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AbstractAbstractAbstractAbstract

The continued growth of regions in a state of economic expansion is often stunted by their

inability to assess, maintain and expand logistics infrastructure. The need for a comprehensive,

detailed and intuitively understandable logistics capability model to aid in the assessment

phase of logistics maintenance and expansion provides motivation for this thesis. Logistics

benchmarking can also be presented to attract prospective clients and provide basis for further

development. Through the process of extensive literature review, we perform objective

evaluations and provide a single recommendation for regional logistics capability modeling

within a limited research scope. We recommend a 12 category logistic evaluator model with

an interview process and expert scoring. The scoring is performed on the basis of logistics

data and statistics. An implementation of the model is performed on Gävle, Sweden and is

partially validated with a case study on GEVALIA Coffee. Implementations on SWOT and a

discussion of the similarities of the 12 category logistics evaluator model and AHP will be

given.

KeyKeyKeyKey wordswordswordswords: Logistics, Evaluation System, Logistics Competitiveness, Gävle, Harbor

Logistics, Distribution Centre



AcknowledgmentsAcknowledgmentsAcknowledgmentsAcknowledgments

The challenge provided by the Master's program in Logistics and Management at the

University of Gävle as well as the effort spent on this thesis benefited us greatly. We sincerely

hope our findings and proposed modeling proves useful for future readers. We wish to take

this opportunity to thank the people who helped us during our thesis writing process.

To begin, we would like to thank our supervisor, Roland Hellberg. This thesis could not be

completed without his careful guidance, useful suggestions and effective feedback during the

whole writing process.

Next, we want to thank our examiner Ming Zhao who generously took time from his busy

work schedule to meet with us, and provided us detailed suggestions and feedback.

We also want to thank Anders Frank, Lars Bengtsson, Mgaerdh Gärdh, Karin Skjold, and Ulf

wiik for taking time off from their busy jobs to complete our interviews. Without their kind

support, we would not have access to the crucial information and data for our research.

Zhang Chengmin Lu Chuan

University of Gävle

May 2013



ContentContentContentContent

1.1.1.1. IntroductionIntroductionIntroductionIntroduction............................................................................................................................................................................................................................................................................................................................................................................................ ---- 1111 ----

2.2.2.2. PurposesPurposesPurposesPurposes.................................................................................................................................................................................................................................................................................................................................................................................................................... ---- 2222 ----

3.3.3.3. MethodologyMethodologyMethodologyMethodology........................................................................................................................................................................................................................................................................................................................................................................................ ---- 3333 ----
3.1. General Research Direction and Criteria...............................................- 3 -
3.2. Research Process and Approaches........................................................ - 3 -
3.3. Data Resources and Application of Technology...................................- 5 -
3.4. The Limitation of Research................................................................... - 6 -

4.4.4.4. LiteratureLiteratureLiteratureLiterature ReviewReviewReviewReview........................................................................................................................................................................................................................................................................................................................................................---- 7777 ----
4.1. Definition of Logistics, Port Logistics and Distribution Centre........... - 7 -
4.2. Value-added Services of Logistics Centers in Port Areas.................... - 7 -
4.3. Characteristics of Port Logistic............................................................. - 9 -
4.4. Logistics Effect on Economy.............................................................. - 11 -
4.5. Logistics Innovation Abilities............................................................. - 12 -
4.6. SWOT Analysis on Port Logistics...................................................... - 13 -
4.7. PEST Analysis.....................................................................................- 15 -
4.8. PEST Analysis.....................................................................................- 15 -
4.9. The Analytic Hierarchy Process..........................................................- 16 -
4.10. Functional Evaluation Models........................................................... - 18 -
4.11. Model Selecting and Optimizing........................................................- 20 -
4.12. The Marking System.......................................................................... - 25 -

5.5.5.5. CaseCaseCaseCase studystudystudystudy ofofofof GGGGäääävlevlevlevle CityCityCityCity....................................................................................................................................................................................................................................................................................................---- 26262626 ----
5.1. Geographical Positions........................................................................- 26 -
5.2. Resources Distribution........................................................................ - 28 -
5.3. Climates............................................................................................... - 28 -
5.4. Population Distribution....................................................................... - 29 -
5.5. Associated of Logistics Infrastructure.................................................- 30 -
5.6. Logistics Service................................................................................. - 32 -
5.7. Laws and Regulations..........................................................................- 33 -
5.8. Human Resources and Education........................................................- 34 -
5.9. Logistics Demand................................................................................ - 35 -
5.10. Future Prospects.................................................................................. - 36 -
5.11. Mark the Result................................................................................... - 39 -



6.6.6.6. CaseCaseCaseCase Study:Study:Study:Study: GEVALIAGEVALIAGEVALIAGEVALIA............................................................................................................................................................................................................................................................................................................---- 41414141 ----
6.1. Enterprise Introduction........................................................................- 41 -
6.2. The Choice of GEVALIA................................................................... - 42 -

7.7.7.7. DiscussionDiscussionDiscussionDiscussion....................................................................................................................................................................................................................................................................................................................................................................................................---- 45454545 ----

8.8.8.8. ConclusionConclusionConclusionConclusion................................................................................................................................................................................................................................................................................................................................................................................................---- 50505050 ----

9.9.9.9. FurtherFurtherFurtherFurther ResearchResearchResearchResearch....................................................................................................................................................................................................................................................................................................................................................---- 55551111 ----

Reference......................................................................................................... - 52 -
Appendix......................................................................................................... - 57 -



FiguresFiguresFiguresFigures

Figure 1: Thesis Research Map

Figure 2: Matrix of Competitive Advantage

Figure 3: SWOT Matrix of Rotterdam Port

Figure 4: The AHP Model for Production Plan

Figure 5: Evaluation Model for City’s Logistics Competitiveness

Figure 6: Functional Model for City’s Logistics Competitiveness Final

Figure 7: The Final Model for the Thesis

Figure 8: The Direction of Gävle City

Figure 9: Photograph of Gävle Hamm

Figure 10: Railway System in Sweden

Figure 11: The Overall Infrastructure Plan in the Nordics

Figure 12: Map of the Bothnian Corridor and Connecting, Complementary Corridors

Figure 13: Infrastructure Investment of the Bothnian Corridor Source: The Bothnian Corridor

Figure 14: Evaluation Result of Gävle’s Logistics Ability

Figure 15: GEVALIA Logo and Products Series

Figure 16: External Warehouse of FLB Logistics

Figure 17: The Fundamental Scale for Pair wise Comparisons

Figure 18: Weight Calculations for Equal Importance between Elements

Figure 19: Weight Calculations Criterion B is Strongly Important Compared to Criterion A



---- 1111 ----

1.1.1.1. IntroductionIntroductionIntroductionIntroduction

Due to its effect on the global economy, the debt crisis from 2007 to 2013 has been a terrible

blow to port cities, greatly reducing the volume of imports and exports of containerized cargo.

However, the rapid progression of information technology and the increasing rate of Internet

penetration have continued to make breakthroughs in the logistics industry. As modern

industrial and organizational theory develops, more organizational structures will form and

companies will gradually begin to outsource their logistics department to take advantage of

their core competencies. The logistics centre plays an important key position and acts as the

link between the upstream suppliers and the downstream customers (Sun & Ni, 2012). A

distribution centre’s location and its overall arrangement are key factors, allowing it to

achieve cost savings through economies of scale and provide effective value-added services to

the customers.

Rapid economic developments increasingly make regional logistic become one of the

important factors for measuring a country or region's comprehensive competitiveness. The

latest research on logistical theory mainly emphasize hard environment, i.e. geographic

conditions, basic infrastructures, and industry supports, instead of soft environment such as

logistic policies or personnel training (Mihi, García & Fernández, 2011). This is the reason

why some logistic centers with superior environments still need improvement. Taking

Singapore and Port Said, Egypt as examples, both of them contain advantageous hard

conditions, the former, Singapore, is one of the world's busiest seaports, while the latter, Port

Said connects the Mediterranean and Red Sea without much economic affluence. This

phenomenon cannot be easily explained through only analyzing hard environment. Therefore,

a new model will be built within this thesis to make comprehensive analysis from both hard

environment aspects and soft environment aspects.

The correlative data also indicates that maritime shipping is an important link in international

logistics service and ports are assets that cannot be ignored if countries want to guarantee their

development of regional economy smoothly. Gävle, one of the important harbors and

commercial cities on the Baltic coast, plays an essential role in goods distribution and has

unique geographical advantage. As a hinge between sea-transportation and land-carriage,
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Gävle takes part in both resource allocation of economic hinterland and integrated cargo

distribution. Gävle is chosen as the case study as an example of the implementation of our 12

logistics evaluator model. The results obtained from the implementation bears certain guiding

significance on the development of Gävle logistics and can be used to assess areas of further

logistics development as well as attract prospective logistics clients.

In general, logistical evaluation is a crucial component in supply chain management. An

effective evaluation should be based upon ample, comprehensive and relevant data for

predictions. Most models for logistics evaluation at present do not take logistics-relevant

aspects into consideration resulting in irrelevant and inconclusive. Especially during the data

integration section, there is no systematic model to make statistic evaluation and forecasts.

Therefore, a detailed yet intuitive model will recommended in this report to provide

comprehensive analysis and forecast from both hard and soft environment perspectives.

2.2.2.2. PurposePurposePurposePurposessss

The continued growth of regions in a state of economic expansion is often stunted by their

inability to assess, maintain and expand logistics infrastructure. The need for a comprehensive,

detailed and intuitively understandable logistics capability model to aid in the assessment

phase of logistics maintenance and expansion provides motivation for this thesis. Logistics

benchmarking can also be presented to attract prospective clients and provide basis for further

development. However, the current literature contains too many evaluation systems with

complex structures and abstruse formulas that can be grasped only by a professional in the

field. Thus, the objective of this thesis is to develop/recommend a structured method of

evaluating regional logistics and to present the model and implementation in an intuitive

manner that is readily understandable to a wide audience.
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3.3.3.3. MethodologyMethodologyMethodologyMethodology

3.1.3.1.3.1.3.1. GeneralGeneralGeneralGeneral ResearchResearchResearchResearch DirectionDirectionDirectionDirection andandandand CriteriaCriteriaCriteriaCriteria

It was determined in advance that through an extensive literature review of contemporary

logistics capability modeling and metrics the most relevant modeling metrics would be

selected. Through integration and optimization of the selected models, a prototype of the

structured regional logistics capability model would then be tested on Gävle, a port city in

northern Sweden. The results are then validated for accuracy through a microeconomics

perspective through the use of a company based in Gävle. Also, comparisons of the

implementation of two logistics evaluation models to the recommended model are presented.

The criteria for the desired model follows that the developed logistics model is ultimately

accessible for general audience consumption, useful for clear representation of logistical

comparative advantage between regions and contain a set of understandable indicators. It is

also significant to scope the research to the academic background of the researchers and the

availability of raw logistical data. Although an adequate execution and verification of the

proposed model will be presented for demonstration and proof of concept, the full

implementation and utilization will require more time, resource and access not available to the

researchers.

3.2.3.2.3.2.3.2. ResearchResearchResearchResearch ProcessProcessProcessProcess andandandand ApproachesApproachesApproachesApproaches

With the purpose of facilitating the maintenance of regional logistics capability in mind, we

consulted numerous texts to gain insight into the availability and interest of research with

similar motivations for evaluating logistics capability. Further review revealed various

representations and metrics that would be useful in charactering and comparing logistics

competitiveness. In the research process, it was clear that although there were models that can

be used to evaluate port conditions and others more suitable for enterprise or a specific

industry; comprehensiveness could be gained from combining a selection of the major

features. We selected a set of six potential models, though not all applicable to regional

logistics in specificity or scope, that we believe some enhancement and integration of which

would provide the structure of our desired model. The resulting model will be supported by an
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example implementation on characterizing the overall logistics competitiveness of Gävle

(details in Section 5).

