 Case overview

The grounds for the consolidation process were created when the Australian sales organ-
ization sold a comprehensive solution, including capital equipment and spare parts for the
equipment, to an end-customer in Indonesia. The technology-based warehousing of the
spare parts caused some confusion in the sales organization, as the parts for equipment
produced in a specific location are not always supplied from the same plant. For example,
in this case the equipment produced in France is supported by the main DC located in
Finland. This caused a misunderstanding, that all parts provided in the solution would be
shipped from a single place, which lead to errors in contract of sales. The correction of
the documents would have caused extra fees which the end-customer or the sales organi-
zation were not willing to cover. Together with Indonesia’s strict import policies it was
decided that the most suitable solution for the problem would be to consolidate the goods
in the MDC warehouse in the Netherlands.

The customer placed three purchase orders: one to MDC, one to DC Sweden and one to
DC Germany. The PO placed to MDC was largest, containing 93 order items with over
22 tons of net weight in total. The PO to DC Sweden contained 36 order items with the
net weight of 1,3 tons. DC Germany PO contained 19 order items with the net weight of
2 tons. The spare parts of the purchase orders are not critical for the end-customer, mean-
ing that they are not needed to be shipped immediately, but they are related to a project
relating a new plant. This makes the deadlines strict and inflexible, as the parts must be
at the customer on the promised date. Delays could result in financial penalties and the
deterioration of the relationship with the customer.
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The premise for the consolidation process was not optimal, as the request for consolida-
tion came up when the order process has been already started. However, it was considered
that the added value from the consolidation exceeds the costs of extra fees. The end cus-
tomer’s purchase order was also large, meaning that losing the contract would potentially
cause lost sales of millions of euros. Consolidation was also considered to add customer
value with making all ordered materials to be available at one location at the same time,
which makes e.g. arranging the transportation easier and less expensive.

The intercompany shipment consolidation process is illustrated in figure 4.4.1. The pro-
cess depicts the different steps taken from the customer enquiry to the ready order. The
process has been divided into three different phases to make the analysis clearer and more
understandable.

The first phase represents the beginning of the process: how the enquiry evolves into a
purchase order and what steps need to be taken before the order can be entered into the
MDC’s information systems. The second phase describes the MDC’s internal actions that
take place in every order process, such as creating the sales order and examining the
product availability. In this case study the steps of the process have some differences to
the regular order process, but are mainly the same.

The third phase considers the actual consolidation of the different shipments and what
actions need to be done before the complete order is ready for pick-up. The third phase
involves most parties and steps in the process.

g . . . ™
Intercompany shipment consolidation process

Phase 1 Phase 2 Phasg 3
Inqui Order handlin Consolidation and
quiry € shipping

A vy

Figure 4.4.1: Intercompany shipment consolidation process.

The flowchart of the different phases in the process is presented in the following sections.
The uninvolved parties have been removed from the charts illustrating individual phases
in terms of readability. The colors and shapes in the flowchart represent different attrib-
utes. The orange boxes and arrows of the flowchart describe steps or actions that are done
manually (e.g. by using email or Excel). The blue boxes and arrows represent steps or
actions done in company’s information systems (mainly ERP). The dashed lines represent
actions that include both on- and off-system actions. Yellow diamonds illustrate decisions
or options in the process and the green shapes represent the documentation involved in
the process.
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The flowchart does not cover all the steps needed to be done, as some of the steps have
been combined in terms of making the chart clearer. For example, all the steps needed to
take to create the sales order in phase 2 have been combined under the step “Sales order
creation in ERP” as the actions made during that step are not relevant in terms of the
consolidation process and the study. The case company has more detailed instructions
and process charts of the “normal” process available for the employees if the need would
arise.

Similar outbound order process like in MDC is taking place simultaneously with MDC’s
process in other DCs, but for clarification the processes have been simplified into a few
steps in phases 2 and 3 of the process chart. The flow chart does not cover the detailed
actions in other distribution centers, as the focus of the study is in MDC process. The
order process in different locations should be fairly harmonized, but it is probable that
small differences occur in the process in different locations.

441 Phase1

Phase 1 is relatively small part of the whole process. It describes the start of the whole
process, and all the steps that need to be taken before the customer’s order can be entered
to the MDC systems. The flowchart of the phase 1 is presented in figure 4.4.1.1.

Consolidation process phase 1 - Inquiry (current)

g Sales Parts p;ckagle Purchase orcé::rs PO
: : tion from lists creation to DCs :
i inquiry crea - i correction
é R S o
g 9 Sugges.ted
<= parts lists Parts validation
C and
. Correct?
o intercompany
—_ Q. .
g o pricing
S 5
E £ PO check Correct? To phase 2
AP
1
=2 5
w
I
1-2 weeks

Approximately 20 emails
Multiple excel-spreadsheets

Figure 4.4.1.1: Phase 1 of the consolidation process.

The process starts when the end customer makes the inquiry about a solution to the sales
organization (MDC'’s customer). In this case, the end customer’s solution included capital
equipment and a spare part kit for the equipment. The suggested spare parts for the kit are
provided by different product lines (PLs). Each of the product lines are responsible for
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different types of equipment and technologies. After receiving specifications of the capi-
tal equipment from the sales organization the PLs provide the customer with the suggested
spare parts lists. After the customer has received the suggested parts lists they have to
combine the lists in order to create the package to be offered to the end customer. Similar
to the product lines, different DCs are responsible for supporting different products. Be-
cause of this, the customer has to use the PLs’ different part lists to create individual lists
to every responsible DC. The customer then sends the lists to the DCs for validation and
pricing.

The project orders are capital expenditure (CAPEX) driven cases, where the initial parts
list is needed in the negotiation phase. CAPEX means a significant expenditure by an
organization for the purchase of or improvement of a fixed asset, which is in this case the
capital equipment (Law 2015). The spare parts business is usually related to operational
expenditure (OPEX), making the project order teams (MDC’s customer) unfamiliar with
the normal spare parts offering, thus making the validation necessary. In MDC, the vali-
dation and pricing is done by Customer support manager in cooperation with the PL. The
validation is done to check that the correct (based on the spare parts offering created by
the PLs) parts are offered to the end-customer and in order to be able to enter the purchase
order to the systems. If the parts are incorrect the product line and customer need to cor-
rect them. An incorrect part would be, for example, a part that is not supplied by MDC or
if the material number is not on proper level according to the spare parts offering. In this
case MDC’s customer support manager also has to do the pricing of the spare parts. The
validation and pricing cycle continues until the lists are valid from the supplying DC’s
perspective.

After validating the lists, the purchase orders can be created. Several supplying DCs (de-
pending on the order complexity) mean that the customer must place order to different
distribution centers. In this project, the customer places purchase orders to MDC and two
other DCs located in Sweden and Germany. Once the customer has created the PO in their
system, they send it to MDC via email. MDC has to check and validate the PO once more
for errors before inputting it to their system. If any mistakes are found, the PO is sent
back to the customer for correction. After correction the PO is rechecked, and if every-
thing is correct, it will be entered to the system and the process will move to phase 2. The
PO received from the customer was an excel-sheet instead of a ERP-based purchase order
document which are regularly received from the other company locations.

Timewise the phase 1 of the process took approximately 1-2 weeks, as the several vali-
dations stall the process. The phase included about 20 emails, as the spare part lists needed
corrections and clarifications. Also, multiple excel spreadsheets were utilized in the phase
1.

Problems in phase 1 are mainly related to the creation and pricing of the parts package.
In a normal situation, the MDC customer support manager should not have to take part in
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the order process. The part list pricing and validation in addition to purchase order vali-
dation cause delays to the process, as distribution centers should not participate in the
process before receiving the purchase orders. Different material numbers also complicate
the process. For example, the customer has been quoted a material that is an assembly
(consists of many materials as assembled). However, the quoted assembly may be only
sold as a set item from MDC, which means that the parts for the assembly are sold sepa-
rately. Due to this, one material number can expand into e.g. 20 different material num-
bers, which complicates things in validating the purchase orders. It also makes material
pricing and invoicing more complicated, as often the prices of an assembly versus its
components differ. In optimal situation, the PO received is ready to be entered to ERP.
This requires that the material numbers are correct and ready for inputting to ERP before
a PO is received and the material prices have been already updated in ERP.

4.4.2 Phase 2

The phase 2 of the process describes what steps are taken between the point when the
customer’s purchase order is input in the MDC system and that the order has been fully
packed. The steps in phase 2 mostly take place within MDC. Timewise the phase 2 is the
longest, as some of the ordered items were not in stock and they have to be procured from
different suppliers. The flowchart of the phase 2 has been presented in figure 4.4.2.1.
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Phase 2 of the consolidation process.

Figure 4.4.2.1

After the customer’s purchase order has been validated the MDC’s customer service can

start working on the order in ERP. The phase 2 starts when the sales order is created in

ERP. The customer’s request to consolidate three different orders in the MDC warehouse
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was also introduced at this point of the process. The customer service representative in-
puts the PO as a normal sales order to ERP. After inputting an item, the availability check
i1s made. If the item is not available, the customer service representative must check the
availability from the correspondent purchaser. ERP suggests the estimated lead time for
unavailable items, but in special cases (such as this one) the lead time is usually confirmed
from the purchaser manually by email. After the purchaser has confirmed the lead time
from the supplier he will update the item availability to the system and announce it the to
the customer service representative via email. Customer service will then update the items
of the sales order with the confirmed availability dates. After the availability of all the
items on the sales order has been confirmed, the sales order can be confirmed, printed and
sent to the customer.

After the sales order has been confirmed delays to the items can still occur. In case of a
delay the actions are similar to availability checking. Usually, when items are delayed,
the responsible customer service representative is contacted by the purchaser. The pur-
chaser informs the new availability date after which customer service updates the order
with the new dates and informs the customer. Customer service representatives and pur-
chasers monitor open orders from an order follow-up report on a daily basis. The reports
list critical order lines, which are in danger to be delayed, and already delayed order lines.
Sometimes the customer service representatives detect the upcoming delays from the re-
ports before the purchasing informs of the delay. In this case the customer service repre-
sentative takes contact with the correspondent purchaser for a fast reaction to the situa-
tion. Proactive monitoring of the reports helps to avoid the delays, as the critical order
lines’ delays can often be influenced. Project orders like in the case in examination are
quite delicate in terms of delays as they are not tolerated, which means that the purchaser
needs to double check the item availability from the supplier or inquire about the availa-
bility from alternative suppliers.

One of the characteristics of a project order is that they are usually larger than normal
orders. Because of this MDC does not wait until all of order’s items are in stock, but they
release groups of items to picking and packing as soon as they are available. This proce-
dure ensures that the items are reserved to the project order, as sometimes items can be
prioritized for critical orders, even despite the reservation. The items were grouped in
ERP according to their stock-date. The system created the deliveries once all the parts in
the grouped were in stock. The delivery is required before any transfer orders can be
created and the picking can commence. If the grouping is not done, the system could
create hundreds of deliveries against one sales order, but the grouping allows control on
the number of deliveries on the order. The delivery grouping is done due to the traceability
and clarity of the parts on the order, as the customer service must inform the 3PL customer
service about each of the deliveries separately. The informing is not done with normal
orders. In this order, the creation of the deliveries was confirmed to the warehouse via
email. The email notification was used to make sure that the picked and packed goods
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would be stored in the same place as the rest of the order as the storing location was
different from normal order flow. The “release” and picking and packing cycle continues
between MDC CS and 3PL CS until all the order lines have been packed.

The customer has placed several purchase orders to different distribution centers. The
other DCs’ order process flows simultaneously with the MDC’s process. The other DCs’
processes are similar to MDC’s process and they have been simplified into few steps.

After every item of the MDC sales order and other DCs sales orders have been picked
and packed the process moves to phase 3, in which the consolidation with the other dis-
tribution centers’ orders is done.

