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MANAGEMENT SUMMARY 
 

In recent years, Dow frequently encountered late loading and cancellation of order shipments 

with one of its carrier Den Hartogh liquid logistics. The consequences of these issues have 

noticed in terms of increase in the reworks for the shipments, necessary last minute carrier 

changes with possibly higher freight rates and customer complaints. Although both parties aim to 

focus on level of cooperation in terms of information and resource flow in the process since they 

see this as the right move towards a better customer oriented performance, so far the process and 

possible solution alternatives have not been investigated deeply. Under full awareness of this, 

both parties desired to understand the process; and investigate the ways to better integrate their 

intra/intercompany tactical and operational activities in order to create a better customer service 

– On-time delivery. 

After creation of a detailed understanding of the distribution process and measurements, it is 

seen that the problem was indeed significantly serious with an on-time delivery performance of 

83%. Major reasons that led to these issues were found as high level of capacity shortages, 

intra/intercompany communication inefficiencies and external issues. Among these, the former 

two are focused within the scope of this project.  

 

As a result of the analysis of these two issues, it was found that lack of efficient and accurate 

forecasting sharing mechanisms, lack of intra-company deficiency detection mechanisms, the 

inefficient way that these are intra-company problems communicated in the operational level and 

also lack of a higher level tactical cooperation were major gaps. 

 

In line with these, five improvements for solving the capacity issues in tactical and operational 

level and enabling a better intra/inter-company communication provided with regards to above 

mentioned crucial gaps. The improvements are as follows:  

1. Tailor made logistics 

2. Efficient and accurate forecasting mechanism  

3. Order reject frequency check 

4. Operational Information Exchange 

5. Increasing communication lines for tactical level issues 

 

Among these, first one creates a prioritization in the tactical level based on specific dimensions, 

decouples the process in terms of the ways operations are done and forces collaboration to focus 

on the valuable part of the chain. Second one builds a better communication system in terms of 

truck need versus supply in tactical level, signals the possible shortages; and eventually aims to 

give an idea about the impact of the shortage level on mostly the non-prioritized part of the 

chain. Since the attention level and operational efficiency level for prioritized ones are increased 

in the first improvement plan and capacity will be moved to the related side, this will show the 

real impact on the non-prioritized part. Besides, it signals the internal issues via detecting 

problematic loading sites that should be focused and the customers that are highly consistent. 

Based on these detections, it gives the possibility to create dummy orders for the earlier 

prioritized customers that are found to be consistent and lets a partial flexibility in container 

capacity allocation for these. Additionally, in order to let the carrier to stay away from the 

optimistic behaviors and let the second method work properly, the third solution is connected to 
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it; and it simply signals the carrier’s possible shortage and warns the shippers about the necessity 

of proactive actions. 

 

Above all, this aforesaid solution detects two cores -the internal/external communication issues 

and capacity shortages- problems partially; and in the end, the success of all solutions still 

depends on the effectiveness and responsiveness in the tactical and operational level. With this 

regard, a fourth solution that aims to create a better and effective communication line in 

operational level is provided. It simply creates a unique and dynamic operational information 

exchange procedure by classifying the communication options, shortening communication line 

and letting the information flow as automatically as possible for the prioritized orders. It also lets 

the decision makers react to unexpected situations easily, solve the problems quicker and 

decrease the possibilities of intermodal misses, etc. along with an earlier notice of customer 

about the status of the shipment. Lastly, on top of this, fifth solution that creates a better and 

shorter communication line in tactical level for serious issues such as strikes, plant closures, 

short weekdays, etc. and lets the decision makers move their assets accordingly is created. With 

this solution, when connected with the second improvement, it is possible to see the effects of 

short days in terms of loading requirements and ease the decision process. 

 

To be concise; by creation of two tools that make good forecasting and by adding capacity 

control mechanisms on top of it, even now a portion of these solutions are made implementable. 