In order to further support the proposed logistics capability model, an enterprise case study on

Gevalia Coffee (Section 6), whose main distribution center is situated in Gävle, is also

performed. The objective is to provide further verification that the conclusions of the

implementation on Gävle are reasonable and reliable. We believe that such a case study would

yield correlation between the logistics reasoning behind Gevalia’s choice and the logistics

capability metrics obtained with modeling results on Gävle.

A detailed discussion about the significance of the two case studies as well as a general

comparison between the implementation of our recommended model with two other models

will be provided in Section 7. Through further implementation of the proposed logistics

capability model on other port cities, one could objectively assess the comparative advantage

of the subject regions and port areas as well as any special factors possessed by each. Figure 1

shows the flow diagram of the research process.

FigureFigureFigureFigure 1:1:1:1: ThesisThesisThesisThesis ResearchResearchResearchResearch MapMapMapMap
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3.3.3.3.3.3.3.3. DataDataDataData ResourcesResourcesResourcesResources andandandand ApplicationApplicationApplicationApplication ofofofof TechnologyTechnologyTechnologyTechnology

The primary sources of logistics data and statistics come from interviews and e-

communication methods with the Chamber of Commercial of Central Sweden

(Mellansvenska Handelskammaren) and other enterprises. We constructed a data requisition

questionnaire which contains all the questions related to the factors/evaluators from our

theoretical model. Based on the definitions set in the Delphi approach, these questions needed

to be answered by individuals with a qualifying professional and expert background in

logistics or related fields such that they would be able to provide quantitative information on

the condition of logistics infrastructure e.g. the amount of import and export through Gävle in

the recent years. The data requisition questionnaire was first provided to the manager of the

chamber to complete. Relevant individuals from various enterprises and institutions were also

provided by the Chamber of Commerce for further data gathering and verification.

Information concerning Gävle’s logistics infrastructure was obtained through the

transportation manager from Gävle Hamm by e-mail; the officer from Gävle statistics

provided the 2011 GDP for Gävle. The site manager from Kraft food was pleased to arrange

an interview answering a number of questions for the verification of the logistics capability

model. Most specifically, the site manager was able to provide the reasons behind Kraft food's

choice Gävle of as a distribution center and the benefits obtained from such a decision.

Supplementary data come from the literature and research in the public domain such as

magazine and online articles, and related academic research papers accessible through the

library and the Internet. Supplementary data helped to select and optimize our logistics

capability model and to provide enough theoretical bases to support our findings. Important

keywords considered during research process, include “logistics evaluation”, “evaluation

model” and “logistics competitiveness.” A selection of six representative models will be

discussed in detail and can be categorized into three types. First, the overall or generalized

model types are represented by the SWOT analysis and PEST analysis models. These models

provide a generalization of the advantages and disadvantages of the target of interest, and

although provides insight, lacks the specificity and breadth required by the desired model. The

second type is the statistic model type represented by the AHP decision approach and the

simulation approach. A statistic model such as AHP is truly a professional tool and can

provide a complex logistics related index, and the data that would explain characterize

advantage and compare with other theoretical description. However the calculation process is
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complex, requiring professional software and the data is difficult for non-trained individuals

to properly obtain and normalize. The output of the AHP matrix is much more difficult to

understand at a glance. The last model type is the functional model type. It is generally used

to separate one task into different factors and evaluate and analyze the parts. Compared to the

overall model type, the functional model type is more specific, and the final representation as

well as the implementation process is more intuitive and transparent than the statistical model

type.

3.4.3.4.3.4.3.4. TheTheTheThe LimitationLimitationLimitationLimitation ofofofof ResearchResearchResearchResearch

There are several limiting factors for the purpose of the research. Stated in the purpose, our

research is scoped to regional logistics chosen from a list of enterprise logistics, 3PL, logistics

agency and regional logistics to best fit the use case of facilitating the assessment phase of

logistics ability maintenance. The case study evaluating the logistics capability of Gävle and

the implementation of the 12 category logistics capability model required resources beyond

what was available. The result presented in the following sections is a best effort attempt in

providing an in-depth and reproducible example of the usage of the proposed logistics model.

Secondly, it is important to reaffirm that the proposed modeling seeks to retain adequate detail

while maintaining an intuitive and readily understandable representation of the results.

The researchers believed that the model and evaluation approach in this research might be

used to evaluate the logistics competitiveness in other similar cities. The factors inside the

model are strictly related to logistics and are generalized to other cities. Based on the

limitation of time, further evaluations are not presented and can be seen as possible future

work. This model was developed to evaluate issues pertaining to logistic capability and the

main purpose in facilitating the assessment phase of logistics maintenance in the climate of

economic growth and otherwise.
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4.4.4.4. LiteratureLiteratureLiteratureLiterature ReviewReviewReviewReview

4.1.4.1.4.1.4.1. DefinitionDefinitionDefinitionDefinition ofofofof Logistics,Logistics,Logistics,Logistics, PortPortPortPort LogisticsLogisticsLogisticsLogistics andandandand DistributionDistributionDistributionDistribution CentreCentreCentreCentre

The purpose of logistics is to satisfy final customer requirements through careful planning by

controlling costs, raw materials, inventories, and finished products and by employing relevant

information from original production sites to target consumption markets (Sople, 2007). For

port cities that wish to increase their influence by taking advantage of their harbors, port

logistics are crucial to highlight their capabilities, including loading, inventorying, and

dispatching. Additionally, port logistics can help to develop a comprehensive port service

network by integrating various harbor resources through the use of the harbor’s natural

environment, advanced hardware, information technologies, and port-surrounding industries.

Port logistics plays an indispensable role in the logistics network because it aims at finishing

basic and derivative value-added logistics services to the entire supply chain system (Port

Strategy, 2003).

Distribution centers are facilities that specialize in logistical operations, which include dealing

with customer orders, storing and processing various cargoes from suppliers, and transferring

to their destination. According to the scope of logistic services, distribution centers can be

divided into three classes, urban logistics centers, regional logistics centers and international

logistics centers. It can be seen that unimpaired logistic functions, prefect information

network, large reaching scope, restricted varieties but multitudinous, strong storing and

handling capacity, and centralization of logistic management are the basic requirements that

distribution centers should be equipped with. Moreover, distribution centers have more

effective connections with railways, highways, ocean shipping and even air transportation for

the purpose of realizing economic benefits and gaining social returns as well (Tan, Ling &

Wee-Teo, 2004).

4.2.4.2.4.2.4.2. Value-addedValue-addedValue-addedValue-added SSSServiceserviceserviceservices ofofofof LLLLogisticsogisticsogisticsogistics CCCCentersentersentersenters inininin PPPPortortortort AAAAreasreasreasreas

Successful ports are generally driven by its productivity advantage in cargo-handling services

and value-added services. A productive port should be equipped with not only a sizable influx
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of cargo but also efficient management to reduce unit costs, and a varied offering of value-

added services (Rimienė1 & Grundey, 2007).

4.2.1.4.2.1.4.2.1.4.2.1. EvolutionEvolutionEvolutionEvolution ofofofof PPPPortortortort FunctionFunctionFunctionFunction

According to the research report issued on the United Nations Conference on Trade and

Development meeting in 1992, port logistics can be divided into three stages based upon its

various functions. In particular, until the 1960s, port logistics paid more attention on

collecting and distributing multitudinous bulk cargoes, e.g. metallic mineral, coal and liquid

goods. Port logistics, engaged in transferring, temporarily storing and shipping, was merely a

conjunction of merchandises transportation with simple function, much like the transferring of

post and parcels. Ports built between 1960s and 1980s can be classified as second generation

ports. Compared to first generation ports, second generation ports had value added functions,

which made ports become the center of loading, unloading, and other services. Customer

needs were taken into consideration in order to build long-term relationships. After the 1980s,

port logistics focused on performing many production and transportation activities related

closely to international enterprises (So, Kim, Cho & Kim, 2007). To be more specific, based

on the development of basic production factors i.e. technology, management and information

sharing, port logistics can provide a one-step international logistics service. Moreover,

environmental protection facilities have also been considered for logistic efficiency (United

Nations, 2003).

In 2003, Paixao and Marlow proposed that based on the prevailing trend, if the growth of world

economy continues the course, third generation ports will meet the demands of economic

development, and the modern and effective port logistics services will be differentiated,

specialized, and agile (Paixao & Marlow, 2003).

4.2.2.4.2.2.4.2.2.4.2.2. TheTheTheThe CCCChanginghanginghanginghanging RRRRoleoleoleole ofofofof PPPPortsortsortsorts

Shippers and carriers are price sensitive; such pricing directly affects the bottom line. Thus,

they prefer to choose partners who can provide more competitive prices. If ports want to

receive orders, the offering of value-added services or advanced technologies is necessary to
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differentiate themselves from their competitors. The role of ports has changed from initially

providing undifferentiated cargo-handling services to recently offering integrated value-added

services on top of the basic cargo-storage and handling. Successful ports gain productivity

advantages from economies of scale and economies of scope. Therefore, ports can choose one

of three options, as shown in the following figure:

FigureFigureFigureFigure 2:2:2:2: MatrixMatrixMatrixMatrix ofofofof competitivecompetitivecompetitivecompetitive advantageadvantageadvantageadvantage (United(United(United(United NationsNationsNationsNations,,,, 2003)2003)2003)2003)

Figure 2 presents that traditional service ports that provide basic cargo-handling functions are

generally focused on improving productivity which provides few opportunities for growth in

the future. Leading-edge service ports, sandwiched between traditional service ports and

superior service ports focus on the relationship with customers through offering value-added

services. Superior service ports are highly integrated into logistic centers where cargo and

ships are cross-correlated, and thus the amount of cargo through the ports is greatly increased

(United Nations, 2003).

4.3.4.3.4.3.4.3. CharacteristicsCharacteristicsCharacteristicsCharacteristics ofofofof PPPPortortortort LLLLogisticogisticogisticogistic

In 2009, Nuona considered four traits that govern port logistics.

4.3.1.4.3.1.4.3.1.4.3.1. ObviousObviousObviousObvious GGGGeographicaleographicaleographicaleographical AAAAdvantagedvantagedvantagedvantage

Location advantage is the precondition for rapid port logistics development and increased

capacity in strengthening the influence on the associated hinterland area. Ports with unique

geographical advantage will most likely become international logistics centers for the reason
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that ocean shipping is the most important mode of international cargo transportation in the

world (Nuona, 2009).

4.3.2.4.3.2.4.3.2.4.3.2. RelativeRelativeRelativeRelative CCCConsummationonsummationonsummationonsummation IIIInfrastructurenfrastructurenfrastructurenfrastructure

Logistic infrastructures are the essential elements for the development of port logistics. To

maintain competitiveness and position oneself as a major international or regional logistics

hub, ports have to be supported by an efficient international transportation network including

shipping by ocean, air, and land. Logistics centers should be equipped with considerable one-

stop services in order to better meet customer needs and develop transnational logistic

services. Meanwhile, highly-effective public information exchange platforms should be built.

Attracting enterprises and intermediaries with similar logistic needs and characteristics can be

conducive to developing extra benefits and services (Nuona, 2009).

4.3.3.4.3.3.4.3.3.4.3.3. MatureMatureMatureMature LLLLogisticsogisticsogisticsogistics CCCChainhainhainhain

In general, superior service ports are able to attract and cultivated large numbers of

professional enterprises that specialize in different logistic processes such as shipping, storing,

packaging, distribution, and information handling. This specialization provides mature links

in a long line of logistics service offerings (Nuona, 2009).

4.3.4.4.3.4.4.3.4.4.3.4. SpecializedSpecializedSpecializedSpecialized SSSSupportupportupportupport SSSServiceerviceerviceervice SSSSystemystemystemystem

The logistics capability of ports often benefit from political openness, i.e. bonded ports and

ports in free-trade zones. Moreover, the operation of ports should be information-based, and

the management of ports should be standardized. Other supporting services offered to

customers may include financing or insurance guarantees.