There are two main issues in phase two of the process. First one is in internal communi-
cation at MDC about the material delays. The case’s project order hasn’t been marked
into the systems, but the special nature of the order has been communicated from order
desk to purchasing via email, which means that the monitoring relies on purchasers’
memory and possible notes. However, delays occurred and order desk had to ask the cor-
responding purchasers for availability check, which causes redundant work and emails.

The second problem is due to the size of the order. Because of the large number of items
on the order, the parts were released to picking and packing in groups. This was done to
ensure that the items would not be reserved to other orders. The warehouse and MDC CS
had to be very careful in storing the packed goods, as they needed to be kept together to
avoid any parts to get lost. However, one large part went missing in the process and
needed to be delivered with a back order. The only indication of the special nature of the
order was conveyed to the warehouse via email, as there was not time for investigating
an ERP solution for “marking” the consolidation order. The “releasing” of the deliveries
for picking and packing also required tens of emails.

44.3 Phase 3

The final phase of the process describes how the different shipments are consolidated to
one shipment and what steps need to be taken before the shipment can be delivered or
picked-up. Phase 3 includes the most steps in the process, and requires the most commu-
nication and coordination between the parties. The flowchart of phase 3 has been pre-
sented in the figure 4.4.3.1.



54

sjlews Qoz Aj@yewixouddy
S)I9M 9-
|

(payoed =
< J3pJo 2a) 2
aseyd wou =
[}
o
=r
0
G
lv]
s34 s|aqe| Supoed =
odalBuijiodx; [w]
= L s uoijeledaid &)
151 Bupyoed jJuawnsoq an.w
3D]0AU| BWIOY O4d . a2
0
Juswaalse Jodx3 “
e i, h, Py
=
o
wn O
o N
< c
a =
o 0
5
o
Q
o uonetedaid | (pe>yoed =
N > < 13pJ =
Hewn=ed mmm%anw_woh 8
g
I I 3
o

(aus1und) Burddiys pue uoryepijosuo) — € aseyd ssadoud uollepijosuo)

Phase 3 of the consolidation process.

4.4.3.1

Figure



55

The phase starts after the shipments have been packed completely. As the request for
consolidating all the shipments in the MDC warehouse has been informed to all parties
the other DCs prepare to ship their shipments to the MDC warehouse. The inbound ship-
ments from other DCs must be coordinated carefully between MDC and the sending DC,
as otherwise the margin of error at the MDC warehouse rises significantly. At current
state, the inbound intercompany orders are not trackable in MDC’s systems, which makes
the consolidation task much more difficult. MDC acts currently as a link between the
parties, trying to ensure the sufficient communication between the parties.

The coordination between the DCs is done by email conversations. The sending DC has
to provide MDC the details about the shipment, which include the reference number, es-
timated time of delivery, delivery truck company and license plate number and pictures
of the packages. It was also advised to mark the CMR-document (Convention relative au
contrat de transport international de Marchandises par route, a consignment note) with
the project name (Logistiikan maailma 2017). After the sending DC has provided MDC
the details, MDC will convey the information to their warehouse to prepare them for the
incoming shipment. With the information provided the warehouse operator should be able
to recognize the correct shipment and store it to their cross-docking area. However, the
warehouse’s internal communication failed with the other inbound orders, which caused
ODRs (order discrepancy report). This means a deviation process that starts when a dis-
crepancy is identified. In this case the warehouse receiving could not identify the inbound
intercompany shipments. The warehouse posted the discrepancy report to MDC procure-
ment which conveyed the message to the responsible customer service representative.
The customer service representative then contacted the warehouse to resolve the issue. A
reminder of the intercompany shipment was required to solve the problem. After the ship-
ment had been identified, the goods were separated from other shipments and marked.
Because the shipment was not actually MDC’s inbound shipment (like for example a
stock transfer order or a supplier shipment) it could not be received in ERP. This causes
that the warehouse personnel must manually track and keep record of the shipments. The
same process repeated with both intercompany shipments. The consolidation of all ship-
ments itself was simple, as the shipments were gathered and packed together.

Simultaneously with the shipment coordination the preparation of the required documen-
tation started. Several documents were required in order to make the export declaration
possible. The declaration needed to be done separately for all three shipments, therefore
all the parties needed to provide their own documentation, as regular users (such as logis-
tics coordinators at MDC) do not have rights in ERP to create e.g. invoices for different
locations than their own.

The information of required documents was passed to DCs in the same emails with the
discussion about shipment coordination. The DCs had to provide MDC the invoice used
for export declaration (with the end-customer prices), packing lists of the shipments and
an agreement which authorized the 3PL to conduct the export declaration. To create the
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invoices with the end-customer prices all DCs had to modify the prices on the orders in
ERP using a specific pricing category on the sales order. How to achieve this was in-
structed by MDC customer service. Otherwise the invoices would have had the intercom-
pany prices, which cannot be used in export declaration. After the documents have been
created, they are sent to MDC where they are inspected in cooperation with the customer.
If the documents have deficiencies (e.g. in pricing), they are sent back to DCs for correc-
tion. After the documents have been approved by MDC and the customer, they are sent
to the 3PL for the customs declaration. MDC logistics created also additional exporting
reports to smoothen the customs clearance. The reports combine the needed details for
each purchase order to an excel-sheet, that can be used instead of using the separate pack-
ing lists. The report can be output from ERP with the order reference number, but MDC
logistics had to modify manually the prices of the report to match the end-customer prices.
The price adjustment had some problems due to different policies in material pricing. For
example, in the original purchase order the set items (items consisting of numerous ma-
terials) had only been priced by the parent item, whereas in the actual sales order in MDC
every individual item had a price. Also, the report creation is quite laborious due to ma-
terial data issues in the net weights of the materials. Sometimes, the material net weight
on the invoice is different from the net weight on the report. MDC logistics have to man-
ually adjust the net weights of the report to reflect the net weights of the invoices, which
can take hours in case of long sales orders like the case order. In addition, it was discov-
ered that the end customer had placed three different purchase orders to MDC customer,
but the MDC customer had combined the POs into one that was sent to MDC. This meant
the MDC invoices had to be split manually to represent the original three purchase orders
instead of the one, combined PO that was placed to MDC, which caused some extra work
for MDC logistics

The customer also provided commercial invoices for the orders, but those could not be
used in the case as the export invoices must contain the sending organization’s infor-
mation. The end-customer had also some special requirements to the documentation, such
as the usage of special packing labels. The special labels were provided by the end cus-
tomer and attached at the MDC warehouse.

After the documentation and export clearance had been done, the order was ready for
pick-up. The customer directed their forwarder to MDC logistics. The last steps caused
some delay as the customer only started to choose the forwarder when the order was ready
for delivery. The forwarder informed when they would pick-up the order. MDC logistics
then conveyed the information to the warehouse operator. After the pick-up date and time
was agreed, the forwarder picked up the order and the process ends.

In total, the phase 3 of the process took approximately 4-6 weeks. Approximately 200
emails were changed in the phase 3. The phase also included several different documents
because of the customs clearances.
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There were several problems in phase three of the process. First problem was that the
inbound shipments from Germany and Sweden were not visible in the warehouse sys-
tems, but MDC and the warehouse had to rely on email communication. This caused the
uncertainty and inbound order discrepancies when receiving the shipments, which caused
several delays and extra work.

Another issue in phase three appears to be in gathering the correct documentation for each
shipment. It was not clear for all parties what documentation and in what kind of form
was needed in order for the 3PL to be able to customs clear the shipments. Arranging the
documents took approximately one week.

A problem in phase three was also that the customer had not contacted the forwarder
before all goods were ready for collection. This caused that the packed and cleared order
waited at the MDC warehouse for several weeks before the customer’s forwarder col-
lected the goods, as the customer and the forwarder had to agree to the terms of the
transport before the collection could be arranged.

4.5 Process issue analysis

Different problems in the process have been collected to the table 4.5.1 below. In the
table, the problems, the affected party or location and the affected phase or action have
been marked. In addition, the impact of the problem has been assessed with a three-level
scale (low, medium, high) and in two categories, workload and time. Low impact prob-
lems delay the process for two workdays or less and increase workload up to a total of
one hour of work time. Medium impact problems can delay the process two to five work-
days and add workload up to total of five hours of working time. High impact problems
delay the process more than five workdays and increase workload more than five hours
in total. The observed problems have been gathered and the assessment scale developed
by the researcher, based on the process analysis and the interviews. The problems and
their impact were mostly examined in the interviews by asking each party e.g. how much
time was used in a phase, how many emails were involved in a phase, which was the most
laborious step of a phase and what could have been done differently. The findings are
MDC-centric, as they are under the heaviest workload in the process.



Table 4.5.1: Observed problems in the consolidation process.

Communica-
tion

Systems rigid-
ness

Incorrect or
incomplete
material data

Response for
material avail-
ability and de-
lay

Picking and
packing

Insufficient
warehouse
space

Inbound
ODRs

Document
preparation

Order collec-
tion by for-
warder

All

MDC,
3PL

DCs,

MDC, PL

MDC, customer

MDC, 3PL

3PL, Customer

MDC,
3PL

DCs,

MDC, DCs,
customer

Customer,
MDC, 3PL

Whole process

Whole process

Phase 1 and 3

Phase 2

Phase 2

Phase 2 and 3

Phase 3

Phase 3

Phase 3

High

High

Medium

Medium

Low

Low

Medium

High

High
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High

High

Medium

Low

Medium

Medium

Medium

High

Low

The whole process is labeled by the problems in communication. The issue is mostly in

the number of emails in the process, as the conversations are responsible for a majority

of the workload in the process. The sheer volume of the emails consumes time of the

parties, as the mails must be at least skimmed through in case of any important infor-

mation. As the email conversations grow and expand the time to go through them in-

creases, especially if one has not had to take part into the process recently. The timeframe

of the process expands to several months, which causes that things can also be simply

forgotten. The workload caused by the large number of emails was also recognized in the
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interviews with the MDC and other DCs’ personnel, as it was considered as one of the
main problems in the process and it was brought up as one of the first things concerning
the process.

The number of emails in the process is humongous, while a large portion of them are
redundant or even unnecessary and address topics that have already been discussed. There
are several reasons for the issues. The communication problems can be considered as
consequences to other problems and not as actual problems per se. Several factors bloat
the amount of emails in the process. Firstly, the consolidation orders are somewhat new
in the current organization structure, and therefore it is still unclear how they should be
handled. The responsibilities and steps are unclear at times, as the special needs of the
consolidation orders occasionally require different steps from normal orders. As there are
no instructions for these, it requires improvisation which often causes that the work is not
optimized. Also, as the steps are not clear to each party, steps need to be double-checked
and sometimes corrected.

Communication problems also derive from the information systems, as currently the sys-
tems do not provide enough support for the consolidation orders of this type and size.
Due to the incompatible systems, the traceability and transparency of the process is poor.
This also creates the need of communication, especially between the MDC CS and 3PL
CS in phases 2 and 3, as the poor visibility in systems forces them to verify the actions
by email, e.g. when releasing the goods for picking and packing.

Communication between the parties is also hampered by the distances between them, that
causes some delays. The time difference between the European parties is only an hour or
two, but the time difference with the customer is several hours. This caused that often a
reply would not be received before the next business day. The communication between
parties also failed for some parts of the process, as necessary requirements were not al-
ways clear to all parties. For example, the need for consolidation was not known in the
beginning of the process, due to a misunderstanding. Some requirements also came up
during the process (e.g. the invoice splitting), which required quick actions and flexibility
from the parties.

Despite the problems in communication all parties remained active and reachable
throughout the process. This alleviated e.g. the delays to the process in case of unforeseen
problems, such as the inbound ODRs. In a way, the active communication increases the
number of emails, but decreases the possibility of misunderstandings and the delay effect,
as the parties do not have to wait for long times for responses.