With the help of this tool, it is now possible to detect the possible order numbers for the next 

seven days, understand the distribution of loading over the following loading dates, related 

loading sites, and with the feedback retrieved from the carrier ability, it is also possible to see the 

probable capacity shortage and take regarding proactive actions with customer focus. What is 

more, it also shows the effect of short weekdays, the problematic loading sites and customers. 

Hence, it also gives the carrier an idea for a good asset distribution and the possibility to create 

dummy orders and make the container allocation more flexible for Dow. The rest of the solutions 

are planned to be implemented. Yet, they are much higher level suggestions; and needs further 

discussion and agreements between Dow and the carrier. So to say, in case these solutions are 

used properly, it is possible to gather fruitful results from the business relationship with Den 

Hartogh along with high level service quality for valuable portion of the chain.  
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CHAPTER 1 - INTRODUCTION 
This chapter is an introduction to the graduation project described in this report. It introduces the 

stakeholder companies, Dow Benelux BV and Den Hartogh, the details of project subject, agreed 

upon orientation of the research methodology and outline of the thesis. 

1.1 Dow Benelux BV 

Dow is an international provider of plastics, chemicals and agricultural products with the 

presence in approximately 130 countries with more than 52,000 employees. In 2009, Dow had 

$46.6 billion in sales revenue with a decline around 25 percent due to difficult economic turmoil 

persisted throughout year. In addition to this, this dynamic of the market resulted in declines of 

17 percent in price and 13 percent in volume. Both in US and Europe, company experienced 

double-digit sales declines whereas they had potentially high sales growth in major emerging 

markets such as Brazil and India. Nevertheless, despite all of these instabilities Dow could 

manage to make profit in all quarters and closed the year with net earnings of $566 million. 

Being fully aware of these results, their indications as well as with the effects of extremely 

competitive market structure, highly volatile energy price schemes and instable economical 

factors, Dow sets its vision as: “To be the most profitable and respected science-driven chemical 

company in the world” and its mission as: “To passionately innovate what is essential to human 

progress by providing sustainable solutions to our customers.” In line with this, it continues to make 

future oriented acquisitions such as Rohm & Haas, continuously shape its product portfolio and 

take cost reduction actions in order to create a more predictable cost structure and take a good 

position in this highly competitive market. (Dow Annual Report, 2009) 

1.2 Products and markets of Dow 

For Europe, products are produced in manufacturing sites that are spread across various countries 

and major sites are acknowledged as; Terneuzen (The Netherlands), Rheinmunster, Stade, 

Schkopau, Leuna and Boehlen (Germany), Taragona (Spain), and Drusenheim (France). On top 

of these, major managerial hotspot in the Europe can be given as the European headquarters 

located in Horgen (Switzerland). 

Dow manufactures a portfolio of approximately 5000 product families and services including 

chemicals, plastics, energy, agricultural products, consumer goods and environmental services to 

more than 130 countries. The business is subdivided into 43 business units around eight major 

operating segments as: 

 Electronic and Specialty Materials 

 Coatings and Infrastructure 

 Health and Agricultural Sciences 

 Performance systems 

 Performance Products 

 Basic Plastics 

 Basic Chemicals 

 Hydrocarbons & Energy 

  

Among these basic plastics and performance products are the biggest portions within the current 

sales amount and Dow has the leading position in the market in most of the business units within 

these operating segments. (See Figure 1.1) Notwithstanding the bulk liquids business that is the 

Figure 1.1 Operating Segments and sales values 
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main product scope of this project is mostly addressing to British and German markets. Yet, 

there is also a continuing inclination to extend the business in emerging markets. (Dow Annual 

Report, 2009) 

1.3 Den Hartogh Liquid Logistics 

Den Hartogh Liquid Logistics is a logistics service provider (LSP) specialized in transporting 

and storing liquid chemicals for petrochemical industry in Europe. The firm provides supply 

chain and logistics management solutions, on site logistics services along with tank cleaning, 

repair, vacuum, and pressure services for tank containers. Its base is in Rotterdam, the 

Netherlands and operates from 17 sites with around 2000 tank containers and 450 tanker trucks. 