Studies on how to achieve low costs and high margins shows that integrated logistic services

are the new development trends for port logistics. In order to reduce overall cost and

maximize profits, emphasis needs to be placed on efficiency and cost reduction as well as

customer-oriented management (Nuona, 2009).
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4.4.4.4.4.4.4.4. LogisticsLogisticsLogisticsLogistics EffectEffectEffectEffect onononon EconomyEconomyEconomyEconomy

Logistics is an advanced organization and management technology and is widely expected to

be another important source of profits along with reducing consumption of materials and

increasing labor productivity. Thus it can be seen that logistics plays a key role in local

economy and social development. A large amount of data indicates that logistics output is a

major player in economic assessment. Since the mid-1990s, British logistics centers have

made several national investigations, which indicated that logistics expenditures amounted to

39 percent of overall national economic spending. In the production and circulation fields,

logistics spending accounted for 63% of the total expenditure. In 1996 an article in the

publication Lloyd’s Shipping Economist remarked on the increasing growth of logistics

expenditure as part GDP. It indicated that logistics expenditure in the economy had actually

risen to nearly 11% of GDP in 1996 in some developed countries, e.g. America, Japan and

some European countries (Abel & Barnanke, 2009).

Modern logistics can reduce both cost of circulation and logistics consumption through the

method of rational logistics management. Most developed countries regard cutting down

logistics cost as an important step to improve the national economy. The butterfly effect

caused by high logistic cost is far-reaching; specifically, a small change on logistics cost may

have a ripple effect has dramatic effects on the local economy. Failure to improve logistical

infrastructure will hinder economic development and leave lasting negative effects.

Increasing oil prices, labor costs, management expenses, and logistics equipment maintenance

expenditures are all responsible for rising logistics costs. Countries are raising taxes and

especially road taxes to finance the government. This tax burden is directly transferred to the

logistics industry which is forced diffuse the financial pressures by increasing costs

(McKinnon & Ge, 2006).

Logistics can be easily understood as a transshipment route for the manufacturing industries

and sales industries. The cost will directly dictate demands in downstream market. It will

cause at least two negative effects, if the logistics cost is excessively high (Prajogo & Olhager,

2001).
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1. The logistics demand will be compressed and thus hindering economic development

because of excessive logistics cost.

2. The local government has to make concessions on profits margins to balance out the

increased logistics cost, which then decreases the funding available to improve

logistics layouts.

4.5.4.5.4.5.4.5. LogisticsLogisticsLogisticsLogistics InnovationInnovationInnovationInnovation AbilitiesAbilitiesAbilitiesAbilities

Modern logistics has been a revolutionary innovation compared to traditional forms of

transportation. First, modern logistics integrate sea, air, and land transportation in a coherent

manner. Consequently, the target customers can acquire optimized transport routes, the

shortest transport time, the highest transport efficiency, the safest transport guarantee and the

lowest transport cost (Chapman, Soosay & Kandampully, 2002). It is worth mentioning that

green logistics service systems therefore formed for the purpose of making the most effective

use of available resources.

Secondly, modern logistics has broken the boundaries between transportation and production.

The whole production and supply processes are planned and controlled strictly through this

supply chain. Based upon advanced information technologies, recent logistics has become a

vital union of cargo flows, cash flows and information flows, which greatly reduce the total

cost of production and satisfying all members in this supply chain from suppliers,

manufacturers, retailers, logistics service provides to final consumers (Chapman, Soosay &

Kandampully, 2002).

Thirdly, modern logistics is deeply committed to meeting the needs of their customers, and

constantly focus on customer satisfaction. Logistics companies must be able to address global

customer demands when the world marketplace continues to be low-volume production and

diversify demands (Chapman, Soosay & Kandampully, 2002). In order to meet these

challenges, professional and customized service options should be provided by logistics

services.
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Last but not least, modern logistics pay more attention on management and instant

information during the process of transportation. In contrast, the recent transport operations

have more transparency, which is favorable for future production and sales (Derong, 2012).

After considering the information previously discussed, we have a firm understanding about

regional logistics ability. In the next portion, we discuss the different types of logistics

capability models we considered and the useful parameters and methods that could be used.

4.6.4.6.4.6.4.6. SWOTSWOTSWOTSWOTAAAAnalysisnalysisnalysisnalysis onononon PPPPortortortort LLLLogisticsogisticsogisticsogistics

SWOT analysis was first covered by Andrews in the 1971 book Concepts of Corporate

Strategy. The acronym SWOT abbreviates the words strength, weaknesses, opportunities, and

threats. More specifically, a company can control strengths and weakness because these two

factors belong to the organization’s internal environment analysis. Strengths are the areas in

which the organization may do better than its competitors, while weaknesses describe the

limitations the company may have that put it at a disadvantage relative to its competitors.

Opportunities and threats are part of the organization’s external environment analysis. The

organization holds less control over these factors, but they still have a large impact on

business operations. SWOT can be used by companies to maintain continuous strategically

and tactical readjustment to reach their objectives (Kotler & Armstrong, 2009).

SWOT Analysis is a useful technique for understanding strengths and weaknesses and

identifying both the opportunities and the threats firms may face. Performing a SWOT

analysis on one’s own enterprise and competitors can inform firms about their advantages and

potential shortfalls. The SWOT analysis on the logistics of both Shanghai Port and Rotterdam

Port will be stated for the purpose of illustrating how SWOT analysis could be applied to

analyze port cities, moreover, analysis of some previous results could also be used as

references for the analysis on Gävle.

4.6.1.4.6.1.4.6.1.4.6.1. SWOTSWOTSWOTSWOT AAAAnalysisnalysisnalysisnalysis onononon ShanghaiShanghaiShanghaiShanghai PortPortPortPort LogisticsLogisticsLogisticsLogistics

In 2012, Li applied the SWOT analysis to demonstrate strength, weaknesses, opportunities,

and threats of the port logistics environment in Shanghai. In his findings, Shanghai port has
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three strengths. The first strength contributes to its own favorable conditions regarding of

nature and economy. Shanghai port is situated in the center of the Mainland China coastline

and mid-position of North-South flight lines on the west coast of the Pacific Ocean where

liners and airlines gather all over the world. Another strength is the favorable distribution

system and varied transport services. There are over 300 container liners in Shanghai port

with destinations to all of the major ports worldwide. The third strength that the port enjoys is

the scope of the preferential policies.

Weaknesses of Shanghai port logistics can be summarized as poor complementary

transportation system and service, and overall coordination abilities of port logistics

management. In detail, the usable coastline that has a depth of over 8 meters is only 37

kilometers; however, the sixth generation of Panama ships requires water depth of over 20

meters. Also, the highway system is the only access to Yangshan Deepwater Port in Shanghai,

which greatly restricts the volume and range of logistics capability. In addition, the logistics

functions of Shanghai port are traditional and narrowed, i.e. warehousing and transporting

with no unified information platform. Furthermore, high cost of port management caused by

poor coordination among all related departments that end up relying on port logistics firms.

The eastward movement of global economy provides momentum for Shanghai port logistics

development. China has been a global manufacturing center, and thus transportation networks

of the Yangtze River Delta have seen great development. With the rapid spread of the Internet

and other communication technologies applied in navigation and innovations in logistics

technologies, Shanghai port faces tremendous development opportunities and challenge. Both

domestic and foreign competitions pose threats to the continued prosperity of the port.

Environmental protection activities also hinder development however necessary (Li, 2012).

4.6.2.4.6.2.4.6.2.4.6.2. SWOTSWOTSWOTSWOT AAAAnalysisnalysisnalysisnalysis onononon RotterdamRotterdamRotterdamRotterdam PortPortPortPort LogisticsLogisticsLogisticsLogistics

According to the report concerning the development of Rotterdam port published by OECD in

2010, the strength, weaknesses, opportunities, and threats of this port can be concluded in the

following table:
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FigureFigureFigureFigure 3:3:3:3: SWOTSWOTSWOTSWOTMatrixMatrixMatrixMatrix ofofofof RotterdamRotterdamRotterdamRotterdam PortPortPortPort

4.7.4.7.4.7.4.7. PESTPESTPESTPEST AnalysisAnalysisAnalysisAnalysis

PEST analysis is a useful tool for helping organizations to scan the human created

environment during the process of strategy-consulting. The abbreviation PEST refers to

political, economic, social and technological factors of which the analysis considers. In

particular, politics means the interference from government policies, laws, and regulations

that impact a firm’s operations. Economics is the unique industrial classification, integral

layout, developing state and future prospect for specific countries. Social factors consider

various cultural concepts, educational level, labor and social mobility. When examining

technological factors, new technological innovations on process, product or services should

are taken into account as well as the effect on the development of businesses (Henry, 2008).

Based upon the PEST analysis Yong put forward in 2011 the PENTS analysis that used for

analyzing port environment factors, which adheres in accordance to the characteristic of port

logistics. The letter “N” represents the natural environmental factor that involves geographical

positioning, distributive conditions, climate, resource distribution, coastline and the utilization

level of ocean resources. These considerations fill the gap that the PEST analysis presented

the natural environment effects. Furthermore, although more dependent on special natural and

geographical conditions, transport and communications are still crucial factors that govern

port logistic development.

4.8.4.8.4.8.4.8. PESTPESTPESTPEST AnalysisAnalysisAnalysisAnalysis

PEST analysis is a useful tool for helping organizations to scan the general environment

during the process of strategy-consulting. The four abbreviated letters P, E, S and T refer to
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political, economic, social and technological factors. In particular, politics means the

constraining power from government policies, laws, and regulations, which causes impact on

firms' operation. Economy is the unique industrial classification, integral layout, developing

state and future prospect for specific countries. Social factors include various cultural

concepts, educational level, labor and social mobility. When talking about technology, a

series of connected new technological innovations on process, product or service should be

taken into account for the reason that it will push ahead the development of businesses (Henry,

2008).

Based upon the PEST analysis, in 2011, Yong put forward PENTS analysis that used for

analyzing port environment, which according to the characteristic of port logistics. N

represents the natural environment factor that involves geographical positions, distributive

conditions, climates, resource distribution, coastline and even the utilization level of ocean

resources. Furthermore, although limited by special natural and geographical conditions,

transport and communications are still main factors that can restrain port logistic development.

4.9.4.9.4.9.4.9. TheTheTheThe AnalyticAnalyticAnalyticAnalytic HierarchyHierarchyHierarchyHierarchy ProcessProcessProcessProcess

The Analytic Hierarchy Process (AHP) was invented by Tomas Saaty from the Wharton

School of Business in 1970s. AHP is an effective technique for analyzing a complex problem

because it facilitates step by step cause-effect explanations and systematically accommodates

the use of expert choice (Saaty, 1990). Usually the AHP can divide its tasks into different

levels or stages based on its primary target; it analyzes the tasks and sorts to different

elements through understanding the properties of the main objective. Then AHP will level and

organize these elements by their mutual relations and affiliations. As a result, AHP can build a

multi-level model framework which includes three or more main levels in order to make the

comparative through their importance. The actual solutions, index or approach makes up the

bottom level; the rules and strategies to solve the tasks constitute the middle level and the

tasks with objectives taking the top level. The figure below presents a general AHP model of

a production plan:
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FigureFigureFigureFigure 4:4:4:4: TheTheTheThe AHPAHPAHPAHPModelModelModelModel forforforfor ProductionProductionProductionProduction PlanPlanPlanPlan ((((SaatySaatySaatySaaty,,,, 1991991991990000))))

Theoretically, the AHP modeling process involves four phases: problem purpose structuring,

data collection, weight normalization and solution synthesizing (Tam & Tummala, 2001). In

order to quantify an evaluation model for port logistics through the AHP approach, the

specific model could be set up through this process:

1. Classify the objective, strategy and requirement of a port, and understand the elements

which reflect the internal ability and external attractiveness.