Also, the information systems do not support the consolidation in the way done in the
process, which reflects to the whole process hindering it. The consolidation is problematic
from the system viewpoint, due to the different parties included in the process. The special
characteristics of the consolidation process were also recognized by the company supply
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chain development team during the interviews. The fast schedule did not allow a thorough
research of ERP features that could help, as the order process was already underway when
the consolidation request was revealed.

Especially inbound shipments suffer from poor visibility and traceability, as they are not
visible in MDC or 3PL systems. The traceability relies on emails between the sending
location, MDC and 3PL, as the systems support is weak. The sales order to DC Sweden
can be taken as an example of poor visibility and rigidness of the system. In ERP, the
sold-to party is the company sales office in Australia, ship-to party is the end-customer
in Indonesia, but the transportation is booked to MDC warehouse in the Netherlands op-
erated by the 3PL. MDC did not have visibility for the inbound shipment and the 3PL
could not receive them in ERP, as MDC had not placed a purchase order for the goods.
A purchase order could not be placed due to the schedule and because the material num-
bers were not open on the MDC plant due to the technology-based support of products.
As a result, there were two different inbound shipments with multiple packages at the
warehouse, which were not visible in any system. This makes it difficult to e.g. identify
the packages. The problems with e.g. the inbound shipments were identified in the inter-
views with MDC and 3PL personnel, as the lack of traceability resulted in a lot of extra
work in the process.

The system issues came up also in the phase two of the process, reflecting to the availa-
bility and delays of materials and the rigidness of the picking and packing process at the
warehouse. In the current process, there does not exist an easy way of marking special
orders to follow-up report in ERP so that MDC procurement can prioritize those orders
in case of delays. The delays cannot be always avoided, but the response time and actions
to the delays could be improved. The size of the order required some special actions,
which complicated the picking and packing of the order, such as releasing the materials
in groups. The parts could not be picked normally (when they are available), as a way to
mark the order significance to the 3PL employees in ERP was not found. If grouping
would not have been done, the project order’s packages would have ended up to the same
ship lanes as normal orders that the customers’ forwarders will pick-up. The delivery
grouping and the follow-up were considered as very time consuming by MDC CS.

The project order’s size also complicated the warehouse’s actions, as they were not com-
pletely prepared to store a large amount of ready-to-ship goods for a long period. This
presented the issue that all goods for the order could not be stored into same place, even
though it was requested. This also caused that one large part went missing during the
process and the order could not be shipped fully. The missing part had to be post-delivered
to the customer.

In phase one, the issues with material data resulted in some delays unnecessary work, as
the part list’s material numbers and prices had to be individually checked. The checking
was done cooperatively by the product line and MDC customer support manager. The
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material data issues continued in phase 3, when MDC logistics prepared the documents
for the export declaration. The differences in pricing of set materials caused some irreg-
ularities in the document preparation, and the pricing had to be corrected manually to the
documents. Also, the differences in material net weights on invoices and exporting report
caused some unnecessary workload on the MDC logistics. However, the structure of the
project orders hinders the possibilities of changes. The case order is supportive to a sales
of capital equipment. The exact type and model of the equipment is not known until the
final stage of the sales, meaning that the structure of the parts package cannot be finalized
before that. After the specifications of the equipment is finalized the product lines have
about two weeks to finalize the structure of the parts. The PL and MDC logistics brought
up the difficulties caused by the material data.

In phase three, the problems are mainly related to the receiving of inbound shipments
from other DCs and arranging the documentation for the export clearance. The documen-
tation issues are largely due the new process and unfamiliarity to it. For sending DCs, it
was not always clear what kind of documents were needed and in what form. A slight
delay in phase three was also due to the transportation booking of the customer, as the
consolidated order waited at the MDC warehouse for weeks for the forwarder’s collec-
tion. The problems were recognized from the analysis of the case order’s email conver-
sations and the interviews with the MDC personnel.
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5. SHORT-TERM IMPROVEMENT IDEAS TO THE
CONSOLIDATION PROCESS

Even though the studied intercompany shipment consolidation process covers a fairly
small part of the company’s supply chain and its functions, it involves a network of parties
and a complex system of several interdependent actions. SCM aims to create more value
for the whole supply chain by reducing the resources used in it (Cooper et al. 1997; Stank
et al. 2001). This often means that the supply chain processes should be honed to elimi-
nate the excessive resource usage in them. As the intercompany consolidation process
was analyzed in the previous chapter, several bottlenecks and problems were recognized
in it. In order to truly follow the objectives of SCM, some changes to the process are
required.

The development ideas presented in this chapter represent the “quick wins” that can be
achieved in the intercompany shipment consolidation process. The improvements require
little to none capital, as the aim is to rationalize the current process using the tools avail-
able in order to solve the most obvious and blunt problems in the process. The presented
improvements may not be sustainable solutions to the problems, but should be imple-
mented while more sustainable improvements can be taken into use. Most of the improve-
ments can be implemented instantaneously or almost instantaneously.

Different means and tools for the improvements are first presented. The main focus of the
short-term improvements is on the consolidation process flow. Several redundant actions
were recognized in the original process. These steps have been removed or combined to
clarify the process and the different responsibilities of parties.

The improvement ideas were developed from the process analysis presented in the previ-
ous chapter. Most improvement ideas were discovered in the interviews conducted in the
study, after which they were researched more thoroughly and complemented by the re-
searcher. Also, a company location in the United States was interviewed for reference, as
the location has had similar project orders than in the case study. However, the interview
did not present notable development ideas for this study, as the consolidation process at
United States differed noticeably from MDC’s process. The effects of the improvement
ideas have been assessed by the researcher, based on the research data and interviews.

5.1 Consolidation order instructions

The interviews implicated that many issues of the process are a result of the process being
undefined. This causes confusion in the responsibilities and actions in the process. It is
important that each party is aware of the process flow and its steps, as the competitiveness
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of the supply chain derives from the whole chain instead of individual parties (Acar et al.
2017; Liet al. 2017; Ross 2011 p. 1). Any written instructions of these specific consoli-
dation cases have not been available making the improvisation on the go only option to
handle such cases. To solve this, a comprehensive instructions guide will be written based
on this study. The idea of the instructions did not directly come up in the interviews with
the different parties, but documenting the process appears as a simple way to convert the
tacit knowledge of the process into an explicit form. The instructions describe the process
and its different phases including the steps needed to take. The guide should decrease the
emailing between the parties, as it should respond to the most frequently asked questions
of the consolidation orders.

The idea of the instructions is to guide and support the different parties involved in the
cases throughout the process. The instructions will define clearly which actions are
needed in different phases of the process. Separate instructions for different parties will
be written, in order to make the instructions approachable and understandable. The in-
structions will be utilized in the order process, as they will be sent to the different parties
in the beginning of the process.

The instructions should not be considered as a “silver bullet” that resolves all issues re-
lated to the intercompany consolidation orders. Every case is different from other, which
means that sometimes the parties need to adapt to different situations instead of blindly
relying on the guide. The consolidation order instructions also pose a threat to the process.
If the instructions contain errors, it could be harmful for the process causing more prob-
lems and issues than without the instructions. Because of this writing the instructions
should be an iterative process and the instructions should develop along with the process.
The guidelines should also be updated from time to time, if changes to the process apply.

5.2 Material data verification

The conflicted, missing or incorrect material data slows down the phases 1 and 3 of the
process. The data issues require the material codes and prices to be verified by both the
PLs and the MDC customer support manager in phase 1. In phase 3, the documentation
arranging gets more consuming as the net weights and customs codes of the materials
must be checked and corrected if wrong. Also, the prices of the materials needed to be
checked when creating the exporting report. The exporting reports for export clearances
are done at MDC on a daily basis, making it an excellent target for improving the lean-
mentality in the case company, as the resources consumed in correcting the documents
cumulate. The benefits of such improvement should overcome the resources used in the
data verification in reasonable schedule.

In order to avoid such problems, material data verification should be executed. The ma-
terial data is mostly maintained by each plant, but some data, such as net weight of the
material, is maintained globally. The globally maintained data flows to company ERP
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from a product data management (PDM) software. Local material data is maintained in
ERP. Currently, the PDM’s data overwrites the ERP data, which makes the local modi-
fication of globally maintained data impossible, as the PDM’s data overwrites every
change. This makes the data maintenance a very rigid process in some aspect, as some
attributes cannot be modified locally.

The material data verification is the most demanding of the short-term improvement
ideas. It is also debatable if it is even a short-term improvement idea, as there are several
ways to realize it. It is questionable if it can even be considered an improvement idea, as
further discussion in the company revealed that the problems with the material data have
been already recognized in the company and actions for improving the current situation
are on the way. For example, a global project for a new PDM-system is in progress. The
system should provide flexibility to the product data management. Actions for updating,
maintaining and correcting material data attributes have been also implemented in the
company. For example, a project for maintaining the material net weights has been
started. In future, e.g. the missing or incorrect material net weights will be added to the
company ERP when receiving of such goods. The warehouse employee will get a notifi-
cation of the missing or incorrect net weight before the put-away of the materials. In such
case, the employee will measure the net weight of the material (separate training for the
measuring is offered) with a calibrated scale and add it to the ERP. The material data for
such material will then update globally to all company plants. Also steps for harmonizing
the customs tariff codes are underway. These actions altogether should increase the reli-
ability and validity of the material data, which should reflect not only to the workload of
intercompany shipment consolidation process, but to everyday actions taken at MDC, by
decreasing required the time and effort used in e.g. invoicing.

5.3 Dedicated consolidation area at the warehouse

The 3PL partner advertises its flexible solutions for different needs. One solution offered
is a quick and flexible warehouse area, which can be utilized for many needs, such as
project orders. The area will be separated from others with sealing-off line, meaning the
areas are visually outlined, which decreases the possibility of mistakes in warehouse op-
erations.

In the interviews with MDC management a dedicated consolidation area for project orders
appeared as a solution to make the cases clearer and more manageable at the warehouse.
To utilize the areas the need for one should be clearly indicated to the 3PL before the
order process. For example, the MDC warehouse manager could inform the 3PL of the
need as soon as the information of the consolidation request is forwarded from the cus-
tomer.

A separate consolidation area for the project order should decrease the problems in phases
2 and 3. Along with work instructions, the issues with picking and packing the parts and
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lost parts should be eliminated or at least diminish. In picking, the parts would be col-
lected to the consolidation area. The consolidation area for smaller parts, that are stored
inside the warehouse, could be implemented inside the warehouse. A separate area for
large parts, that are stored in the yard, could also be arranged to the yard. All MDC goods
of the order would be packed when everything has been collected, allowing further opti-
mization to the packing process. Compared to the case process, the goods are picked and
packed in delivery groups, which may not always result in ideal packages.

The dedicated warehouse area should benefit both MDC and the 3PL. The workload for
both parties decreases, as the problems with missing items should decrease. The area
should also clarify the situation at the warehouse, as the project order parts are clearly
separated from other orders. In addition to these, the packaging optimization could pre-
sent some small decreases in packing material and transportation costs.

However, there are some limitations to the consolidation area. Firstly, the information
about the consolidation must be passed to MDC before the order process is started in
order to gain the most benefit of the area. Secondly, the space at the warehouse is limited.
Several simultaneous consolidation areas could fill the current warehouse, meaning that
MDC should rent more space from the 3PL. At current situation, however, this scenario
is highly unlikely.

5.4 Information systems support

Information technologies and systems support the supply chain management and integra-
tion by offering better connectivity and transparency across the supply chain, making the
chain more of an interlinked network (De Koster & Warffemius 2013; Ross 2011 p. 2).
A significant aspect of the SCI is the information flow in the supply chain and how this
flow can be enhanced (Gunasekaran & Ngai 2004; Power 2005). From the supply chain
management’s perspective, it is crucial that the information systems that are used in the
supply chain are aligned to the chain and support the key processes of it, thus supporting
the decision-making and task coordination in the chain (Frohlich & Westbrook 2001;
Prajogo & Olhager 2012; Qrunfleh & Tarafdar 2014). The study of the consolidation
process revealed that the information systems used do not support the consolidation pro-
cess very well, or at least all the functions of the systems that support the process have
not been implemented. However, the consolidation process can be hardly seen as a key
process, as it is a very specific and quite rarely needed process in the company.