In recent decades, the company has been expanding to an increasing number of European 

countries and currently the main operations are done to Belgium, Finland, France, Germany, 

Hungary, Norway, Poland, Spain, Sweden, Switzerland, Turkey, United Kingdom and to some 

further distances such as Russia with the full usage of charters. 

 

Den Hartogh tries to achieve substantial additional value within the logistics process by 

optimization of resources, reduction of costs, optimum collaboration of the logistics chain and 

increase in safety. It aims to reach these aims via continuously leading on the competition by 

deployment of its innovative information, communication and transport technology; and aims 

tailor made creative solutions for their clients. In this respect, the company sets its vision as: 

“Den Hartogh will only increase its value when its business design is tailor made to satisfy the 

requirements of its customers.” (www.denhartogh.com) 
 

1.4 Dow Benelux B.V. Terneuzen and Den Hartogh Logistics 

Intuitively, the business relation between Dow and its carrier -Den Hartogh- is solely based on 

the transportation of bulk liquids to various destinations in Europe such as England, Norway, 

Germany, Denmark, Russia, etc. It is mainly focused on full truckload direct shipment from 

production site to customer sites by making use of either intermodal or single mode 

transportations. A brief graphical representation of the relation is as shown below in Figure 1.2; 
 

 
 

At contractual level, Den Hartogh is kept to be the sole responsible carrier for the agreed lanes 

throughout Europe and the way that operations are carried for these lanes varies depending on 

the consignee cities and contractual agreements. For some destinations, the operations are 

conducted via different Drop & Swap procedures in which high level of cooperation effort is 

put; whereas for some, classical transportation method is utilized in which the carrier loads 

the product from loading site and actualizes the transportation. So, in a sense their tactical and 

operational activities tried to be integrated as possible. 

Figure 1.2 Simple relationship representations 
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1.5 Problem Statement 

Due to frequently encountered late loading and cancellation of order shipments, both companies 

is aimed to focus on level of cooperation in terms of information and resource flow since they 

perceive this as a possible major root cause of the problem. According to their perspective, this 

problem mainly cause rework for the specific order shipments and Dow may need to assign the 

order to another carrier at the last minute. As a result, this causes increases in the transportation 

costs; and affects the end customer service and satisfaction level directly. Based on this 

condition, the main research problem statement can be given as: 

1. Although both parties are aware of the existence of possible inefficiencies within the 

collaboration, there is no specific understanding of requirements and capabilities of 

both Dow and Den Hartogh to better integrate their tactical and operational 

processes. 
 

Given this, the following general question arises: How can we better integrate inter 

and intra company tactical and operational activities in order to create a better 

customer service? 

Although this project is mostly focused on the above mentioned case specific collaboration 

between Dow and Den Hartogh, due to similar transportation structures of shipper firms, some 

common usage of external storage terminals (e.g. VOPAK, etc.), similar set of major carriers, 

and common usage of loading sites by the carriers, it is highly possible that up to a certain level 

there may be common problems encountered in bulk liquids transportation. Hence, the following 

additional general research questions can be added; 

 

2. Are there any similar general collaboration deficiencies that other carriers and 

shipper companies in bulk liquid transportation encounter? 

 

If there are, what are the solutions that can be extended to a significant portion of the 

industry which may be suffering from same carriers and shippers related limitations? 

 

1.6 Scope and project structure 

The contracts are given to the carriers based on agreed lanes and they are acknowledged as area-

area codes (2 digit postal codes) in the tactical planning of Dow. In this project, all the shipments 

on lanes that are under contract with Den Hartogh are put within the scope of the project and 

these lanes cover almost all countries of Europe. 

 

Given the problem definition and scope, the 

project classified as Business Problem Solving 

Project (BPS). A BPS project, as Van Aken et al. 