2. Establish a multi-level structure model. Based on the classification of the tasks,

separate the elements by properties, with first level designated as the “goal level”, the

second -“criteria level” and the third - “alternatives”.

3. Build a comparative matrix. After establishing the model, each pair of elements in this

model will be weighted for significance.

4. Calculate the criterion weight of the matrix. Matrix operations are needed to calculate

the weights for the criterion on each AHP level.
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5. Sorting the levels. In this phase, the matrix represents the importance index of each

element, and then these elements could be sorted by this index in order to show the

overall evaluation and result. The highest weighted index value is likely the best

choice.

The AHP is a useful way to deal with complex decisions that involve dependence and

feedback analysis in the context of benefits, opportunities, costs and risks. In fact, the

application of AHP in complex evaluation situations might require thousands iterations on

calculation. However, in order to get reliable results, it is essential to simplify the elements

preserving only the primary elements and avoid putting two elements with great difference on

the same level.

4.10.4.10.4.10.4.10. FunctionalFunctionalFunctionalFunctional EvaluationEvaluationEvaluationEvaluation ModelsModelsModelsModels

Professor Yehua Lin from the University of International Business and Economics had also

created his own theory about evaluating a city’s logistics ability. He believed that logistics

ability is one of the most important indices to check a city’s overall criteria. Logistics is also a

significant part of the city’s economical relationships. In his thesis “Analysis and Evaluation

of Logistics Competitiveness of Six Capital Cities in Central Region”, he developed

functional models to reflect a city’s logistics capability that can also be used to evaluate Gävle

city. First, Lin supported that a city’s logistics competitiveness can be reflected by the indices

of the city’s macroeconomic factors, transportation power, communication development

situation, and degree of demand for logistics activities. These relationships are shown in

Figure 6.

Compared to the computational complexity of AHP solutions, Professor Lin’s model looks

more functional, detailed, and descriptive. Lin also described the index which could affect

these criteria. The relationships between these indices are reflected in Figure 5.
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FigureFigureFigureFigure 5555:::: EvaluationEvaluationEvaluationEvaluation ModelModelModelModel forforforfor CityCityCityCity’’’’ssss LogisticsLogisticsLogisticsLogistics CompetitivenessCompetitivenessCompetitivenessCompetitiveness (Lin,(Lin,(Lin,(Lin, 2012012012010000,,,, 14)14)14)14)

FigureFigureFigureFigure 6666:::: FunctionalFunctionalFunctionalFunctional ModelModelModelModel forforforfor CityCityCityCity’’’’ssss LogisticsLogisticsLogisticsLogistics CompetitivenessCompetitivenessCompetitivenessCompetitiveness (Lin,(Lin,(Lin,(Lin, 2010,2010,2010,2010, 15)15)15)15)
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In 2011, the Swedish magazine “Intelligent Logistics” presented a ranking of logistics

abilities of twenty-five Swedish cities. The magazine also provided the standards and

requirements which were used to evaluate all of the cities and concluded as this ranking table.

Their standard is quite similar to the one described in Professor Lin’s research; the magazine

places more significance on a few different categories.

The magazine creates an evaluation system which involved 6 elements/categories to evaluate

these cities; they scored each element with a maximum total score of 100. The categories are

as follows. First, geographical location given a score of 25 points, determines area’s

proximity to Sweden's demographic center of gravity. Second, the comprehensiveness and

accessibility of the logistics infrastructure of roads, railways, hammer, cargo locations

and intermodal terminals is also given 25 points. Third, the amount of newly emerging

logistics area in the past five years is given 20 points. The last three categories are assigned 10

points each. These are collectively the cohesive range of logistics services, relevant academic

qualifications and the labor considerations, the Climate Cooperation and networking within

the region and price of the land for Greenfield. Researchers have found that this ranking

system is not fair to all the cities based on these standard specifications. For example, the

magazine logistics place high significance on being near high population density areas but

neglected to account for the fact that not all the logistics serve consumer products, industrial

clients such as factories or B2B logistics bear significance as well. Areas should be scored

with proximity to the industrial area or natural resources district as well. From the study of

functional models, we were able to obtain much insight about the range of different categories

that should be scored in an ideal model.

4.11.4.11.4.11.4.11. ModelModelModelModel SSSSelectingelectingelectingelecting andandandand OOOOptimizingptimizingptimizingptimizing

All the models described above were considered as viable templates for the logistics

capability model solution. They each have strengths and parameters that capture urban

logistics capability from different perspectives. However, not all the model is ideal for our

proposed purpose. Thus, these models have to be evaluated and optimized in order to develop

a single model with an intuitive representation of the results that also provides sufficient detail

in logistics capability. The SWOT analysis although intuitively represented, is too general in

detail and does not directly tie into logistics capability. As a result, although useful for an
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overall view of the target area, SWOT analysis is not our ultimate model template. The AHP

solution had the breadth to test logistics capability from any perspective. However, AHP

requires a more professional data set not easily obtainable through general research. The

calculations in the AHP solution is also required background knowledge in matrix

mathematics and statistics, and require professional processing software to balance the

significance weight system.

The simulation model was built on the principles of probability and statistics and can provide

an estimate about the future logistics competitiveness. However, the result from the

simulation is accurate only by the integrity of the data and the correlation between past and

future performance. The simulation model has limited use in assessing and taking into

account climate and geographical location.

After evaluating the viability of the SWOT, Simulation and AHP models, the PEST or

PENTS analysis and functional model from Professor Lin seemed the most promising. These

two models have similar points and complementary properties that could be used. An

optimization of these models is discussed below and explanations on the theoretical

framework will give support to the new model.

There is no clear agreement in the academia field about how to evaluate urban/region logistics

competitiveness and capability. Each researcher had its own focus and research orientation.

However, the functional model from Professor Lin placed the location of a region as a

primary evaluation factor. The reasoning is because the location of the city would directly

affect the logistics performance for a region, and this theory was accepted by the entire

logistics field. Researcher Taniguchi had defined the role of location in the regional logistics

performance. He supported that in the conditions of market economy, the location advantage

should be a primary consideration because the geographical location is objective and

unchangeable. A city with desirable location would naturally evolve the logistics activities

making them more efficient and optimal (Taniguchi, 1999). Professor Beamon B. also has his

own theory about the advantage of location. Beamon believed that the location advantage

could be an independent theory that is used to check a region’s overall ability because the

other factors are independent of the location (Beamon, 1999).
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However, location advantage is not a simple theory; many essential factors need to be

included. Professor Douglas Webster has researched the evaluation of overall urban logistics

competitiveness. Douglas used to divide the location advantages into four parts, which is

geographical position, political advantage, nature resources and social culture. These four

elements are the important factors that are used to determine if the location of a region

provides logistical advantage (Douglas, 2006). Professor Qingmei Tan and the researcher

Zilong Wang had been working on evaluating urban location advantage for 6 years. Based on

their theory, the location advantage includes traffic advantages and geographical advantage,

and these two elements could not be quantified directly and be scored. They preferred the

Delphi approach to get reliable evaluation results, which is let the professionals score and

evaluate (Qingmei & Zilong, 2004). The traffic advantage consists of several aspects. Zilong

describes several examples: the city is a railway hub, the city is the national or regional air

transfer station, or the city has a port. From the view of geographical advantages, Qingmei

said that geographical advantages could be differentiated by natural geographical advantage

and economical geographical advantage. The natural advantage refers to the convenience of

geographical condition such as a port city or an inland city. The economical geographical

advantage means whether this city is closed to the economical center and the population

density centers (Qingmei & Zilong, 2004).

Although Professor Beamon claims that the location advantage is independent, there are many

factors are affected by location advantages, one of them being the logistics supply and

demand. Location advantage could stimulate the city to develop their logistics ability, and

then create the demand of logistics activities. Based on the research of Mr. Roland J.

Bowersox and Roger J. Calantone, the degree of logistics demand could be reflected by the

GDP and GNP, export and import and investment in the target region. Roland and Roger

believed that these numbers positively correlates to logistics demand, and larger numbers

indicated a higher degree of logistics demand in the target region (Bowersox & Calantone,

2008, 25). Due to logistics demand, there is a higher requirement for human resources.

Professor Yehua Lin asserts that that human resource is the guarantee that the logistics

industry would continue to operate and develop. “The level of emphasis that a city places on

education and human resource management directly affects the continual development of that

city’s logistics industry” (Lin, 2010).
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The development of region’s logistics capability can not be operated without the support from

the local government. In this research, the support by the government is taken to mean

logistics policy (PD Policy). Logistics policy is one of the public policies instituted by the

government to maintain efficient social logistics operation and promote healthy development.

The activities from the logistics policies contain support, intervention and restriction.

Professor Kouvelis and Rosenblatt started their research on the role of government in the

supply chain operation beginning 2002. From the government’s perspective, it is believed that

the law and regulation should affect the city by changing the conditions of macro economy,

such as enterprise investment, commercial rule and distribution network construction, and

changes to improve logistics competitiveness (Louvelis & Rosenblatt, 2002). Professor Yehua

Lin claims that government should make regulations to allow market access for the logistics

industry and though these market access policies would need to be reasonable and reserved.

“The degree of harshness of the policies directly affects failure or success. Too strict a

standard and limiting access might stifle the development of the logistics industry, but too low

a standard might lead to an influx of unqualified competitors in the logistics industry and

lower service level and professionalism” (Lin, 2011).

Logistics infrastructure consists of highways, railroad tracks, commercial airports, waterways,

and ports with loading and unloading equipments, gas and oil pipeline and communication

networks. An efficient logistics infrastructure can transport raw materials from suppliers to

manufacturers who can process and refine them into components or products, and eventually,

transferred at relatively low cost downstream. Logistics infrastructure is not only the basis for

information and network operation, but also the key factor for improving logistics efficiency

and reduce the logistics cost. To be more specific, logistics infrastructure can greatly improve

the performance of certain logistics related work. Time can be saved by adopting loading and

unloading machinery in the process of transportation. Warehousing inventory systems can

further reduce logistics cost. The additional logistics space-cost can be trimmed with the

widespread use of computers and modern communications and database equipment. There is

no doubt that preferential logistics infrastructure is a necessary precondition for future

logistics industry development. Therefore, in the long run, logistics infrastructure is vital

especially in transportation junctions, industrial bases, port cities, and distribution centers

(Swamidass, 2000).
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With the rapid development of informational technology, especially with the advancements of

computer technology, we have witnessed productivity improvements in the latter half of the

90s as networking technologies become widely adopted. It is a general tendency to apply

Radio Frequency Identification (RFID) technology, Electronic Data Interchange (EDI)

technology, Global Position System (GPS) technology and Geographic Information System

(GIS) technology to logistics operations. RFID makes automatic identification and tracking of

objectives through a wireless non-contact system possible (Shepard, 2005). EDI transmits

data among organizations by electronic means. It is used to transferring electronic documents,

commercial data, bills of lading and even checks from one trading partner to another through

networks without human intervention (Schneider, 2010). GIS technology is designed to

capture, store, analyze, manage, and present all types of geographical data, providing visual

expression of spatial information through the way of maps, images, and multi-medias (Harvey

& Shaw, 2011). GPS, a space-based satellite navigation system, can provide information

about location and time anywhere on the planet. Under the full surveillance capabilities of

GPS, there is a growing trend of monitoring objects (Zhang, Xu, Zhang & Jian, 2010).

Logistics services are essentially customer services, which mean logistics firms have to build

solid relationships with their clients. Logistics services are equipped with all the

characteristics that standard services have. Demand can be created if these characteristics are

effectively realized. Customer satisfaction is the basic and indispensable output of logistics

services. John believed that there are three important elements to customer service: meeting

customers’ needs, maintaining performance measurements for guaranteed customer

satisfaction, and adopting a philosophy of customer service commitment (Mentzer, 2001). It is

not hard to find that logistics services are focused on providing all services that customers

require, and therefore enticing them to make repeat transactions, ultimately, customer loyalty

can be cultivated, which leads to stable profits.