Interviews with the company supply chain development team revealed that the uncom-
mon nature of the consolidation process presents problems to the systems support, making
quick and easy out-of-the-box solutions to the company ERP difficult or even impossible.
However, several ideas were identified how the information systems support in the con-
solidation process could be improved in a short-term scope. The improvement ideas focus
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on enhancing the information integration between the parties, as the communication prob-
lems was recognized as one of the problems in the process. The issues were partly due to
poor order and shipment visibility and traceability in the systems. The information inte-
gration aims to enhance the key-information sharing and decision-making supporting in
the supply chain. It has been also proven helpful in reducing the supply chain costs.
(Prajogo & Olhager 2012) However, the concept of logistics integration is also present in
the information systems related improvement ideas, as the objective of the systems is to
support the creation of as seamless material flow as possible. (Prajogo & Olhager 2012;
Stock et al. 2000)

The short-term improvement ideas on information system level require little to none con-
figuration to the information systems. The ideas concentrate on utilizing the existing fea-
tures in the information systems instead of needing to develop new features or systems.
Partly due to this, the improvement ideas are focused on alleviating the problems instead
of solving them completely.

5.4.1 Consolidation order reference

One problem identified in the study results from the fact that the consolidation orders
cannot be easily recognized from the other orders, which causes various nuisances in the
process, e.g. with the handling of delayed materials. In order to specify the consolidation
orders from regular orders a new kind of reference could be used. This “consolidation
order reference” offers a way in MDC to separate special orders. In the interviews, the
company supply chain development team hinted that the company ERP includes a way
to mark orders with a reference number that is visible only in the company ERP and its
applications. An identifying reference number or code can be given to each order. Sales
order header contains a “your reference” field in ERP, to which an identifying internal
reference can be inputted. The reference can be input to the sales order header when cre-
ating the order. A picture where the reference is input in ERP interface is presented in
figure 5.4.1.1.
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Create Standard Order: Header Data
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Your Reference
Telephone |

Ship-to party
Purchase order no.
Purchase order date

o

Pur ——

Your reference ,

Figure 5.4.1.1: Your reference on ERP sales order header.

The usage of “your reference” should decrease the need for internal communication be-
tween MDC employees. The utilization should minimize the emailing between MDC cus-
tomer service and procurement in case of a material delay, as the identifying reference is
visible on the order follow-up reports of both teams. The schedules and deadlines in con-
solidation orders are relatively strict, which means that delays can result in even financial
penalties or even the loss of sales. With the reference number the MDC employees rec-
ognize the consolidation orders directly from the reports. Thus, the procurement can en-
quire the part supplier for a better lead time directly for the parts, instead of first informing
the customer service of the delay and their request for expediting.

However, ERP does not automatically create the reference number, but the customer ser-
vice representative must add it manually. As the “your reference” field may be utilized
also for other purposes than identifying consolidation orders, a rule for the reference cre-
ation must be considered to separate the consolidation orders from each other and from
other orders. One way to execute this would be a two-part reference, where the first part
would specify the order type and the latter order identifying reference, such as purchase
order number. An example of the reference is “ICC-123456, where “ICC” stands for
intercompany consolidation and “123456” is the identifying reference number. The iden-
tifying number part could be, for example, the customer PO’s reference number. The ref-
erence could also include the required ready time for the order’s parts, making the infor-
mation directly visible on different teams’ follow-up reports.
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This reference could also be further utilized when coordinating the inbound intercompany
shipments with the warehouse. One problem that arose during the case study was how the
incoming shipments from other distribution centers were handled and communicated. The
study’s sample size is very small, but the problem was consistent. In the case, the inbound
shipments were not recognized, as they were “outside” the information systems. The in-
bound department did not have visibility for these shipments, so they were handled as any
other unrecognized shipment. The handling caused unnecessary work for both the ware-
house and MDC staff.

The MDC customer service could give the created reference to the other DCs involved
when instructing them in the process. The DCs would mark the packages of their ship-
ments with the reference and for example text “More information available at 3PL cus-
tomer service”, which would direct the inbound warehouse personnel to the customer
service, who could further instruct the workers how to proceed with the inbound ship-
ments. The 3PL customer service is responsible for the communication between the MDC
and the 3PL. The 3PL should not need the markings, but they work as precautionary
measures if others fail. The reference could be used to identify the different consolidation
orders, if there are several at the same time.

The benefits of the new reference relate to the communication and duration of the process.
The usage of the consolidation order reference reduces the amount of email between the
MDC customer service and procurement in the phase 2 and the email between MDC cus-
tomer service and the 3PL customer service in phase 3. It also decreases the workload of
customer service and the warehouse, as the sufficiently marked inbound shipments would
not require ODRs, but the required actions would be clear at both ends. The implementa-
tion should also decrease the response time needed in case of anomalies or defects in the
process, i.e. in case of delays in the supplier’s shipments.

The downside of using the reference is that it is not automatically created by the system.
Because of this the MDC CS must remember to create and input the reference when cre-
ating the order. If the reference is not input, the MDC procurement will handle the delays
with normal priority. The reference is also needed when coordinating the inbound ship-
ments of the other DCs. If the inbound shipments are not marked sufficiently, the ship-
ments could cause an ODR at the warehouse, which will result in unnecessary delays and
workload. A specific structure to the reference could also be needed, if the reference
would be used to different purposes in future.

5.4.2 3PL work instructions

The delivery releasing and thus picking and packing coordination of the order requires a
lot of work from MDC customer service, as they need to monitor the orders carefully and
inform the 3PL about every delivery. The problem originates from the fact that the case
order looks like any other order to the 3PL. An idea how to resolve the problem came up
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in the interview with the 3PL staff. The information system level solution for the visibility
seems to be out of reach in short-term schedule, but the problem could possibly be alle-
viated with different markings, such as further utilizing the “your reference” presented
previously. However, the company ERP includes a transaction which allows the input of
different kinds of work instructions to different kinds of tasks. For example, work instruc-
tions can be input to material numbers, if the handling of the material requires special
attention. Then, the warechouse workers receive the instruction to the screen of their RF-
device when e.g. picking the specific material.

At current state the system supports work instructions on material number, ship-to-party,
combination of material number and ship-to-party, forwarding agent and carrier. The in-
structions can also be directed to certain actions, such as picking, packing, goods receipt
and put-away. Inputting the instructions is simple, as the users only have to create a new
instruction item, select the level and action, input the target party or material and the
instructions. The actions can be assigned to a certain warehouse location. After saving
the instructions they are activated. A picture of the transaction’s user interface is pre-
sented in figure 5.4.2.1.
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Figure 5.4.2.1: Work instructions input interface in ERP.

The optimal solution for the process would be adding the instructions to the sales order-
level, but unfortunately the system does not currently support that. Even though the work
instructions do not work currently on sales order-level, the instructions can be utilized in
the process. One possible workaround would be using the work instructions on the ship-
to-address-level. Using the instructions would solve the problem of manual “release” for
the deliveries, as the warehouse workers would get the instructions when starting to pick
the deliveries of the order. While not being an optimal solution, it allows the immediate
implementation of the work instructions, granted that there are not several different orders
to the same ship-to-party. If the ship-to-party has regularly normal sales orders, the ship-
to-party-level work instructions are not a viable option, as the instructions would pop-up
to every sales order that has the ship-to party to which the instructions have been input.
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The consolidation orders are rare and often not to regular customers, making the worka-
round worth considering.

The usage of the work instructions is simple, as the only required step is that the MDC
customer service adds the work instruction to ERP after the sales order or ship-to-address
has been created. If the instructions have been created on the address-level, the MDC CS
should create the address in ERP before entering the sales order and remove the instruc-
tions after the sales order has been shipped, as otherwise there is risk that the instructions
will interfere with future orders.

The instructions could be simple, such as the “your reference” and a remark that the ma-
terials or packages should be stored together to a specific location, if that has been agreed
beforehand with the 3PL, a consolidation area. In the instructions, the 3PL employees
could also be instructed in that the materials do not need to be packed until all goods have
been picked. If the materials are packed all together, it allows further optimization in
packing contrary to the current situation, where all the deliveries of the consolidation
order were packed separately. The instructions could be different for materials that are
stored inside and to the materials stored in the yard, as due to their size the yard-materials
should be stored to the consolidation location in the yard instead of inside the warehouse.

The implementation work instructions would have a medium impact on the workload and
communication in the phase 2 of the process. The usage of work instructions requires one
or two extra steps from the customer service representatives when creating the order, but
decreases the amount of email needed in the process, as the deliveries do not have to be
communicated to the warehouse individually. The MDC customer service’s workload
during the process derives from mainly the humongous amount of email and communi-
cation needed to which this improvement would answer. In the scope of the case study,
the amount of email in the phase 2 would have decreased by approximately 20 messages
if the work instructions could have been used. The MDC CS would also not need to follow
up the sales order as intensively, as the delivery blocks and grouping would not be needed
on the order, as the materials could be freely picked for the order as soon as they are
stocked. This would further decrease the workload. The impact on process lead time
would be small, as the time benefits would only come from the reductions in time used
in communication and delivery releasing.

5.4.3 Dock Scheduling Tool (DST)

The 3PL uses a Microsoft Excel-based tool called “Dock Scheduling Tool” (DST) for
monitoring the truck movement at the warehouse. The warehouse has tens of inbound and
outbound truck shipments every day, because of which a tool has been developed. The
tool helps to keep track of the different shipments. It has several different information
columns, such as date and time of arrival and departure, forwarder, shipper or receiver,
truck license plate, reference number, number of packages, total weight, country of origin
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or destination and the correct dock. Also, a comment section is available, where different
kinds of miscellaneous information of the shipments can be added.

As the name suggests, DST works as a schedule of incoming vehicles and usage of docks,
as it keeps track of them. The use of the tool is simple. 3PL customer service inserts data
to the sheet, when they receive a pre-alert of a vehicle from e.g. a forwarder. When the
vehicle arrives at the warehouse, it first goes through the customer service, in which the
vehicle is identified and forwarded to the correct dock. The customer service then informs
the inbound or outbound team that the vehicle is arriving. Then the operational teams load
or unload the vehicle and give the driver a permission to leave after everything has been
checked. An example picture of the DST is presented in figure 5.4.3.1.
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Figure 5.4.3.1: DST in use.

As the inbound shipments in the consolidation cases have been proven problematic and
they have been ended up unidentified delaying the process, the tool could possibly be
utilized to achieve better success rate at reception of these shipments. As in the case study,
MDC customer service gets all the necessary information of the shipments from other
DCs after they have booked the transportation. MDC CS then conveys the information to
3PL CS, where they would now mark down the information to DST. This way the 3PL
CS does not have to rely solely on email information of the special shipment, as the emails
can get lost or simply be forgotten. For further information, the comment-section of DST
could be used to input specific information regarding the consolidation shipments, e.g. if
all the items of a consolidation order have been agreed to be collected to a certain ship
lane, the 3PL customer service could direct the vehicle directly there. Using DST should
improve the traceability of inbound consolidation shipments at little to none increase in
needed resources. The only difference to the previous procedure is that 3PL CS inputs the
vehicle information to DST when getting the pre-alert from MDC CS. All in all, the total
resources needed in the consolidation process should decrease, as the shipments can be
identified better, which decreases the amount of inbound ODRs that cause unnecessary
workload. This should also reflect decreasingly to the communication needed in the pro-
cess and the duration of phase 3 of the process.

DST could be implemented immediately without additional costs. Together with the
package markings, work instructions and sufficient communication DST should form an
overlapping network of different tools and markings that should ease the inbound ship-
ment process. The overlapping tools and markings provide some failsafe in case of some
of them fail in the process. However, these should not be considered as long-term options
for the process as the tools do not provide a sustainable solution for the problems, but as
more of a quick fix.