(2005) indicates, has as purpose of designing a 

sound solution along with the realization of 

performance improvement through planned 

changes. (See Appendix 1 for further details) 

One of these problem solving cycles is also 

provided by Kumar et al. (2006) and in this 

project, this problem solving cycle inspired from Kumar (2006) utilized during the project as 

shown in Figure 1.3. Detailed explanations about the steps can be found in Appendix 2. 

Figure 1.3 Problem solving cycle 

 

Define

Measure

Analyze

ImproveControl

Implement

Evaluate
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The report starts with Chapter 2 with the explanation and analysis of the process flows, its final 

results and detailed analyzes of the gaps found. Based on the analysis made in this chapter, 

Chapter 3 is structured around the validation of the problem, measurement and analysis.  Chapter 

4 continues with the explanation of the improvement possibilities that focus on the gaps leading 

to the problems. Next, in Chapter 5, these improvements, their roles and the redesign of the 

process is pictured and explained in a detailed manner. Lastly, in chapter 6 the main conclusions 

and recommendations of the report are summarized.  
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CHAPTER 2 – DESCRIBING THE CURRENT DISTRIBUTION PROCESS 
In this chapter, the report goes through the Define-Measure and Analyze phases of the problem 

solving cycle. Briefly, general understanding about the AS-IS process flow, verification of the 

problem, major causes that lead to the problem and their analysis elicited. 

2.1 Modeling Language 

However, before starting to define the current AS-IS situation, it is necessary to choose a valid 

modeling language. For this purpose there are indeed various alternatives like XML, BPML, 

UML, IDEF, and Petri Nets. Yet, classical flow chart language used in this research for the 

following reasons; 

1. Flow charts are clear descriptive languages that aim to give the user to gain a clear 

knowledge on what is modeled. (Saven, 2004) Since one of the main objectives of 

this thesis is to apprehend the current distribution process, this is an important aspect.  

2. Flow charts are the one that has most explanatory language and thus more 

understandable by reader. However, for the other methods, the readers may need 

additional training on the concept and this would require unnecessary amount of time 

losses both for the readers and also for the researchers who need to explain the model 

to the relevant project stakeholders. 

3. In case of seeing it necessary to implement the flow chart in software environment for 

simulation or other purposes, it is easier to implement since it does not require any 

special syntax. 

4. Finally, both Dow and Den Hartogh are already using flow charts in their 

applications. 

2.2 Methodology 

Now, that the type of modeling is chosen, it is necessary to determine the way that AS-IS process 

map is obtained. Due to the nature of the project, the methodology needs to intuitively let us 

embrace the advantages of expert opinions, system observation. Besides, it also needs to be 

structured in order to reach a detailed understanding step by step for seeing what is really 

happening instead of what it should be. At this point, the combination of approaches that Kumar 

(2006) and Sharp and McDermott (2001) provide mostly help us reaching this goal.  

 

Among these approaches Kumar (2006) briefly suggests following steps for “As-Is” creation; 

1. SIPOC (Supplier-Input-Process-Output-Customers) diagram creation and 

determination of the goal 

2. Translation of customer needs and requirements into specific measurable 

requirements after collecting customer feedbacks, complaints and interviews 

3. Creation of high-Level AS-IS process mapping via extensive interviews and 

observations 

4. Creation of detailed AS-IS process mapping 

Whereas Sharp and McDermott (2001) provides the following two main steps for “As-Is” 

modeling; 

1. Frame the process 

• Identify a set of related processes, including the target process to be improved 

• Establish the scope of the target process 

2. Understand as-is process 
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• Map the current process workflow 

• Develop swim lane diagrams 

• Use progressive levels of detail, stopping when process behavior is understood 

By combining these two methods, our approach is decided to be consisting of two steps similar 

to Sharp and McDermott (2001) since it is a more structured way. Yet, although the ways of 

framing the process and understanding the “As-Is” have almost the same intentions with Kumar 

(2006), it is not as clear as Kumar (2006) and do not address the detailed methods such as expert 

opinions, observations and interviews. For that reason, the first and second steps of Kumar 

(2006) are integrated to the first step of Sharp and McDermott (2001) and the rest two is 

integrated to their second step. As a result an approach that is both structured and also clearer on 

how to use interviews, customer complaints and observations obtained. 