After discussing these theoretical concepts and researches, the framework for the ideal model

for evaluating and representing logistics capability in order to facilitate assessment of logistics

growth and development is as follows. Based on the different properties described above, the

ideal model we have derived from research contains three integral parts. The first is made up

of the natural factors which include the location advantages, climate and natural resources.

The second consists of social factors such as law and regulations on the logistics industry,

human resources and logistics infrastructure. The last part would be the commercial factors,

http://en.wikipedia.org/wiki/Satellite_navigation
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containing logistics demand, level of logistics service and the future development possibilities.

A graphical representation is shown in Figure 7.

FigureFigureFigureFigure 7777:::: TheTheTheThe FinalFinalFinalFinal ModelModelModelModel forforforfor thethethethe ThesisThesisThesisThesis

4.12.4.12.4.12.4.12. TheTheTheTheMarkingMarkingMarkingMarking SystemSystemSystemSystem

With the framework of our evaluation model detailed above, the next question is giving a

marking/scoring system to this model in order to assess each element of logistics capability.

In this model, each element would be scored on a scale of 0 to 10, and the combination of all

the categories will result in a final score of logistics capability.

An issue with the scoring system is the normalization of the scoring process. Standardization

of the scoring is difficult, and heuristics used could be up to the experimental or evaluator.

Thus, the Delphi method can be used to solve the problem. Murray Turoff states that ‘the

Delphi method is a structured communication technique, originally developed as a systematic,

interactive forecasting method which relies on a panel of experts’ (Linstone &Turoff, 1975).

The process of Delphi method is to involve professionals and integrate their opinions and

advice into the final result. At times multiple applications of the Delphi method is required;

the integrated result would be re-evaluated by professionals. The Delphi method scoring

system has the following advantages and features. First, by utilizing various professionals of

differing background many perspectives will be covered. Second, using anonymous or back-

to-back scoring would raise objectivity. Finally the result should be settled through several
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rounds of advices collections where all professionals are given a common set of evaluation

data to make their evaluation. This normalization of data across the experts would better

remove bias in the evaluation process. These features of the Delphi method make it to be one

of the most effective methods of evaluation.

In this case, the Delphi method could be implemented through this process:

1. Invite and attract the professionals to join the assessment, and take full advantage of the

experience and knowledge of experts.

2. Using anonymous or back-to-back solution to increase experts’ objectivity and

independent assessment.

3. The evaluation process several rounds and feedback, and the data set to be evaluated is

normalized to a single set.

5.5.5.5. CaseCaseCaseCase studystudystudystudy ofofofof GGGGäääävlevlevlevle CityCityCityCity

Although we have recommended a 12 category logistics evaluator model, its usability needs

to be tested by analyzing an existing case. It should be mentioned that the first three

categories including geographical positions, resource distribution and climates are classified

as natural factors. Gävle was chosen as the example application due to its proximity to the

researchers and the availability of research resources and data. In the following section, the

case study will cover the extent of the relevant data and statistics that applies to the 12

category logistics capability model proposed in section 4.10. A table of the data is assembled

and submitted to experts along with interview questions to obtain a final averaged scoring for

the logistics capability of Gävle.

5.1.5.1.5.1.5.1. GeographicalGeographicalGeographicalGeographical PositionsPositionsPositionsPositions

Gävle is the oldest city in northern Sweden, and its name comes from the ancient Swedish

word “gavel,” which means “riparian” in English. This is because the whole city is located at
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the riparian of the river of Gävle (Gävle ån in Swedish). Gävle city located in the middle of

Swedish’ east coast line. The following figure shows the location of Gävle.

FigureFigureFigureFigure 8888:::: TheTheTheThe directiondirectiondirectiondirection ofofofof GGGGäääävlevlevlevle citycitycitycity (Wikipedia.se)(Wikipedia.se)(Wikipedia.se)(Wikipedia.se)

Gävle is the capital of the province of Gävleborg and is 161 km from Stockholm, Sweden’s

capital. The province of Gävleborg is located in the middle of Sweden and is connected to the

provinces of Västmanlands län, Jämtlands län, Uppsala, and Dalarnas län. These provinces

support Gävle with a huge volume of economic hinterland, that is because Västmanlands län,

Jämtlands län and Dalarnas län have huge storage of iron ore and they did the most important

contribute to GDP in Sweden, and Uppsala is the religion center of Sweden,

As a coastal city, Gävle has a port with two main landing areas named Fredrikssakans and

Karaskar. Their coastlines are of length 1670 m and 821 m, respectively. The Gävle

government has dredged the approach channel to increase the water’s depth to over 11 m in

each area in order to transport large container ships. A long coast line and deep water gives

Gävle the ability to maneuver container ships weighing more than 30,000 tons.
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FigureFigureFigureFigure 9999:::: PhotographPhotographPhotographPhotograph ofofofof GGGGäääävlevlevlevle HamnHamnHamnHamn (Wikipedia.se)(Wikipedia.se)(Wikipedia.se)(Wikipedia.se)

5.2.5.2.5.2.5.2. ResourcesResourcesResourcesResources DistributionDistributionDistributionDistribution

Gävle city is an industrial area whose primary material resources are iron and copper. About

90 percent of the EU’s total supply of iron ore is extracted in Sweden, and Sweden is a

leading supplier of copper. Gävle has exported these resources to the rest of Europe since the

1400s. The forest industry is another important resource in Gävle, especially the lumber from

coniferous forests. These resources provide many opportunities to international investors who

gladly export these all over the world.

Although Gävle contains such a huge amount of resources, the government has emphasized

sustainable development. Most of the forest in Gävle has been protected, and the annual

allowed cutting amount is extremely controlled. The situation with iron and copper is almost

the same. These regulations directly keep the resources sustainable and reduce the damage to

environment.

5.3.5.3.5.3.5.3. ClimatesClimatesClimatesClimates

Gävle has a continental climate with relatively low precipitation, which translates to cold

winters and cool summers. Large scale eddies flow from the North Pole in the winter. Long

and cold winters run from January to March in Gävle, even reaching minus 30 ℃ in January.

There is heavy snow and other extreme weather, and the monthly average temperature in

winter is below 0 ℃. An icebreaker sometimes is required to hack up the ice and free the

ships in Gävle. Sometimes the weather may force the local government to close the harbor in

early March. By comparison, Gävle’s summers are relatively short, lasting from June to

August. The temperature averages above 10 ℃ each month and reaches a high of 25 ℃ in
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July. In addition, rainfall is about average for this time of year in Gävle, which has 600 mm

precipitation a year, slightly more in summer and autumn (Wiik, 2012).

Since the beginning of 2010, European countries have encountered unprecedented winter

seasons. According to the assessment report issued by the Intergovernmental Panel on

Climate Change (IPCC) in 2007, the earth is undergoing global warming. Thus the

temperature in Gävle also has increased markedly, and the number of snowy days is in a

decreasing trend.

5.4.5.4.5.4.5.4. PopulationPopulationPopulationPopulation DistributionDistributionDistributionDistribution

Population distribution is influenced by natural, economic and social environment factors and

in turn is directly related to economic growth. It has been proven that a denser population

distribution is related to higher local productivity and geographic constraints; large cities are

more likely to take advantage of the denser population to more easily increase productivity.

Sweden is the largest country in terms of population within northern Europe, hovering at a

population of around 9 million at the end of 2011. It has a low natural population growth rate,

long average lifespan, and a rapidly aging population compared to other countries in the world.

Sweden’s population is distributed more densely among the southern and central areas, such

as Stockholm, Goteborg, and Malmo. A comparison between Malmo and Jaemtland Laen

offers a strong contrast: Malmo has a population density of 151 people per square mile, while

Jaemtland Laen has only around 7 people per square mile (Darwin, 2011). As a central eastern

port city of Sweden, Gävle has a population of nearly 68,000 (Wiik, 2012). Uneven

population distributions can be the result of the population urbanization or geography

constraints particularity high altitude and latitude. One can easily deduce that the population’s

uneven distribution is due to population urbanization and geographic environment,

particularly altitude and latitude.
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5.5.5.5.5.5.5.5. AssociatedAssociatedAssociatedAssociated ofofofof LogisticsLogisticsLogisticsLogistics InfrastructureInfrastructureInfrastructureInfrastructure

5.5.1.5.5.1.5.5.1.5.5.1. TransportationTransportationTransportationTransportation SSSSystemystemystemystem

Sweden possesses an advanced transportation system. There exists over 13,000 kilometers of

railway network in Sweden the 20th in the world. Most of them are managed by Green Cargo,

a Swedish logistics company. There are 6 “stambanor” or main lines in the railway system,

and Gävle is located on many of these main lines. The entire railway system of in Sweden is

shown in Figure 10.

FigureFigureFigureFigure 11110000:::: RailwayRailwayRailwayRailway systemsystemsystemsystem inininin SwedenSwedenSwedenSweden (Wikipedia.(Wikipedia.(Wikipedia.(Wikipedia.sesesese))))

In the figure above, the blue line refers to the railways that allow trains to run at 200

kilometers per hour. Gävle is the only urban area that connects both north and south of

Sweden with high speed railways. The Swedish government has decided to invest total 22

billions SEK to the transportation infrastructure in the next 10 years, from 2010 to 2021. The

goal of this investment is to increase the efficiency of all transportation modes in Sweden, to

promote the green energy to protect the natural environment (Wiik, 2012).

The railway system in Gävle connects the railway station and Gävle port. Mr. Wiik, the

manager from Gävle harbor asserts that “From port of Gävle, we can reach all over Sweden

with train or truck in 12 hours” (Wiik, 2012). Due to the location of Gävle port in Sweden to
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the east, the reflection area of Gävle would be different than the other port city such as

Gothenburg. Mr. Wiik also provided the operation condition of Gävle port. “Small numbers

of ship is going between Swedish ports which include Gävle port every 12 hours. The

container ships make calls in 2-4 ports on the east coast and then down to Germany, Holland

and Belgium for reaching bigger ships to Asia and USA. Some shippers are taking a loop to

eastern countries, Finland, Russia, Baltic countries” (Wiik, 2012).

5.5.2.5.5.2.5.5.2.5.5.2. FacilityFacilityFacilityFacility ConditionConditionConditionCondition

The Gävle port always requires kinds of facilities. Different type of cranes such as bridge

crane, grab crane, container crane and quay crane can be found at the port. Conveyor belt and

facilities are also available. It is worth to mentioning that Gävle port maintains a wide variety

of these facilities from the older models to the latest models. This accommodates many kinds

of loading-unloading situations. For loading and unloading oil, the Gävle port have different

size pipeline with diameter ranging from 150 to 450 mm. 20,000 square meter areas is

provided as library field area and 60,000 square meters for oil storage provide.

Mr. Wiik also commented on the different kinds of storage in Gävle port from a warehousing

perspective. This consists of bulk, import products or resources such as wood pellets, china

clay, ferroalloys, and export goods such as iron ore. Other types of storage made for stuffing

and stripping containers which comes in rail or truck. Export products include sawn timber for

Japan, steel and paper across the world, and some special products such as cranes. Some

imports are containerized such as ferroalloys, china clay, and various other industrial products.

Specially made warehouses for processing steel sport overhead cranes and are IT-connected

with customers.