72

5.5 Updated intercompany shipment consolidation process
flow

The original process contains a lot of redundant steps and work. The new, improved pro-
cess has been streamlined in order to avoid most of the redundancy. The new process
flowchart describes the ideal situation, which may not be always the flow the process
follows.

5.5.1 Phase 1

The changes in updated phase 1 are targeted mostly outside MDC. In the optimal situation
MDC personnel should not be involved in the whole process before the customer places
a purchase order for the goods. The need for consolidation should also be known before
any purchase orders are placed to different DCs. The updated flowchart for the phase 1
has been presented in figure 5.5.1.1.
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Figure 5.5.1.1: The updated phase 1 of the process.
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The updated phase 1 relies heavily on order and material data being correct. The process
starts when the customer places a sales inquiry to the product lines. This is preferably
done before any final agreements with the end-customer have been done, to avoid any
unnecessary corrections to the sales and to keep the end-customer satisfaction at high
level. The product lines create the suggested part lists suited to the situation. The sug-
gested lists include the correct prices and material numbers. The validation should not be
needed, as the product data should be accurate. However, most likely the validation of
the parts lists and purchase orders is still needed in the beginning. After that the customer
combines the different lists as the part package to the customer, presents it and if approved
creates the purchase orders and sends them to the corresponding distribution centers. The
need for consolidation is informed already at this point, which allows better preparations
further in the process.

After receiving the PO and the request for consolidation, MDC and 3PL arrange a con-
solidation area for the order at the warehouse. The area is used to store the goods of the
order throughout the process. The 3PL must also give a specific name for the consolida-
tion area, which MDC can use later in the process. MDC'’s instructions for intercompany
shipment consolidation will also be sent to the customer and participating DCs at this
point. The instructions should be helpful to avoid problems further in the process. After
the invoices have been sent to the parties the process advances to phase 2.

The time used in phase 1 is shortened considerably, as in the streamlined process the
phase 1 should take only 1 to 4 working days instead of the 1 to 2 weeks in the current
process. The continuous emailing and validation between the parties has been decreased,
which shortens the time needed. However, the estimated email count does not necessarily
decrease significantly, as the steps increase. Estimated count is to 10 to 20 emails, which
still can be about 50 percent less than in the current process. No spreadsheets are sent to
MDC, as the part lists should be handled completely between the product lines and the
customer. In the improved phase 1 any actions from the MDC customer service manager
should not be required. One of the key differences compared to the case process is that
the customer informs the consolidation request to the different distribution centers already
when the purchase orders are placed. This eases the consolidation task, as the preparations
can be started immediately.

The updated phase requires better coordination and communication between the product
lines and the customer. The schedule for the spare parts package is tight, as the product
lines have about two weeks to work on structure of the package. Conversation with the
product lines revealed that they would need more time, so the deadline needs to be longer
or the equipment structure needs to be informed earlier to the product line. The optimal
solution would be that the customer would include the product lines to the cases already
when they are creating the quotation for the end-customer. This would ensure that the
correct parts with correct prices will be quoted to the end-customer. This would decrease
the need and workload of validation in the parts list and package creation. Also, the part
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lists formatting should be harmonized, in order to optimize the part package creation. At
current state the different part lists can have different layouts, which leads to excess work
when the lists are validated and combined.

The problems of the phase can lie in the accuracy of product data and communication.
The improved phase 1 requires that the data used in the process is reliable to get rid of
several different validations required in current process. The communication is also in
crucial role, even though the amount of it (from MDC perspective) is decreased. The PLs
and the customer are responsible for the part lists, which emphasizes the communication
between these two parties in the phase 1.

5.5.2 Phase 2

The problems in phase 2 of the process were mainly related to the internal actions of
MDC and the arranging of picking and packing of the parts. The updated phase 2 in fact
has more steps than the original one, but the process should require less interaction be-
tween different parties thus making it more fluent. The flowchart of phase 2 is presented
in figure 5.5.2.1.
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The updated phase 2 of the process.

Figure 5.5.2.1

First change in the phase 2 is that the ERP transaction for 3PL work instructions is utilized

when the order is being created. At current state of the transaction the instructions should
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be added to the ship-to-address -level, as the system does not currently support the in-
structions on sales order -level. If the sales order instructions were supported, the step
would move forward in the process, as it would be executed after the sales order has been
entered to ERP. Before creating the sales order the MDC customer service must also cre-
ate a new ship-to-address against the consolidation order’s recipient. This address is used
for adding the instructions. The instructions can be simple, including the information
about the consolidation and the consolidation area given by the 3PL in phase 1.

The work instructions affect mostly to the picking and packing of the order, allowing
some changes to it. The instructions allow MDC to get rid of the grouping of materials,
as the 3PL employees will know from the instructions where the picked parts should be
stored. Allowing the system to automatically create deliveries for the parts as they are
stocked streamlines the communication between MDC and 3PL, as the releasing of the
deliveries is not needed anymore. On the downside, this will increase the number of de-
liveries on the sales order, which will make invoicing more complex, as the invoicing
system works on delivery-level. MDC customer service also cannot entirely disregard
monitoring of the order. They should monitor the sales order progress until the order has
been completely picked and ultimately packed. The automatic delivery creation also in-
creases the importance of the communication between MDC customer service and logis-
tics, as customer service must inform logistics when the sales order is fully packed.

Another change in phase 2 is also related to the sales order creation. When creating the
sales order in company ERP the customer service representative inserts the “your refer-
ence” to the sales order header. This reference is used in MDC'’s internal actions, as it is
a signal to the MDC procurement of the importance of the order. The reference is included
in the follow-up report both MDC customer service and procurement use. In case of de-
lays, the added reference should indicate MDC procurement that the materials cannot be
delayed, and thus procurement can begin corrective actions immediately. This should de-
crease the emailing between MDC customer service and procurement, as before the de-
lays were informed by email, to which customer service responded that the materials can-
not be delayed. This should also decrease the response time to the delays, as the procure-
ment can immediately consider the materials of orders including the reference as critical
materials. However, some communication between customer service and procurement is
needed, as procurement should inform customer service if delays or other changes of
schedule occur. Also, when creating the order customer service should inquiry the sched-
ule for non-stock items, if any exist.

Sometimes the delays and availability issues for parts are unavoidable due to problems at
the supplier, but the aim of the change is to approve the reaction time for such events.
Although the lead time for the project order was long, in other cases days or even hours
can be critical. For example, the machine breakdown situations can cost the customer
thousands of euros per hour if the whole plant stalls. In the context of the case, the
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timeframe was inflexible, meaning delays were not tolerated, which makes the quick re-
sponse for delays important. The time won in faster reaction can be used for finding al-
ternative solutions.

After the whole sales order has been packed, the packing lists should be provided to the
customer. This allows the customer to start the negotiations about the collection with dif-
ferent forwarders. The packing lists should be provided by all participating distribution
centers, as otherwise the size and count of all the packages in the consolidation order is
not conveyed to the forwarder. The other DCs should send their packing lists to MDC
customer service after the goods are packed. MDC will then send all packing lists at once
to the customer after every packing list has been received. Often an estimate of the ready
date of the whole consolidation order can also be given at this point. The sending of pack-
ing lists should reflect to the phase 3 of the process shortening it. After the packing lists
have been sent the process proceeds to the final phase. The different sales orders are not
necessarily ready simultaneously in all locations, due to e.g. material delays. In these
cases, the process proceeds normally and for example, the other DCs can ship their sales
orders to MDC without having to wait that the MDC sales order is completely packed.

The changes in the phase 2 should decrease the amount of emails considerably. From
communications perspective, the bottlenecks of phase 2 were in the availability of the
materials and the picking and packing of materials. The changes should minimize the
emailing, although in order to achieve this some extra steps need to be taken when creat-
ing the orders. The number of emails in phase 2 is difficult to estimate, as it is very de-
pendent of the duration of the phase. The duration is also impossible to estimate, because
it varies heavily case by case, depending mostly on material availability. However, the
number of emails should be at least halved if the changes are implemented successfully.
The changes made also reflect further to the process. For example, the packing list for-
warding should also alleviate the collection issues previously encountered in phase 3.

5.5.3 Phase 3

In the case study the issues in phase 3 were related to the coordination of the inbound
shipments from other DCs, documentation creation and handling and the collection of the
order. The changes suggested to the phase 3 of the process aim to alleviate the recognized
problems. The flowchart of the improved phase 3 is presented in figure 5.5.3.1. The up-
dated process follows the case process mostly, but minor changes have been made.
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The phase 3 starts after all goods in MDC and other DCs have been packed and the pack-
ing lists have been sent to the customer. Other DCs’ sales orders are ready for shipping
to MDC warehouse and the transport booking can be done. The booking is preferably
done to a company nominated forwarder in TMS, as it allows better visibility to the ship-
ments, as the TMS is available in every company location. After the booking has been
done, the DC informs MDC customer service the details of the shipment, such as the
ETA, forwarder, vehicle license plate number and preferably photos of the packages that
will be shipped. The sending DCs should also mark the packages with the consolidation
order reference and preferably with the consolidation area name. Also, it would be good
to indicate via markings that the 3PL CS knows more about the shipment. The sending
DCs should read the details about information to be sent from the instructions given to
them in phase 1 of the process. The package details can be seen from the packing lists
that the DCs have sent already in phase 2. When all necessary information has been sent
to MDC customer service, they will forward it to the 3PL customer service in a pre-alert.
When pre-alerting the 3PL, MDC customer service should emphasize that the inbound
shipments are related to a consolidation case, as well as informing the references used
and the consolidation area where the shipments should be stored. The 3PL customer ser-
vice will update the information to their Dock Scheduling Tool (DST), which is used to
keep track of inbound and outbound vehicle traffic at the warehouse. DST should support
the 3PL personnel when they receive the inbound shipments, as all relevant information
about the consolidation should be included in DST and thus available when the vehicles
arrive at the warehouse and are identified. Using this information the shipments can be
instantaneously directed to the assigned consolidation area, decreasing the issues in e.g.
not being able to identify the shipments and therefore delaying the process.

At the same time as the shipping to MDC warehouse is being coordinated the sending
DCs should start working on the documentation needed in the export clearance. In optimal
scenario MDC should not have to ask for the documents separately, but the other DCs
would send them automatically as instructed. In the case process the documentation
caused some confusion in DCs, as it was not explicitly clear what documents were needed
and how they were created. The documentation preparation should be clearer due the
instructions provided by MDC in phase 1. The instructions include e.g. how the DCs can
create the invoices with end-customer prices in ERP and how the exporting report can be
output from ERP. After the DCs have prepared the needed documents (invoice, export
agreement, exporting report, packing lists) the documents will be sent to MDC. MDC and
the customer will check that the documents are valid (e.g. that the prices match to the POs
prices). If everything is correct, the 3PL can start the export clearance process. If correc-
tions are needed, it is informed to the DC. The cycle continues until correct documents
are received. The customer should also provide MDC the end-customer’s special docu-
ments (e.g. package labels) if there exists any.
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Simultaneously to the shipping and reception of the different sales orders at MDC, the
customer can already start working on the transportation for the whole consolidation or-
der. The packing lists were sent to them in phase 2 meaning that the (end-)customer can
start their booking process, as the package details (such as weights and in optimal case
the dimensions) are known. Usually the exact ready date for the orders is not yet known,
but estimations can be used when pre-booking the transportation. The transportation
booking process in the case process did not start before everything was ready for collec-
tion at MDC warehouse. Because of this the ready goods waited for the transportation for
several weeks at the warehouse. The pre-booking should minimize the waiting time of
the consolidated goods, as the (end-)customer can invite tenders from different forwarders
well before the goods are ready. After all goods have been gathered to MDC warehouse
the export clearance has been done, the (end-)customer can place the actual booking to
the freight forwarder. After the booking has been done, the collection is coordinated nor-
mally between the forwarder, MDC logistics and 3PL customer service.