 

2.3 High Level Process Flow 

As aforesaid, in this part, our aim is to create a full understanding of the overall process flow via 

first creating a frame where the process fits and later putting the general process flow inside this 

frame in order to make the overall picture clearer. 

By this means, the first step is framing the process and for this, creation of SIPOC tool is 

necessary based on the chosen approach.  This tool aims to identify all the related processes 

which are interacting with the distribution process and lets the researcher to identify what the 

customer’s expected outcomes (Critical To Quality) are, who the customers are, what 

information and resource related inputs are necessary for the process and who supplies the inputs 

to the process. Most importantly, it helps the researcher to channel his effort to the right 

direction. In the end, all of these are obtained via extensive interviews by asking open questions, 

letting the interviewee as much freedom as possible as suggested by Yin (1994) and also 

examining the customer complaint files called as quality measures (QMs) -which keeps record of 

the encountered problems. As a result the following general frame is obtained as shown in Figure 

2.1; 

 

                                                                                                                                              

-Dow Mfg              - Cust. Demand info                                       -Distribution service     - Dow Internal Cust. 

-Dow DCs                     - Bulk liquid materials                                 - Dow External Cust. 

-Other Suppliers   - Product avail. info          

                   - Delivery dates 

    - On-site distribution info  

             

      

                                                              - Product meets specification  

        - Communication Problems    

           - Product and information fed on time                                                                    

                                             - Loading Problems                                           - Deliver on-time    

             

                      Sub- CTQs    CTQs   

 

 

 

 

 

Briefly, this diagram shows that the examined process is the tactical and operational distribution 

activities dealt by solely Dow, solely Den Hartogh and intercompany activities. It is fed with 

informational and resource related inputs and most important ones of these inputs are; the 

Figure 2.1 SIPOC Diagram 

 

Supplier Dow-Den Hartogh Process Inputs Customers Output 

HIGH-LEVEL PROCESS MAP 
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customer demand info that is sometimes fed through the carrier, product availability information, 

site logistics capacity availability info, delivery date information and intuitively, the physical 

material –which are bulk liquids. Mainly, for bulk liquid business, most of the physical material 

is fed through the system via Dow manufacturing plants and storage areas; and in some cases 

external suppliers are used. Nevertheless, all information related inputs are supplied from Dow 

business units to their logistics supply coordinators (known as LSCs) and then to Den Hartogh.  

As an output of the process, the physical distribution of the product is achieved to the customers, 

which are mostly composed of Dow internal plants. However, there are also external customers 

(relatively small share), which are mostly petrochemical firms’ plants served via this process. 

Ultimately, upon interviews with experts and examining the customer complaints gathered via 

QM (Quality measures) documents, it was seen that in 2009 there are 66 official QMs and 43 of 

these are late delivery related customer complaints. The rest is spread almost equally over driver 

behavior issues, equipment problems, product related off-specs, document issues, loading 

problem, etc...  

Hence, the most important customer expectation is “On-time delivery”, which means reaching 

the customer destination at the specified date and if exists at the specified time of the required 

product to the customer plant or storage point; and it is set to be the main CTQ (Critical to 

Quality). The rest is as seen above put to the lower level CTQs that may be affecting the final 

selected CTQ. 

Now that the overall frame is ready and their relation with the focused process are clear, the 

second step to do is understand the “As-Is” process, the current way that things are done in 

reality, and integrating it into the SIPOC diagram. This will be done firstly by creating the high 

level process flow and later a detailed mapping will be done up to the point where main process 

behavior is understood for the ultimate purpose of creating a better and common understanding 

of the process and its potential bottlenecks. The high level process flow is depicted in Figure 2.2. 