Gävle also have specialized depots for containerized cargo; Gävle Container Terminal (GCT)

is the biggest storage in Gävle. It maintains a single depot for Korsnäs, a large paper mill in

Gävle.
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5.5.3.5.5.3.5.5.3.5.5.3. E-CommunicationE-CommunicationE-CommunicationE-Communication AbilityAbilityAbilityAbility andandandand TechnologyTechnologyTechnologyTechnology

Gävle provides many solutions for e-communication and systems for e-commerce. The port of

Gävle has its own system called Hogia’s terminal system which is a special transportation

management system invented by Hogia AB. Container, ro-ro, and combisystem are also being

developed. Many are already operational and the rest will be in place by 2013. Gävle city is

connected to the Electronic Data Interchange system (EDI), and barcode technology is used in

the Hogia system. Geographic Information System (GIS) is used as their location system.

5.6.5.6.5.6.5.6. LogisticsLogisticsLogisticsLogistics ServiceServiceServiceService

There are around 80 different forwarders, shippers, rail and trucking-companies in Gävle.

Beyond the regular logistics services such as warehousing, transportation, loading, unloading,

flitting, packaging, dispatching, they also provide value-added services that draw support

from information systems and Internet customizable to individual requirements (Wiik, 2012).

5.6.1.5.6.1.5.6.1.5.6.1. One-stopOne-stopOne-stopOne-stop SSSServiceerviceerviceervice MMMModeodeodeode

The logistics transportation firms in Gävle promote a one-stop service strategy for their

customers. The logistics service industry in Gävle provides various extra services such as e-

commerce, finance, insurance guarantee or agency. Gävle shipping firms are no longer only

responsible for traditional goods transport, but provide commercial invoices, or electronic

messages that in conformity with paper contracts, and insurance which covers physical loss of

ship damage directly caused by natural perils or damage caused by the sea and river. Through

the Bar Code Management, Just in Time (JIT) Management, and Return Material

Authorization (RMA) Management applied in the local logistics service industry, clients can

check and track the transportation flow and fees at any time through the Internet. With

continued development of the logistics industry, competition in the industry grows more

intense; the establishment and the maintenance of good customer relations is the basis for the

local logistics industries' success. This one-stop service model transforms the way customers

regard logistics service, not just traditional but integrated instead (Wiik, 2012).
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5.6.2.5.6.2.5.6.2.5.6.2. PersonalizedPersonalizedPersonalizedPersonalized SSSServiceerviceerviceervice MMMModeodeodeode

The logistics service requirements from various customers are different based on the type

cargoes. Gävle logistics servers pay special attention to provide their clients with

differentiated service experiences under the circumstance of product homogenization, price

politicization, marketing globalization and world market integration. Gävle logistics providers

offer personalized distribution services for electronic equipments, medicine, cosmetics and

car accessories. In practice, Gävle logistics servers maintain active communication with both

supplier and downstream enterprises in efforts to build long-term and loyal cooperation

relationships.

5.6.3.5.6.3.5.6.3.5.6.3. FinancialFinancialFinancialFinancial GGGGuaranteeuaranteeuaranteeuarantee SSSServiceerviceerviceervice

The financial guarantee service is also provided by Gävle banks during the process of

logistics distribution. The governmental banks continuously increase the investments into the

credit guarantee fund for the medium scale logistics enterprises of Gävle and the special fund

can be used as guarantee for local high risk business investment. Specifically, the banks offer

financing to customer companies in the process of transporting and warehousing. The cargo

owners will retain ownership of their cargoes as long as they pay the bank back within the

specified time. Failure upon doing so, the cargo is then put up on the domestic or international

market. Many describe the situation a win-win, not only increasing customer perceived

confidence in the logistics transportation firms, but also providing adequate fund circulation

for the customers/shipping corporations.

5.7.5.7.5.7.5.7. LawsLawsLawsLaws andandandand RegulationsRegulationsRegulationsRegulations

Logistics policies are the guidelines for the logistics industry, which can create a favorable

environment for domestic logistics development through the way of government guidance,

stimulation and intervention. Swedish government puts emphasis on its national logistic

development, hence, a series of laws and regulations i.e. Rail Act, Maritime Code of Sweden,

multi-modal transport document have been enacted in Sweden. The Environmental Protection

Law is the cardinal law for environmental protection in Sweden. It is in place to reduce
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carbon emissions and make logistic relevant enterprises actively fulfill their social

responsibilities. Swedish Customs is also mandated by the Swedish Government and

Parliament. The major function of Swedish customs offices is to correctly examine the

catalogues of non-tax-free commodities, domestic-funded and foreign-funded projects and to

reduce or exempt the tax on the commodities entitled to import tax preferential treatments

(Swedish Customs, 2012).

On the basic of the specific regulations, the foreign trade companies have to pay customs duty

and Value-added Tax (VAT) when they import. VAT for most goods is 25 percent, for

foodstuffs, 12 percent (excluding alcoholic beverages and tobacco) and for books and

magazines 6 percent. When firms undertake export businesses by transporting goods from

Sweden to countries within the EU, no export declarations is required as the customs union

has abolished customs duties at EU national borders. This is a preferential policy for new-

entry firms that are starting export operations in Sweden. However, if firms in Sweden export

goods to the countries that outside the EU, Swedish Trade Council can also provide crucial

information regarding trade regulations in various countries (Swedish Customs, 2012).

Swedish transportation is responsible for almost one-third of greenhouse gas emissions all

over Sweden and thus cutting emissions has become a priority task. The Swedish government

imposes carbon tax on transportation, which is an efficient way to cut down greenhouse-gas

emissions. Logistics firms can benefit from tax concessions designed by Sweden government

for the purpose of promoting multi-modal transport or ocean transport route with lower

greenhouse gas emission but better economies of scale. The EU Eco-Management and Audit

Scheme (EMAS) is a management tool for companies and other organizations to evaluate

report and improve their environmental performance (European Commission, 2006). All

sawmills and wood procurement in Sweden has been EMAS registered. Although Gävle has

no tailored local logistic laws or regulations, all the rules mentioned above are fully applicable.

5.8.5.8.5.8.5.8. HumanHumanHumanHuman ResourcesResourcesResourcesResources andandandand EducationEducationEducationEducation

Although the infrastructures and facilities are important factors for a good distribution center,

skilled human resource is required to power them. Systems or machinery could not be

operated without professionals to manage and control. As a result, education is essential to
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provide more people with professional skills. Gävle has its own institutions for the purpose of

cultivating talents for the logistics industry. The Högskolan i Gävle (University of Gävle) is

the largest official University College in Gävle and provides professional education related to

logistics knowledge. The university has both bachelor's and master's programs focused on

logistics, e.g. MSC in management of logistics and innovation. Mr. Lars. Bengtsson, the head

of master's program of logistics department in the University of Gävle, asserts that within the

master's education of logistics, there are several courses that provide a spectrum of logistics

skills. “Some topics of the courses are principles of efficient logistics and supply chain

management, production logistics, simulation of logistics systems and more” (Bengtsson,

2012). The University of Gävle has long cooperated with other university across the world.

Every year the university would send several Master students to Mainland China for an

exchange experience; these students become more knowledge about international logistics

issues and have a chance to see logistics development and growth first-hand.

A good education source is one perspective for evaluating human resources; the perspective is

the retaining of human resources. In other words, Gävle maintains an enabling environment

which could retain and attract more logistics talents to work. For this question, Lars said that

there are several global companies and related logistics firms in the region that provide work

opportunities and incentives for logistics engineers and managers. Many companies look for

talent in the University through holding company exhibition in the University career and

recruitment events.

5.9.5.9.5.9.5.9. LogisticsLogisticsLogisticsLogistics DemandDemandDemandDemand

The Swedish academic magazine “Intelligent Logistics” had ranked of total 25 coastal cities

in Sweden by their logistics performance. Based on their analysis and statistics, Gävle was

placed at 15th. These ranking considerations have been proven to be not comprehensive by the

researchers at the University of Gävle. The degree of logistics demand used to be an essential

standard to evaluate the logistics competitiveness but is no longer the golden rule.

In 2010, the total Gross Domestic Product (GDP) for Sweden was 538 billion US Dollars;

about 823 million were contributed by Gävleborg (IMF, 2011). The GDP per capita was

218,000 SEK based on the 276,323 people are living in Gävleborg. Gävle is the political and
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economical center to the Gävleborg. However, the GDP does not directly reflect logistics

demand, it is significant to look at government spending on logistics development. Based on

the description on the Swedish Statistics’ website, the expenditure of logistics investment and

development occupies around 12% of annual GDP in the Gävleborg. Considering the

relationship with Gävleborg and Gävle, researchers conclude that the percentage would likely

be the same for both. The average cost of logistics issues all over the world is 12%, in this

regard Gävle seem to score satisfactorily on the degree of logistics demand.

The general, and macro data demonstrates the logistics demand in Gävle from the quantitative

point of view. There are more than 15 companies located in Gävle. The most well known are

Kraft food, Sandvik and Korsnäs. These enterprises rely on Gävle for import and export

through the transportation network.

5.10.5.10.5.10.5.10. FutureFutureFutureFuture ProspectsProspectsProspectsProspects

Implementing strategies of sustainable development, following environmental protection and

recycling resources have become major concerns. The main purpose of Green Logistics is to

restrain pollution that are produced during the process of logistic operation, and utilize world

resources more effectively. Green Logistics has received an enthusiastic response from the

international community. Gävle actively answers the call to promote local sustainable

development.

The logistics industry in Gävle adopts many environmentally friendly strategies including

Green Transportation, Green Warehousing, Green Packaging and Reverse Logistics. Green

Transportation is grounded in shortening routes, reduce no-load ratio to realize energy savings

and emission reduction. The Internal Combustion (IC) Engines technology can be used to

improve Clean Alternative Fuel will be used in case of fuel leaking out. In addition,

reasonable warehouse site selections and layouts are designed to save on transportation cost

and reduce the impact on the adjacent environment. Logistic firms further provide packaging

services in Gävle that use eco-friendly materials and increase material reuse rate.
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5.10.1.5.10.1.5.10.1.5.10.1. "Green"Green"Green"Green Corridors"Corridors"Corridors"Corridors"

The “Green Corridors” project was proposed by the European Union in 2007. This project

aims at enabling traffic flow more smoothly and efficiently in a more environmentally

acceptable and climate-smart manner, said Jerker Sjögren, a coordinator of Sweden’s Green

Corridors. This project has been well implemented in Sweden. The concept of co-modality is

derived from Green Corridors. This contains every mode of transport including roadways, rail,

maritime shipping and aviation should all be contained. Figure 11 reflects the overall

infrastructure plan in the Nordic area (Sjögren, 2012).

FigureFigureFigureFigure 11111111:::: thethethethe overalloveralloveralloverall infrastructureinfrastructureinfrastructureinfrastructure planplanplanplan inininin thethethethe NordicsNordicsNordicsNordics ((((EuropeanEuropeanEuropeanEuropean UnionUnionUnionUnion ReportReportReportReport,,,, 2012)2012)2012)2012)

Wiik pointed out that this project covers a little bit north of Gävle, Sundsvall area, but Gävle

is still in a good position to take advantage after the Green Corridors is completed. Gävle gain

many important fringe benefits and an increase in freight traffic. It is very important for Gävle

to seize this opportunity and improve its logistic infrastructures based on green thinking.
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5.10.2.5.10.2.5.10.2.5.10.2. ““““BothnianBothnianBothnianBothnian CorridorCorridorCorridorCorridor””””

FigureFigureFigureFigure 11112222:::: MapMapMapMap ofofofof thethethethe BothnianBothnianBothnianBothnian CorridorCorridorCorridorCorridor andandandand connecting,connecting,connecting,connecting, complementarycomplementarycomplementarycomplementary corridorscorridorscorridorscorridors

(European(European(European(European UnionUnionUnionUnion ReportReportReportReport,,,, 2012)2012)2012)2012)

‘The Bothnian Corridor stretches out on both the Swedish and the Finnish side of the

Bothnian Corridor and connects east-westbound and north-southbound transnational links in

Sweden, Finland, Norway and Russia’ (European Union, 2012). The Bothnian Corridor is

quite essential for the European integration with the existence of the Northern Axis and the

Nordic Triangle, the Bothnian Corridor is exactly the missing link that can connect these two

together. The Bothnian Corridor will become a fundamental structure in the European

transport system. Large sources of raw materials in the northern Sweden such as forest, ore,

and metal can be refined and then sold to Norway, Finland, the Baltic states and even Russia

through the Bothnian Corridor. Gävle is strategically located at the heart of the Bothnian

Corridor. Although the Bothnian Corridor will not straight run through the city, the proximity

of its geographic location will likely play an important role for import and export trading

companies in Gävle.
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Natural resources in the northern parts of Sweden contribute vastly to the domestic and

national export. Rail and sea transports are more commonly preferred than road freight due to

steep inclines limitation, tight corners and slow speed regulation in the northern Sweden.