The consolidation order instructions have a significant role in the process. In the last phase
the instructions should decrease especially MDC’s workload regarding the document
preparation and handling. Most of the exchanged emails in case process’ phase 3 were
related to the documentation, as the other DCs needed help with them. The email count
should decrease considerably if the consolidation order instructions are functional, as the
DCs should not need to ask MDC personnel for advice in every problematic situation. In
optimal situation, the email count could decrease as much as 90 percent from the case
study. However, this is highly variable on the order, as e.g. the number of inbound ship-
ments affect to the communication.

The biggest benefit timewise comes from improvement in inbound shipment handling
and the forwarder booking. The forwarder booking alone should decrease the timeframe
of phase 3 by at least one to two weeks, as preferably the order will be collected almost
immediately after it has been completed. The improved inbound shipment handling and
tracking should shorten the timeframe at least by a week, depending on the number of
inbound shipments. Every “lost” inbound shipment delays the process by two to five days,
but DST and consolidation area should eliminate or at least minimize the risk of the lost
or unidentified shipments.

5.6 Improvement analysis

Several different improvement ideas for short-term implementation were discovered dur-
ing the study. Most ideas aim to make the bottlenecks of the process smoother and more
fluent. The ideas regarding information systems utilize tools or features that already exist
in the systems, as the larger development of the systems would require much more re-
sources that can be provided in short-term.
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The effects of the improvement ideas have been already discussed earlier in this chapter,
when presenting the ideas. Exact measuring of the impact of the improvement ideas is
currently impossible, as similar project orders have not come up during the study. Because
of this, the improvements have not been able to be implemented and tested. However, the
impact of the improvement ideas has been estimated by comparing a process that would
include the improvements to the case order’s process. The comparison is done by con-
centrating to the bottlenecks and issues recognized in the process previously in the study
by assessing the problems’ impacts after the improvement implementation.

The assessment results are presented in the table 5.6.1. The table consists of six columns:
the problems, the improvements that effect the problem, and the estimate of problems’
impacts to the timeframe and workload of the process before and after the improvements
have been implemented. As in chapter 4, the impact of the problem has been assessed
with a three-level scale (low, medium, high) and in two categories, workload and time.
Low impact problems delay the process for two workdays or less and increase workload
up to a total of one hour of work time. Medium impact problems can be delay the process
two to five workdays and add workload up to total of five hours of working time. High
impact problems delay the process more than five workdays and increase workload more
than five hours in total. The impact of the improvements is an estimate assessed by the
researcher, based on the data and interviews used in the case study and the researcher’s
previous experience on the company’s supply chain processes. The estimate presented is
not exact due to the changing nature of the cases, but it does give a hint of the effects of
the improvement ideas and their impact of the bottlenecks and issues of the case process.

Table 5.6.1: Improvements’ effects to the problems of the process.

Communication All, but especially High High Medium Medium
consolidation order
instructions

Systems rigidness  Consolidation order High High Mediumto Medium
instructions high

Consolidation area

Consolidation order
reference

DST



Incorrect or incom-
plete material data

Response for mate-
rial availability and
delay

Picking and pack-
ing coordination

Insufficient
house space

ware-

Inbound ODRs

Document prepara-
tion

Order collection by
forwarder

Work instructions
Updated process
Updated process

Material data verifi-
cation

Consolidation order
reference

Consolidation area
Work instructions
Updated process
Consolidation area
Updated process
DST
Consolidation area

Consolidation order
reference

Consolidation order
instructions

Material data verifi-
cation

Consolidation order
instructions

Updated process

Medium

Medium

Low

Low

Medium

Medium

High

Medium

Low

Medium

Medium

Medium

High

Low

None
low

Low

None
low

None

None

Low

Low

to

to
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None
low

Low

None
low

None

None

Medium

Low

to

to

The communication issues were mostly a consequence of other problems. One main rea-

son for the large number of emails in the process was that the process itself was new and

unfamiliar. Practically all improvements aim to decrease the workload of different parties.

The consolidation order instructions should support and guide different parties through-

out the process thus decreasing the workload especially on MDC (mostly customer ser-

vice), which acts as an intermediary between the parties. However, it is very probable that
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even with the instructions the future cases will include large numbers of emails. Unex-
pected issues occur and they are sometimes unavoidable. The larger and more important
the case is, the more double and triple-checking is needed, which increases the commu-
nication and thus the time and workload impact on the process. Because of this, the ben-
efits of the changes are not considered as remarkable as they could be and both the time
and workload impact are estimated to decrease to medium.

The information systems do not currently support the consolidation cases very well and
it shadows the whole process. An out-of-the-box solution could not be found for the spe-
cial needs, which is why several separate improvements were considered to decrease the
effect of rigid information systems. Nevertheless, the improvements cannot be considered
as sustainable solutions to the problems, as they are more of workarounds to the problems
instead of actual solutions. The improvements ameliorate the process and its bottlenecks,
but require often manual extra steps. Despite the extra steps, the improvements should
decrease the total workload caused by the rigid systems. The workarounds should e.g.
significantly decrease the number of inbound-ODRs and the MDC customer service’s
workload in picking and packing. It is not known how well the improvements will work
in practice. The consolidation order cases are quite rare, which could result in that the
parties are not familiar with the use of the tools suggested, as they are often not required
in daily tasks. However, the consolidation order instructions should support the parties in
using the tools, making the potential problem less severe.

The issues and inconsistency of material data is a quite complicated problem from MDC
perspective. The actions that can be done to solve the material data issues in the process
do not directly concern MDC, but the customer and especially the product lines which
makes the actions out of this study’s scope. Of course, the MDC technical support main-
tains the MDC’s material data with the help of the product lines. The complete check of
the material data would be very laborious, but the updated process can be considered as
an improvement, as it allows the product lines to get involved with the process earlier.
This could allow the checking of the materials needed in the case more thoroughly and
with more time. If the inconsistencies can be solved already before MDC is involved in
the process, it should directly reflect to the later phases of the project decreasing the is-
sues.

Response time to the delays and material availability should decrease with the utilization
of the consolidation reference. The feature is readily supported by the MDC systems, but
it has not been adopted. With the use of the reference both MDC customer service and
procurement should notice the special orders directly from their order follow-up reports.
This eliminates the need for double-checking if e.g. the material delays are acceptable,
and the procurement can start working on the replacements or alternative solutions. Time-
wise the impact may either substantial or insignificant, as it changes heavily case by case.
From workload-perspective, it does not rid of all work, as the changed schedules should
be informed to all relevant parties. However, the double-checking is wasted work, which
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should be eliminated. The consolidation reference can possibly be utilized in other special
cases too, e.g. breakdown-situations, where material delays are unacceptable.

The picking and packing coordination and the insufficient warehouse space should ease
with the implementation of consolidation areas and work instructions. Together the two
improvements the materials can be released to picking as they are stocked, meaning that
separate delivery groups and their releasing is not needed anymore. With the updated
process the goods are not packed immediately after picking, but the whole order will be
packed completely at once. The separate consolidation area should eliminate the possi-
bility of losing parts during the process, as the area is clearly separated from other packing
areas. The improvements should decrease the workload considerably by remove the need
of close communication and coordination for picking and packing, as the process flows
in the systems automatically. The time impact should also decrease as the 3PL and MDC
customer service should not have to investigate the missing pieces. However, more work-
load is needed in the preparations of such cases, as MDC and 3PL have to agree to the
terms on the consolidation areas before the order process is started.

Inbound-ODR cases should cease with the use of DST, consolidation area and consolida-
tion order reference. The idea is to add the support of DST to the email coordination of
the intercompany inbound shipments, as the tool is in daily use at 3PL. If the DST should
fail and the shipment is not identified when it arrives at the warehouse the emails and
package markings should act as a backup technique that can be used for identifications.
The responsibility is 3PL’s internal tool, so the utilization of it depends highly on the
3PL. However, due to the daily use of that tool, it is assumable that the implementation
for such cases should not provide any obstacles. The consolidation area allows the ship-
ments to be stored directly to the correct place at the warehouse, along with the other
goods of the consolidation order. However, there is a risk that the inbound shipments end
up as ODRs, if the DST is not used and the marking of the packages is lackluster. In
optimal situation, though, the ODRs do not occur removing the time and workload impact
completely.

The improvements do not solve completely the problem with the documentation. The
documents have to be created manually, which means that some workload is always pre-
sent. Some documents also have to be modified manually, which increases the workload
significantly. However, the need for manual modifying of the documents should decrease
significantly with if the material data quality and relevance improves. The documenta-
tion-related time and workload impacts of all parties can also be decreased via the con-
solidation order instructions. The instructions should indicate which documents, in which
form and at what time are needed decreasing the need of constant instruction of the par-
ties. The gain is nevertheless quite small, if the material data issues persist. The optimal
solution in terms of documentation would be, if there would exist only one invoice and
export declaration. This would, however, require change of ownership of the goods (e.g.



85

MDC would purchase the goods from other DCs). The matter will be further discussed in
the next chapter.

The time impact of the delay in customer’s forwarder collection should decrease signifi-
cantly with the help of the updated process. In the updated process the packing lists of the
different sales orders are sent already when the goods have been packed, allowing the
customer to pre-book the collection. The pre-booking is done simultaneously to the rest
of the phase 3, which provides the customer more time to arrange the transport. Some risk
of misunderstanding is also involved, as the customer must be made clear that the goods
are not ready for collection until all goods have been consolidated at the MDC warehouse
and export cleared by the 3PL, because of which the customer’s forwarder should contact
MDC logistics and the 3PL customer service before attempting the collection.

With all the improvement ideas, the intercompany consolidation order process can be
considered reasonable if the frequency of such orders remains at current level. However,
if the frequency of such special cases would rise or if the consolidation service would
begin to be offered to other orders as well, more radical improvements and changes to the
process will be needed. Especially the information systems solutions should be researched
in this kind of situation, as currently a direct and a focused solution for such cases does
not exist, making the proposed improvements a collection of independent solutions.
Therefore, some long-term ideas for the process improvement are considered in the next
chapter.
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6. LONG-TERM IMPROVEMENT IDEAS AND VI-
SIONS TO THE CONSOLIDATION PROCESS

In this chapter, more solutions and improvements for a long-term approach are presented.
The implementation of the ideas requires time and investments, because of which they
should be further investigated before implementing. The ideas provide more of an aspi-
ration of the state of the process and aim to raise conversation of future decisions.

6.1 Information systems support

Many of the intercompany shipment consolidation process’ problems root from the un-
supportive information systems. Several ideas how to develop the information systems of
MDC to support the special needs of intercompany shipment consolidation orders were
considered in the interviews with the company supply chain development manager and
the development team. The discussions resembled brainstorming, where different ideas
were brought up and then discussed more thoroughly. Some of the discussed ideas are
presented in this chapter. However, the systems renewal and modification in such large
company is a complex and long process. Large developments to ERP are also often very
expensive (Akkermans et al. 2003). Small changes and fixes to the existing system can
be implemented in monthly client releases, but adjustments of this magnitude require sev-
eral months, or even a year to be developed and implemented as the changes are done on
global level.

All in all, with the current frequency of the intercompany consolidation orders extensive
investments for information systems modifications and reshaping is not considered fea-
sible. At the moment, the consolidation process cannot be considered as one of the key
processes to the supply chain making the large-scale modifications to the information
systems questionable, as per Qrunfleh & Tarafdar (2014) the systems have to be aligned
to the key processes. However, the situation could change if the consolidation service
would be offered and utilized more frequently. The consolidation process would in this
case require more information systems support, which is not on satisfactory level even
with the short-term improvement ideas implemented. If such changes are considered, the
information systems improvements must be more thoroughly researched. However, as the
scope of the study is concentrated more on the short-term improvement ideas, the long-
term ideas were not intensively researched and remain more as aspirational ideas for fu-
ture.
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6.1.1 New order type

The first idea how to alleviate the problems in the consolidation process on the infor-
mation system-level was a new order type to ERP. There already exist multiple different
order types for different needs, such as sales orders, return material authorizations, debit
notes and credit notes. The different order types have different features. Different types
are also easily recognizable from each other in ERP and the tools used. For example, in
ERP the user can identify the order type from e.g. order document flow or from the order
header.