This poses a great risk to Swedish economics, should the single track line was damaged or

destroyed in an accident. According to the assessment by the Swedish National Rail

Administration, the Bothnian Corridor will be completed in 2020. As the Figure 13 shows,

one of the major project, the double track on the East Coast Line, will pass through Sundsvall

and Gävle and will directly increase the local transportation capacity and update outdated

infrastructure.

FigureFigureFigureFigure 11113333:::: InfrastructureInfrastructureInfrastructureInfrastructure investmentinvestmentinvestmentinvestment ofofofof thethethethe BothnianBothnianBothnianBothnian CorridorCorridorCorridorCorridor Source:Source:Source:Source: TheTheTheThe BothnianBothnianBothnianBothnian CorridorCorridorCorridorCorridor

(European(European(European(European UnionUnionUnionUnion ReportReportReportReport,,,, 2012)2012)2012)2012)

5.11.5.11.5.11.5.11. MarkMarkMarkMark thethethethe ResultResultResultResult

How can a region assess its own advantages and design plans to overcome difficulties or

shortcomings in logistics? Though extensive expert discussions have been started, no

consensus has been reached. In 2002, Ulwick proposed a formulation to better calculate

market potential and gauge opportunities. Ulwick describes that “the best opportunities spring

from desired outcomes that are important to customers but are not satisfied by existing

products and services (Ulwick, 2002).” Two steps were performed to gauge satisfaction with

Gävle. The first step is plan interviews on the subject and the second is to ask experts to rate
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each of the 12 categories of our logistics capability model for importance and satisfaction

scores. The exact operations and examples are given below.

Step 1: Plan Interviews

We selected interviewees and conduct interviews step by step. Initially, we chose individuals

who can evaluate the value of Gävle’s logistics from both a consumer perspective and a

professional standpoint, including members of the Chamber of Commerce (focused on

promoting local business development), Swedish customs inspectors (monitors import and

export of goods), employees from urban planning bureau (able to provide background

information on Gävle), and logistics-related enterprises (familiar with Gävle’s actual logistics

conditions). Through extensive interviews we were able to gather various perspectives and

covered numerous gaps.

Step 2: Rate Outcomes for Importance and Satisfaction

In this stage, we conduct a quantitative survey and respondents are required to rate each of the

12 categories in our logistics capability model based on a comprehensive data sheet we

compiled. Two ratings, significance and satisfaction, were required on a level of 0 to 10

where 10 is most satisfactory or significant. The ratings are then put into a formula, and

resulting in an overall opportunity score. The “opportunity calculation” formula is by (Ulwick,

2002):

Importance + (Importance – Satisfaction) = Opportunity

A higher opportunity values indicates higher innovation/improvement possibilities and most

likely generate the highest and easiest returns on investments. Looking at category 11 in the

Gävle case study, the experts gave a very high rating to the significance of logistics

innovation abilities (9.5), while they gave a much lower score to the current satisfaction level,

only 4.1. The formula results in a high opportunity score indicating that there is plenty of

room for growth on Gävle’s logistics innovation abilities.

Traditional gap analysis takes the difference between satisfaction and importance into account,

for instance, the outcome 5 and 6 which both have the gap of 1.1. According to traditional

analysis, it illustrates equal opportunities; however, through adopting opportunity calculation

formula, the opportunity of Outcome 6 is higher than Outcome 5 due to its greater
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significance. What deserve to be mentioned that in order to maintain the integrity of this

formula, the minimum amount in parentheses cannot be negative (Ulwick, 2002).

Authorities in various professions related to logistics established the opportunities

prioritization for each segment. The advanced factors i.e. logistics demand, services, or

innovation abilities reveal great opportunities for future development, primary factors, such as

climates or population distribution presents less opportunities.

FigureFigureFigureFigure 14:14:14:14: EvaluationEvaluationEvaluationEvaluation ResultResultResultResult ofofofof GGGGäääävlevlevlevle ’’’’ssss LogisticsLogisticsLogisticsLogistics AbilityAbilityAbilityAbility

6.6.6.6. CaseCaseCaseCase Study:Study:Study:Study: GEVALIAGEVALIAGEVALIAGEVALIA

6.1.6.1.6.1.6.1. EnterpriseEnterpriseEnterpriseEnterprise IntroductionIntroductionIntroductionIntroduction

FigureFigureFigureFigure 11115555:::: GEVALIAGEVALIAGEVALIAGEVALIA LogoLogoLogoLogo andandandand ProductsProductsProductsProducts SeriesSeriesSeriesSeries (GEVALIA(GEVALIA(GEVALIA(GEVALIA websitewebsitewebsitewebsite,,,, 2012)2012)2012)2012)



---- 42424242 ----

GEVALIA was founded in 1853 by Swedish importer Victor Theodor Engwall in the port

town of Gävle, Sweden. Engwall dedicated his life to searching for the world’s finest coffee

beans. GEVALIA, crowned as the "Official Coffee Purveyor of the Royal Court of Sweden" a

long time ago, is the top-selling brand of coffee in Sweden and the largest coffee roaster in

Scandinavia (the region with the highest coffee consumption in the world) (GEVALIA, 2012).

GEVALIA remained family-owned until 1971 when it was acquired by General Foods. And

now GEVALIA is the wholly owned subsidiary of Kraft Foods, the world’s second largest

food company that makes food products for billions of consumers in approximately 170

countries. Recently, GEVALIA has become one of the top three most-recognized premium

coffee brands in the world because of its genuine premium coffee (Wiggins, 2010).

GEVALIA produces more than 40 different varieties of coffee and tea and has been known as

one of the most popular coffee brands in Europe and the United States. People attribute its

success to painstaking care at each processing step. From selecting, roasting, and grinding to

final packaging, GEVALIA has set up an integrated series of quality assurance systems. The

purchasing staff travels to many districts that are fertile in coffee, e.g. Brazil, Colombia,

Ethiopia, India, Indonesia, Costa Rica, Peru, El Salvador, Kenya, Vietnam, and Caribbean, to

select the world’s finest coffee beans. In the roasting step, the specific aroma of GEVALIA

coffee is refined. No matter how dark the roasting colors are, the GEVALIA coffee never

tastes overwhelmingly bitter. After that, GEVALIA coffee will be ground in a low

temperature and virtually oxygen-free environment to enhance the flavor. Finally, the

company uses an advanced vacuum zip technology common in the coffee packaging to

preserve the coffee’s flavor (Kraft food service, 2012).

6.2.6.2.6.2.6.2. TheTheTheThe ChoiceChoiceChoiceChoice ofofofof GEVALIAGEVALIAGEVALIAGEVALIA

Through our evaluation model, we have already acquired a comprehensive and integrated

result concerning the logistics competitiveness of Gävle city and proved that Gävle could be a

advantageous location establish a distribution center from a theoretical viewpoint. However,

any kind of theoretical result has to be supported by the empirical evidence. Thus, the case

study on GEVALIA can corroborate that our proposed logistics model has obtained valid

results.
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Our contact for GEVALIA in Gävle, site manager Mathias Gaerdh, introduced the framework

for his company’s logistics planning and about the general reasons for locating GEVALIA in

Gävle. In the category of natural factors, Mr. Gaerdh covered four main reasons for

establishing their production unit in Gävle. The primary reason for GEVALIA’s location is

rooted in its history. GEVALIA was founded in Gävle city in 1853 and has a long history of

making coffee. There is no overwhelming financial reason to remove GEVELIA from its

place of origin. The second reason is about their customers. Based on Mr. Gaerdh’ analysis,

most of their products were sold in Sweden, and their primary Swedish customers are located

in the big cities in the southern part of Sweden, such as Stockholm and Gothenburg. As a

result, the production unit for GEVALIA should be located close to the southern part of

Sweden. On the other hand, GEVALIA has business all over the world, so the location of the

production unit should place in a coastal city. Gävle has one of the biggest ports in Sweden on

the Baltic coastline. Thus, being located in Gävle is logical for GEVALIA. The last reason

concerning natural factors is Gävle’s climate. GEVALIA has operated in Gävle for 159 years,

and only once did the weather affect their business. Mr. Gaerdh explained that in 1987, heavy

snow blocked the road for 3 days, and their business was delayed. With the exception of that

incident, the weather has never brought any trouble to GEVALIA.

When asked about social factors, Mr. Gaerdh informed us that 130 employees currently work

in GEVALIA’s production unit in Gävle. Approximately 95% of them are local residents

from Gävle. However, Mr. Gaerdh claims that the logistics infrastructure was the primary

reason for GEVALIA to set their production unit in Gävle. Based on the numbers Mathias

introduced, GEVALIA produces about 8900 tons of coffee every week. They first purchase

the raw materials from nine different countries, and their clients include all the Nordic

countries, the United States, and some European countries like Greece and Italy. The

containers are transported to the Netherlands first and then shipped to Gävle’s port. The

production unit is responsible for receiving the materials, processing them into the finished

goods of various coffees and teas, and then packaging and transporting them to their client.

GEVALIA prefers to transport their products to the Nordic countries by truck because they

have access to all the Nordic countries within 24 hours through the developed highway

transportation system. On the other hand, it takes 6 weeks to transport their containers from

Gävle port to their clients in the USA.
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Mr. Gaerdh strongly emphasized that efficiency of transport costs is very important to them

and gave two examples. First, he compared two transportation routes: one from Santos, Brazil

to Gävle, and one from Santos to Florida, USA, where they have another large production unit.

The Gävle route takes the same amount of time but is lower cost. Second, we asked why

GEVALIA ships sail directly to Gävle port instead of unloading their materials in Gothenburg,

the primary port in Sweden and transporting by truck to Gävle. Mr. Gaerdh said they

experimented with that before and they discovered that it takes much more time and money

than directly shipping to Gävle.

Mr. Wiik from Gävle Hamn mentioned that there are eighty different logistics service

providers in Gävle. GEVALIA collaborates with them in order to reduce their logistics cost.

Mr. Gaerdh named FLB Logistics as one of the logistics service providers with which they

cooperate. FLB Logistics, situated in Gävle, develops innovative solutions that enable them to

reduce costs in their customers’ supply chain. The figure below is the top view of one of

FLB’s warehouses. GEVALIA have been outsourcing their external warehousing to FLB

Logistics for years. Based on Mr. Gaerdh’s presentation, FLB Logistics is tasked with

assisting GEVALIA in receiving materials, optimizing storage, and ordering packaging

services.

FigureFigureFigureFigure 11116666:::: ExternalExternalExternalExternal WarehouseWarehouseWarehouseWarehouse ofofofof FLBFLBFLBFLB LogisticsLogisticsLogisticsLogistics (GEVALIA(GEVALIA(GEVALIA(GEVALIA websitewebsitewebsitewebsite,,,, 2012)2012)2012)2012)

According to Mr. Mr. Gaerdh statement, the production of coffee will cause some impact on

the environment, and thus GEVALIA focuses on constantly improving the production process.