The new order type would solve at least the MDC’s internal issues with the consolidation.
For example, the procurement would recognize the consolidation orders directly from the
system and reports and the consolidation order reference would not be needed. A specific
requirement type for the material demand could be defined, from which the procurement
would recognize that the demand originates from a special order which are urgent. The
new order type would require the consolidation order process to be redefined from the
beginning. This can also be considered as a benefit, as it would allow to start the process
from a clean slate. The order type and its process could be designed in cooperation with
the 3PL. The collectively created order process could also take the interaction between
MDC and 3PL into consideration. For example, the agile implementation of consolidation
areas that would not require actions from MDC would streamline the process.

The new order type could possibly resolve the visibility issues with the inbound inter-
company shipments. The system already currently supports sales orders that include ma-
terials from different plants. Perhaps this could be taken a step further in the new order
type, so that a centralized sales order, that included all materials from different DCs would
be created and the order process would be completed with a single sales order. An ERP
cross-docking feature could also possibly be utilized in the new process, so that the ship-
ments would remain visible to all parties throughout the process. However, if the ERP
cross-docking feature is wanted to be utilized, it requires that the goods receipt for the
intercompany shipments must be done in MDC warehouse. The receipt can be done either
on material or handling unit-level, but the handling unit-level would be preferable, as the
material-level would require extension of all materials to MDC. (SAP 2017) How the
actual cross-docking and thus consolidation would be done remains a question, as because
of the scope of this study further research was not made.

6.1.2 Virtual plants

The second idea to enhance the process was somewhat more complex than the previously
presented idea of new order type. In this solution, virtual ERP-plants (in other words,
warehouses) for other locations would be created under MDC warehouse in the Nether-
lands. The plants would be warehouses, but they would not have any stock per se, as they
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would only be used for physically moving the other DCs’ goods from their warehouses
to MDC warehouse.

The goods would be moved to the virtual plant by stock-transfer-orders (STO), which the
sending DC would create. Under the STOs, the goods would be transferred to MDC ware-
house in the Netherlands. The sending DCs could then create the sales for the goods,
while the sending plant would be that DC’s virtual plant. This way the goods will be
physically at the same location and the visibility in the systems is gained.

The virtual plants would allow the transfer of the goods to the MDC warehouse in the
Netherlands without MDC having to purchase the goods from other DCs. The goods
would be owned by the sending DCs until the final sales is made to the customer. This
would be beneficial to the case company, as they would not have to concern about the
VAT (value-added tax) as the STO is an internal transfer between two storage locations
and the ownership of the goods does not change. The virtual plant also allows the system-
visibility for the inbound shipments, as system-wise the 3PL could handle the inbound
shipments as any inbound shipments. However, the configuration and setup, where e.g.
inventory and warehouse management are considered, and VAT registration for the vir-
tual plant must be made before implementation, but they only need to be done once per
each virtual plant. On the downside of the virtual plants, there would exist several sales
orders, meaning that the documentation stage would most likely resemble the current pro-
cess, as each order would require individual documentation.

Similar solution has been already utilized in other company locations for different rea-
sons. However, they have used virtual stock locations, which do not allow the VAT-reg-
istration making them unsuitable for the consolidation needs. The locations using the vir-
tual solutions and the responsible project teams should be heard before further decisions
and actions should be made. They know the pros and cons of the virtual locations and
their implementation.

6.1.3 A new plant for MDC

The third idea how to alleviate problems in the process regards opening a completely new
plant under MDC. The plant would be used solely for special cases, such as the project
orders that require consolidation.

The new plant would relieve MDC’s internal issues in consolidation cases. Especially the
material availability and delays would be affected by the new plant. If the material de-
mand would be at an entirely different plant than regular orders MDC procurement would
know that the demand is urgent. The sales orders would also reserve the available stock,
and the problem that other, standard orders would reserve the required materials should
not exist.
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However, the entirely new plant requires extensive order volume in order to be feasible,
as the upkeep of the plant and its materials requires a great deal of resources. The idea of
a new plant was considered as too burdensome solution at least at current order frequen-
cies.

6.2 Material extension to MDC and central warehousing

Currently, the intercompany shipment consolidation process at MDC appears to consume
more of the company’s resources than it produces. The consolidation process creates
value for the customer and increases the service level, which are difficult to directly meas-
ure. Alternative solutions to the consolidation process should be considered, as contro-
versially the most common objective of shipment consolidation is to reduce costs, e.g. by
utilizing the economies of scale (Capar 2013; Hall 1987; Higginson & Bookbinder 1994;
Tyan et al. 2003). However, it should be acknowledged that Cheng & Tsai (2009) state
that in future the focus of distribution centers could lean into more diversification of the
provided logistics services to increase the customer revenue, instead of cargo throughput
which was the essential objective of DCs in the past. The service diversification could,
for example, include development of multiple country consolidation (Cheng & Tsai
2009). Nevertheless, one solution to avoid the need for consolidation is that all customer
POs would be directed to MDC. This would require some bending and changes to the
company policy, where different distribution centers support different technologies and
products. It would also require that all different material numbers would be extended to
main DC’s systems.

There are a few different ways to manage this kind of arrangement. Two different ways
were considered in the interviews with MDC management. In the first way, different dis-
tribution centers would still support different technologies and products. After getting the
PO(s) from the customer, MDC would extend the new material numbers to their systems.
New materials numbers, in this regard refer to the materials supported by other DCs. After
the extension, MDC would purchase the required materials from the other DCs. The cus-
tomer POs could be handled like any other POs at MDC customer service, but the order
monitoring and MDC internal communication would have greater impact. The purchasing
of the materials would allow a single sales order for each case, which would streamline
especially the documentation stage of the process, as only MDC would be responsible for
the documentation.

This way of working would make the other DCs MDC’s suppliers and remove them from
the active parties of the current consolidation process. It would make the inbound logistics
process much easier at the MDC warehouse, as the other DC materials would be pur-
chased and delivered as any other replenishment order from suppliers, which means that
the orders would be visible in MDC systems thus making the inbound process easier and
more trackable. There should not be problems with receiving the goods, which would
probably make the process faster as the shipments would not be stuck as ODRs at MDC
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warehouse. The warehouse process would require more time compared to the current pro-
cess where other DC shipments can be directly consolidated, as the inbound shipments
would need to be inspected and taken into stock, before they could be prepared for the
order. This could have a positive upside, because the packing and containerization of the
order could be more optimized. On the downside, the workload of the warehouse inbound,
picking and packing would increase, although the workload of inbound could remain rel-
atively same, as there would be no need to solve ODR cases as in current consolidation
process.

Also, the coordination between MDC and other DC’s order desks would be removed, but
the responsibility would transfer more to MDC procurement, as they would have to make
sure their POs would be delivered in the agreed schedule. The required coordination be-
tween MDC and their warehouse would also decrease, because currently a lot of the com-
munication was related to the inbound shipments from the other distribution centers.
However, the way of working would put much more pressure to the MDC product support
and item opening teams, as the materials would have to be extended in a tight schedule,
as the process can’t proceed before that. Probably the number of the materials requiring
extension would be high, especially in the beginning. As time passes, more materials
would be already open, decreasing the workload of the product support and item opening.
One question would also be how the other DCs would react to this kind of policy. They
would lose the profit gained from selling their goods to the end customer, as the MDC
purchasing prices for the goods would be lower. Of course, the capital gained from the
customer orders would remain inside the company, so the question would probably be
more related to how the capital flow is wanted to be directed in global scale. On the
downside, the purchasing is also an extra commerce between MDC and other DCs, which
can result in decreased profit due to VAT, unless some special processes that would allow
VAT-free sales between EU-countries are taken into use.

The extension of materials and purchase of them to MDC has been already used case by
case. Usually, in the cases the number of extended materials is low, so it has been easier
to extend the materials than coordinate different orders off-system to MDC. Sometimes
the extensions have been made because of specific customer requests and needs. If the
extension would be used in a larger scale probably more resources would be needed in
material number management.

The second way of working is more radical and requires extensive changes. Currently the
distribution and warehousing of the spare parts is done by dividing the different distribu-
tion centers to support different technologies and products. However, there has been some
consideration of movement more towards a central warehousing system, where MDC
would act as the central warehouse and the other distribution centers as its satellites op-
erating on the regional level. In a way, the change in distribution would similar to the
previously explained material number extension from MDC’s point of view, but in larger
scale, as practically all spare parts would flow through MDC. The change would require
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large changes in the global company supply chain structure. The increased materials and
order count would impact whole MDC personnel, but especially MDC procuring and
product support due to the ample increase in materials supported by MDC. The increase
of parts increases the number of suppliers and replenishment orders, which increases the
workload of procurement. Product support would have to study the new materials to be
able to provide support to the customers.

The central warehousing would undoubtedly solve the questions regarding the subject of
this study, as the intercompany shipments in the context of this study would cease to exist.
The customer’s purchase orders could be directed to MDC, which would procure the
needed materials from their suppliers. A change of this side would surely raise some
questions, as the role of MDC would grow immensely, but the role of other distribution
centers would decrease at similar scale.

The central warehousing has been considered at high level as a possible way of working
in future. The possible outcomes and consequences have not been yet investigated suffi-
ciently, so that any estimates cannot be given, as the changes are out of the scope of this
study. Therefore, a thorough research of the subject must be done before any actions
should take place. Also, the questions recognized in investigation need to be taken into
consideration before any changes can be made. In addition, due to the large scale of the
changes required to the process the timeframe for the improvement is measured in years.

6.3 Consolidation at forwarder depot

One of the easiest solutions to the consolidation (from the case company perspective)
would be, if the freight forwarder would consolidate the different shipments at their depot.
Forwarders do consolidation on a daily basis and they should have the facilities and re-
sources for it. The price for the freight would probably be a bit higher, as the consolidation
can be viewed as a special service from the forwarder. The cases requiring intercompany
shipment consolidation are all unique and different from the normal sales order process
at case company.

In normal sales order process, the shipments are transported via case company’s nomi-
nated forwarders. The company has agreed to contracts and operating rules with these
forwarders, which makes them logistics partners. The freight prices are predictable due
to the contracts and the interactions between the companies are clear because of the
agreed rules. However, often in special cases the end customer wants to arrange the for-
warding themselves, using their logistics partner because of e.g. a shorter transport time
or a more economical rate.

The use of the customers’ forwarders sets some limitations, if the orders would be to be
consolidated at the forwarders’ premises. Firstly, the transport is fully paid and organized
by the customer and the case company does not have any interaction with the forwarder
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before the process has advanced to the point where the collection of the orders becomes
relevant. If the consolidation would be done by the freight forwarder, they could charge
extra costs from the customer, as the consolidation can be considered as a special service
(the forwarder must hold the goods at their depot or warehouse until all shipments have
arrived). The price is often the reason why the customer and/or the forwarder is not will-
ing to arrange the consolidation. To solve the issue with the price and encourage to the
forwarder consolidation, the case company could provide the customer a small discount
if the customer’s forwarder would arrange the consolidation. The discount should be com-
parable with the expenses the consolidation process produces at the distribution centers
and their warehouses (that are mostly staff expenses). However, the discount is not an
ideal solution, as it could be exploited, and one of the objectives of MDC was that the
consolidation service could be offered to the customers.