GEVALIA collaborates with the Rainforest Alliance to ensure the quality of that promise and

to take social responsibility for the environment. Additionally, GEVALIA has set the

ambitious goal of having 100% of GEVALIA coffee refined from sustainably grown beans by

2015. He mentioned that Kraft Foods has always made a commitment to environmental
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protection in six dimensions: crop cultivation, packaging, energy consumption, water,

emission of carbon dioxide, and distribution respectively.

7.7.7.7. DiscussionDiscussionDiscussionDiscussion

As further validation, we will compare our proposed 12 category logistics capability model

with two of the previously discussed evaluation methods. SWOT and AHP solutions will be

presented and a discussion in comparison with the proposed model given.

SWOTSWOTSWOTSWOTComparison:Comparison:Comparison:Comparison:

First is the SWOT solution. As we know the SWOT solution divides the research target into

four modular areas: strength, weakness, opportunity and threat. The breakdown according to

the SWOT attributes is as follows:

Strength:

The geographic advantages of Gävle should be first taken into consideration. Gävle has a

unique superiority to other coastal cities near the Baltic Sea. Gävle is close to the densely

populated Stockholm, and has convenient connections to the industrial areas in the northern

part of Sweden. Developed logistics infrastructure is another advantage, because Gävle is one

of the transport hubs in the middle of Sweden and its transportation network including

railways, high-speed roads and port radiates in all directions. Many kinds of logistics relevant

systems, such as Hogia’s terminal system, Just In Time (JIT), storage system, and GIS, are

significant for the management of logistics. The third strength can attributed to the abundance

of natural resources. Gävle has abundant wood, iron and copper.

Weakness:

Recruiting and retaining human resource policies and actions could be improved to encourage

the local population working overseas to return. Gävle faces considerable obstacles to attract

versatile logistics talents from overseas.
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Opportunities:

There is potential for logistics development in Gävle. First, Gävle is located in central

Northern Europe with the government actively supporting further development. 90% of the

iron ore demand in the EU comes from Northern Europe. The construction of the Bothnian

Corridor transport network, which passes through Gävle, can greatly integrate the Nordic

region with the Baltic Sea Region and including the neighboring countries of EU. Second,

Gävle has key coastal trade routes with various European ports, including Hamburg in

Germany, Antwerp in Belgium, Rotterdam in the Netherlands, Le Havre port in France. Gävle

not only has great transportation potential on ocean shipping but also on railway container

transshipment.

Threats:

Gävle's logistics is commonly dependent on international market demand. The main trades

partners of Sweden, other EU countries, USA, Japan have been greatly affected due to global

financial crisis. Demand for Swedish products has thus declined. Moreover, Swedish banks

have more strict regulations on mortgage loans, which threaten the logistics industry as well.

Meanwhile, the risks also come from increasing operation costs including fuel, labors, lands

and even bargaining capabilities from sophisticated customers. Intense competition from other

large European ports such as Rotterdam, Hamburg, Antwerp, Zeebrugge and Bremen, and

domestic ports Goteborg and Malmo pose has obstacles for growth.

Through SWOT analysis, one can assess the strength and weakness of the competitors relative

to Gävle, and realize the opportunities and threats that the environment may impact on the

future development of logistics. Comparing with the model build in this paper, SWOT

analysis features lower specificity and quantitative relevance, which means the final results of

SWOT analysis less objective and harder to compare.

Through the comparing with the more general evaluation method SWOT, our proposed 12

category evaluation model, is shown to be more quantitative and detailed for regional logistics

capability. Our results allow a full assessment on the areas of strength and weakness and can
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be normalized across different evaluation targets. Areas with high potential for improvement

are highlighted by a higher opportunity score.

AHPAHPAHPAHP Comparison:Comparison:Comparison:Comparison:

It seems appropriate to compare our proposed model with the AHP decision model. The

following is a general overview of the evaluation process using AHP. Due to research

limitations, we can only simulate the evaluation as we do not have the data for other

regions/targets to make the AHP comparison. The calculation process is difficult and not

significant without proper data. However, it is still useful to generalize the possible process

and results to compare with our proposed model.

The AHP weight determination process is based on a pair wise comparison between the

elements on the same level. The comparison is scored by assignment of odd number 1, 3, 5, 7

and 9 to each of the elements in the pair. The meaning behind the 1, 3, 5, 7, 9 is the

comparison between the two elements as “equally important”, “moderately important”,

“strongly important”, “very strongly important” and “extremely important,” respectively

(Wikipedia). All the compromise situations are resolved using even numbers 2, 4, 6 and 8 to

express intermediate values.

FigureFigureFigureFigure 11117777:::: thethethethe FundamentalFundamentalFundamentalFundamental ScaleScaleScaleScale forforforfor PairPairPairPair wisewisewisewise ComparisonsComparisonsComparisonsComparisons



---- 48484848 ----

Assume that there are two elements i and element j, in order to compare their importance, the

relative weight number C would be calculated to describe it. Assume then there are a set of n

of elements on a level of the AHP model to be compared, then A=(C) n*n or matrix A is a n

by n matrix of weights C. This is called the comparative matrix (Saaty, 1990).

Using a simple 2 element AHP level as an example with the elements named Criterion A and

Criterion B, we can derive a simple 2 by 2 weight matrix. We will present two scenarios, one

where there two elements have equal importance and the second where Criterion B is of

strong importance (score of 5) in comparison with Criterion A. The figures below show the

calculated weights with respect to the assumptions above. The weights are the calculated right

eigenvalue of the 2 by 2 matrix. As expected, if Criterion B is considered more important than

Criterion A, then the calculated weight reflects this disparity of significance.

Criterion A Criterion B Calculated Weight

Criterion A 1 1 0.5

Criterion B 1 1 0.5

FigureFigureFigureFigure 11118888:::: WeightWeightWeightWeight CalculationsCalculationsCalculationsCalculations forforforfor EqualEqualEqualEqual ImportanceImportanceImportanceImportance betweenbetweenbetweenbetween ElementsElementsElementsElements

Criterion A Criterion B Calculated Weight

Criterion A 1 1/5 0.167

Criterion B 5 1 0.833

FigureFigureFigureFigure 11119999:::: WeightWeightWeightWeight CalculationsCalculationsCalculationsCalculations CriterionCriterionCriterionCriterion BBBB isisisis StronglyStronglyStronglyStrongly ImportantImportantImportantImportant ComparedComparedComparedCompared totototo CriterionCriterionCriterionCriterion AAAA
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The 4 by 4 version of this matrix is what generally is accepted as workable by hand in a

reasonable amount of time. This matrix becomes increasingly difficult and tedious to solve

without the without professional software support such as MatLab by Mathworks. In our

Gävle example, with 12 distinct categories would conceivably result in a 12 by 12 matrix or a

split of a 5 by 5 and a 7 by 7 using sub-criterion on an extra AHP level. The computational

requirements for these matrices are beyond the scope of our research. .

Looking closely at our proposed model however, the 12 logistics categories we selected for

evaluation are very similar to the AHP criterion and sub-criterion. We have substituted the

criterion weight calculations with expert scoring of the weight/importance arriving a resulting

structure that is comparable. With the motivation of providing an assessment/benchmarking

model to facilitate the maintenance and development of a target region and producing an

intuitively understandable result without loss of specificity, the proposed model is more fitted

to the task.

In summary the AHP evaluation is primarily used to provide a comparative analysis between

two or more elements and even though the solutions are more quantitative there is a degree of

heuristics involved with the determination of the weight importance and criterion advantage

in pair wise comparisons. There is also a loss of a more intuitive process of evaluation and

presentation and is not suited for single target evaluation. It is arguable that the proposed

twelve category evaluation approach is more easily acceptable for mainstream use.
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8.8.8.8. ConclusionConclusionConclusionConclusion

The purpose of this thesis is to provide an objective recommendation for an intuitively

understandable evaluation model for the regional logistics capability. Through the research

process, we recommended a 12 category logistics capability model and an implementation

method involving logistics data collection and expert scoring. Through the case study on

Gävle, an example implementation is provided and partial validation of the results through a

second case study on a major enterprise located in Gävle. Through an in depth comparison to

two other evaluation methods SWOT and AHP, it was demonstrated that our recommended

model is ideal for the purpose of providing a clear intuitive evaluation method for logistics

capability.



---- 51515151 ----

9.9.9.9. FurtherFurtherFurtherFurther ResearchResearchResearchResearch

Although we have evaluated several logistics models for the purpose of building our new

model, it can be improved upon in the future. The most basic continuation would be to apply

our model to multiple targets and evaluate the results and obtain feedback on accuracy.

Besides, dynamic data analysis method could be used in the further research for the purpose

of acquiring more comprehensive and detailed information, and thus the whole development

of logistics of Sweden could be connected together. Research in further optimizing the

evaluation data set would provide for a more robust comparison of logistics advantage adding

to the benchmarking evaluation usage case. We should focus on using multi-evaluation-

solutions by combining results from different evaluation models. For example, computational

simulations of logistical operations could produce additional analysis that could be displayed

in a visual dashboard.
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AppendixAppendixAppendixAppendix

The questionnaire of this thesis

PopulationPopulationPopulationPopulation Environment:Environment:Environment:Environment:

� What is the population size of Gävle in last five years?

� How is the trend of population in Gävle flows?

� How much is the population density in Gävle?

Climate:Climate:Climate:Climate:

� What's the highest, lowest and average temperature in Gävle in four seasons?

� What is the amount of snow and rain fall normally in Gävle?

� Is there any foggy days in Gävle in winter, if it does, how much time it may last and

how about the visibility?

� Does the weather mentioned above have negative impact on regular trade

transportation in Gävle (Railway, Road, Ship, Air)?

LawsLawsLawsLaws andandandand Regulations:Regulations:Regulations:Regulations:

� Have the government of Sweden and Gävle issued some logistic relevant and

preferential policies? (i.e. industrial policy, energy sources policy, environmental-

protection policy, fiscal and taxation policies, monetary policy and the like)

� Have the government of Sweden and Gävle enacted some laws that restricting logistic

connected activities?

HumanHumanHumanHuman resourceresourceresourceresource andandandand Education:Education:Education:Education:

� Are there any logistics technology training institutions or university in Gävle for the

purpose of cultivating talents for logistics industry?

� How about the enabling environment that can retain and attract more logistics talents

to work in Gävle?

LogisticsLogisticsLogisticsLogistics InfrastructureInfrastructureInfrastructureInfrastructure

� Please provide the introduction about the transportation network in Gävle which

app:ds:talents
app:ds:logistics
app:ds:industry
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including railway, road, shipping, air cargo and pipe. Etc. If possible, please provide a

range that products could be reached from Gävle in 12 hours.

� Is there any warehouse and container storage in Gävle, how are the volume of these

warehouse and any special facilities inside.

���� What is the situation of all the facilities in the Gävle port? What are these, how many

of them, the using situation and so on.

� Is there any e-communication system be used in the companies (The Electronic Data

Interchange system, bar code and RFID technology, the GPS, GIS and so on)

LogisticsLogisticsLogisticsLogistics DemandDemandDemandDemand

� We need the data about GDP, GNP, Export amount and Import amount (Quantity and

financial amount) of Gävle in the recent 5 years.

� What is the industrial structure of Gävle? (labor concentrated industry, capital

intensive industry or technology-intensive industry / focus on manufacturing or

services?)

DegreeDegreeDegreeDegree ofofofof LogisticsLogisticsLogisticsLogistics ServiceServiceServiceService

� How many logistics server are now having business in Gävle.

� What kind of services these servers could provide?

� What kind of relationship between these logistics server and other companies in Gävle?

FutureFutureFutureFuture Prospects:Prospects:Prospects:Prospects:

� The development of logistics activities means more damage to natural environment

and waste of resources. These conditions will finally affect the cost of any business

activities. Are there any kinds of project or activities to avoid this situation happen or
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reduce the damage into minimum level?

� We have been heard that there is a project in Sweden called “Green Corridor” in

English. We want some introduction about this project if it really exists.
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