If the case company would arrange the transportation, the shipment consolidation at the
forwarders’ depots would seem as more viable option. The consolidation option could be
included in the contracts between the forwarder and the company, which could reduce the
price for the service, especially if the usage of the service would be high. If the case
company could encourage the customer to use a nominated forwarder, the case company
could still advertise the consolidation service to their customers, but the consolidation
would be outsourced to the forwarder. This way the customer POs could be handled nor-
mally at all locations, but all locations would have to use the same forwarder and arrange
the consolidation with the forwarder. The procedure would have more tangible costs than
the current process, as the forwarder would have to be compensated, but the intangible
costs should decrease, as the workload of the distribution centers and warehouses would
decrease.

The consolidation at the forwarder’s premises could benefit from an ongoing project at
the case company, which aims to implement a new address to the sales order header. This
new address is called a Y8-address, and it is an address between the MDC warehouse and
the end-customer address, in other words an intermediary address. It allows more trans-
parency to the order process, as the actual shipping location can be seen directly from
ERP. It possibly could also be utilized in the transportation booking process, as the trans-
portation could be automatically booked to the Y8-address in case of such exists on the
order.

The outsourcing of the consolidation would follow the basic principles of logistics out-
sourcing, where the companies should concentrate on the processes that include their core
competencies (Cheong 2004; Marasco 2008). The implementation of the outsourcing
could take place in a fairly fast schedule, as no structural changes are required to the case
company supply chain. The change could also be piloted with a few test cases before
further agreements or implementation is done. The full-scale implementation of the pro-
cess could take months or even years, as before that the process must be refined with the
forwarders and the agreements should be done with them. However, the exact influence
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of the change is impossible to estimate with current knowledge, which means further re-
search should be made before decision-making.

6.4 Global project model

Most development ideas have been for understandable reasons very concentrated to
MDC. However, a somewhat different type of suggestion arose in the discussions, as it
was proposed that the whole project model and organization, that is responsible for the
special orders, would be rebuilt. Currently the projects are handled from and owned by a
specific country and their sales office. It has been considered already for years, that a
global project model would be formed, with which projects including several locations
and countries could be handled.

For accounting reasons if a project requires materials from e.g. three different locations,
the location responsible for the project should purchase the materials from those locations
first take them into stock, and then deliver them to the customer. In the global model,
each of the involved countries and sales organizations would be responsible for their ma-
terials and deliveries, contrary to the current model where everything flows through the
project owner location.

The idea of global projects steers away from the consolidation, as in the global projects
each location would probably ship their goods directly to the customer. However, it would
rid of one internal sales, as the locations could sell their goods directly to the customer,
instead of using the project owner as an intermediary. This would reduce the accounting
dilemma, as internal sales would not be needed. It would also streamline the documenta-
tion process of such projects, as each party could handle their own documents and export-
ing.

The global projects do not solve the problems with the consolidation process, but they
remove the consolidation from the equation. However, the change to global project model
is substantial and requires a lot of further work and research. Due to this, any comments
on its feasibility and rationality cannot be made in this study.
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7. CONCLUSIONS AND DISCUSSION

This study focused on case company’s special project order, that required intercompany
shipment consolidation at a third-party operated warehouse. The study emphasized on a
case study, where the intercompany consolidation process was analyzed. From the anal-
ysis, several improvement ideas were presented both for short and long-term scopes. The
focus in the study was on the short-term improvement ideas, which would allow rapid
improvements to the process.

The consolidation does not result in any cost reductions for the case company, but on the
contrary the costs increase as more work is required from the sales organizations. How-
ever, it does increase the customer service level and customer satisfaction, and the cus-
tomer should gain reductions in transport costs due to the scale of economies. The objec-
tive of this study is to research how the consolidation would be as lean and efficient as
possible for the case company, so that the workload and required resources would de-
crease.

7.1 Answering to the research questions

The research problem and the research questions were presented in the chapter 1.2. The
research questions derive from the research problem. The main research question was
formed to answer the most important questions in the research. The main research ques-
tions was: “How is the intercompany shipment consolidation process executed in the
target company and how it could be improved?*

In the terms of this study, the intercompany shipment consolidation process is the process,
MDC warehouse acts as a consolidation point, where several different are consolidated.
The consolidation is done quite rarely, but it is a possibility that it could be utilized more
often and offered as a service. The intercompany shipment consolidation process itself
was examined in chapter 4. The improvement ideas to the process were introduced in
chapters 5 and 6.

Three sub-questions were created to help to discuss and answer the main problem:
1. What is intercompany shipment consolidation?

Intercompany transactions mean transactions between companies in a group in form of
for example charges or transfer of goods (Law 2016). Intercompany shipments can be
viewed as a consequence of intercompany transactions, as they are part of the trade be-
tween the companies inside the same group. Shipment consolidation is the process where
different shipments from suppliers are grouped into a large shipment at a consolidation
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point (Dondo et al. 2009; Tyan et al. 2003). The idea behind consolidation is to utilize the
vehicle’s capacity better that decreases the number of dispatches, which results in lower

transportation rates — in other words taking advantage of economies of scale in shipping
(Capar 2013; Hall 1987; Higginson & Bookbinder 1994; Tyan et al. 2003).

2. What are the effects of the intercompany shipment consolidation in the target
company?

The sub-question could be rephrased to “What are the issues in the intercompany ship-
ment consolidation process in the case company”. Several issues were discovered in the
process, the most explicit being related to the communications and the information sys-
tems support in the process. However, as a positive effect, the customer was pleased about
the consolidation opportunity and the service level of MDC.

3. How does the company IT support the intercompany shipment consolidation pro-
cess?

In short, currently the company ERP does not directly support the special process that the
intercompany shipment consolidation requires. However, several features of the IT can
be utilized when battling the issues in the process. Gaining a direct support will require
more extensive changes and modifications to the existing systems. The decision if such
modifications should be made depends on the frequency of the consolidation cases.

7.2 Recommendations

Several improvement ideas were discovered and assessed in the study. The short-term
improvement ideas were observed more rigorously than the long-term ideas, as the short-
term ideas are possible to implement rapidly allowing the most obvious flaws in the pro-
cess to be corrected quickly. The long-term ideas are more of aspirational ideas for the
future and provide a brief overview of the possible directions that could be taken in terms
of consolidation. The following short-term improvement ideas to the intercompany ship-
ment consolidation process at a third-party operated warehouse were covered in this
study:

e (Consolidation order instructions
e Material data verification

e Dedicated consolidation area

e Consolidation reference

e Work instructions

e DST

e Updated process flow.
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The main emphasis on the short-term improvement ideas concerns the analysis of the
bottlenecks and problems of the case process. The most substantial of the improvement
ideas is the updated process flow, which redefines the whole intercompany shipment con-
solidation process at MDC. The other short-term improvement ideas are supportive to the
updated process flow, which does not function properly without the other improvement
ideas. The improvement ideas should form a synergy, making the benefits of the com-
bined improvements greater than the benefits of individual benefits. This implicates that
to get the most benefit of the improvements they all should be implemented. The imple-
mentation of the short-term improvement ideas can be done at none to low cost and at a
fast schedule. In general, they do not offer long-lasting and sustainable solutions for the
problems, but quick reliefs to the problems.

The following long-term improvement ideas were presented in this study:

e Material extension to MDC

e Central warehousing

e (Consolidation at forwarder depot
e (lobal project model

e New order type

e Virtual plants

e New plant for MDC.

The presented long-term improvement ideas need extensive research before they can be
implemented into use. Some ideas seem more plausible than others, as e.g. system-wise
virtual plants appear to be much more agile and feasible than a new plant for MDC. Some
ideas are also quite radical in terms of case company’s supply chain, such as the central-
1zed warehousing. The long-term ideas need to be researched much more in-depth before
decisions of them can be made.

In addition, some improvements that could be utilized in daily tasks were also discovered
in the study. For example, the use of “your reference” could benefit MDC in e.g. break-
down-orders, as it should decrease the response time for material delays in urgent cases.
The material data verification should also be helpful to the case company in long-term,
as the employee hours consumed in correcting the documentation cumulate.

One essential question regarding the improvements lies on the frequency of the project
orders that would require consolidation. During the study, no such orders were appointed
to MDC. The project order frequency is hard to forecast, which poses a dilemma for the
case company. At the current frequency, it does not seem feasible to invest in large de-
velopment projects regarding intercompany shipment consolidation. However, the devel-
opments should decrease the workload and lead time of such cases, making them more
efficient and less resource consuming. This could attract more use for the consolidation,
especially if it would be implemented as a value-adding service that would be offered to
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the customers. In this case, more emphasis should be put to the information systems de-
velopment if the consolidation service will be offered also to other than special case or-
ders. Nevertheless, the research provides ideas and directions what could be done, should
the frequency increase.

Another focal question regarding the consolidation process and its improvements con-
cerns the actual benefit of the consolidation process. Is the consolidation service benefi-
cial enough for the customer and MDC to be feasible? Are the increases in customer
service level and customer satisfaction beneficial enough from the case company perspec-
tive compared to the costs the consolidation process is responsible for?

All in all, it seems like the intercompany shipment consolidation is just a stepping stone
towards bigger changes in spare part distribution in MDC and the company in general.
The consolidation can be seen as an interphase between the current way of working and
complete overhaul of the distribution strategies and tactics in project orders, which re-
quires a great deal of actions in the whole corporation.

7.3 Assessment of the study and discussion

A hermeneutic approach to the study was selected due to the specificity of the subject. In
general, the idea of consolidating different shipments is not new, but the unique traits of
the process in study contributed in the selection of a hermeneutic research approach. Be-
cause of the hermeneutic approach a lot of qualitative material was used in the study. Due
to the hermeneutic nature of the study, the researcher’s interpretations are taken into ac-
count, because of which the objectivity of the study cannot be guaranteed. The researcher
also has some previous experience from the field of spare part business, which may have
affected the study. The researcher’s previous experience and understanding has affected
the interpretations made in the study. It is possible, that e.g. a researcher that does not
have any previous knowledge and experience on the spare part business would have car-
ried out the research differently. The research is poorly reproducible, as each case is
unique and the study is affected by the interpretations of the researcher. However, the
improvement ideas that are presented as the results of the study have been gathered from
several different parties involved in the process in study, which should make the results
of the study reproducible at least to some extent.

The theory base founded in the literature review provided useful theory background for
the empirical part. The subject of the study is quite broad and specified, which made
finding theory used in the study more difficult. Because of the high specificity of the study
subject, the literature review does not offer a very in-depth view of the subject, but a
general overview that is needed to provide understanding of the empirical part of the
study. Also, due to the high specificity of the subject of the case study the findings of the
literature review were not directly applicable, making the empirical part rely highly on
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the data and information gathered from the interviews. Interviews are considered to con-
tain many sources of errors (Hirsjarvi & Hurme 2008 p. 35). In this study, the effect of
erroneous interviews was attempted to decrease by interviewing different parties involved
in the process multiple times if possible, and utilizing the data gained from email conver-
sations of the process.

The empirical part of the study suffered partly from the downside of a holistic case study
recognized by Yin (2003 p. 45). The somewhat abstract level of the study caused that the
data was scarce or open for interpretation. Some numeric data, which could be used to
analyze the process and measuring, could be gotten directly from the company infor-
mation systems, but the interviews were required to be used for the source of most data.
For example, the working hours used in the process are estimates of the participants,
meaning the figures should not be blindly accepted. In absence of tangible data, it was
difficult to assess the problems discovered in the process. This affected the measuring of
the results too. The actual testing of the improvement ideas could not be executed, as
during the study no relevant cases came up. Because of this, the analysis of the effects is
done by estimating how would the improvements effect to the different problems in the
process identified during the study. Therefore, the results of the study should be treated
as approximates and not as absolute results.

However, the study provides a definition and a representation of the intercompany ship-
ment consolidation process at a third-party operated warehouse. The definition created
should provide a detailed description how the process case proceeded and what were the
bottlenecks in the process. The improvement ideas could not be tested in practice, but
they provide at least ideas how the process could be developed, in case they prove out to
be incompatible in practice. Nevertheless, the short-term improvement ideas should be
applicable to the process.
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