 

To start with, the process is separated in terms of flow of operational and tactical forecasts; and 

flow of day-to-day basis shipments. Hence, the explanation of the high-level map also 

differentiated. In this respect, the sequence of the explanation starts with first in terms of the flow 

of operational and tactical forecasts related activities, and then continues with the flow of 

operational activities. 

 

In the part related with forecasting, Dow tactical forecasts are sometimes shared with Den 

Hartogh and additionally their operational forecasts that only include the actual orders and open 

orders are shared three times a week. Among these, tactical forecasts are not used in Den 

Hartogh side. However, weekly open order forecasts are used by account managers only for the 

purpose of checking whether there is any kind of extreme situation such as; low number of 

incoming orders or high level of demand for a certain order and equipment. If there exist such a 

thing, then Den Hartogh account manager tries to discuss the issue with Dow LSC (Logistics 

supply coordinator) and comprehend the true nature of the situation. Other than these, there is no 

use of these information provided by Dow. 

 

After these steps, the rest of the flow can be connected with the flow of day-to-day basis 

operation flows. The process related with them starts when the customer order arrives via 

different means of communication tools such as EDI, phone, fax, etc. to the CSR (Customer 
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support representative) of Dow. Upon this, the order is either entered into the system 

automatically via EDI or manually by CSR. After this step, the process follows two different 

paths based on the order type (rush/normal) until the creation of carrier notification due to the 

nature of the order. 

 

First of these paths is dedicated for non-rush orders. These orders are immediately stored in the 

system and included to the operational planning tool (TCS) for the purpose of using in the 

operational forecast calculations of the upcoming weeks. These are also used for the tactical 

forecasts in the long run. In the meantime, these orders follow the next step, which is the creation 

of delivery notes which are created based on the site logistics capacity and product availability. 

Yet, this is not always the case. In some cases, they are created based on the expectation to see 

that the product will be available on time and in other cases, it is automatically created by the 

system when the product is seen available. Upon creation of delivery note, the order awaits until 

the approach of planned loading date. Yet again, if it is expected to be available by the time of 

loading, then the carrier notification is sent to Den Hartogh via EDI, fax or email.  

 

On the other hand, for the second path, the rush orders follow a different flow towards the 

creation of carrier notification. These orders are not available in the actual order information 

provided within TCS. Only in the coming weeks they can be seen by Den Hartogh in the shared 

operational forecasting tool (TCS) by including them into the open order forecast calculations, 

and in the long run they are also taken into account for tactical planning. In the meantime, these 

rush orders, which are mostly accepted by CSR only based on the expected product availability 

and expected site logistics capacity, are immediately communicated with Den Hartogh account 

manager via Dow logistics supply coordinator (LSC). However, in this case, Den Hartogh either 

accepts or rejects the order. In case of rejecting, the order is transferred to another carrier and the 

process ends due to the scope of the examined process. In the other case, if Den Hartogh accepts 

it, delivery note is created and carrier notification is sent via EDI, fax or email immediately.  

 

After these two different paths that both end with the carrier notification, Den Hartogh account 

manager allocates the container and this is done manually if the order is rush order. Otherwise 

their advanced planning tool has the capability to determine the route and equipment selection 

automatically. Later, the order is directed to the truck and driver planning department.  After all 

planning activities finishes with this. 

 

Later, Den Hartogh truck goes through the specified Dow loading site. At the same time, Dow 

gets prepared for the loading operation in order to execute the loading as planned. However, in 

case there occur any problem related with the flow of the truck to the Dow site or with the on-

site activities, then Den Hartogh account managers try to contact with Dow LSC and find a 

solution to the problem. After completing all of these activities and departing from the loading 

site with the load, the load is delivered to the customer destination via either road transport or 

intermodal activities. In the meantime, for the related order the delivery reports, which are 

related with the agreed loading date and time, delivery date and the actualized performances, are 

sent to the Dow site. In return, Dow may also sometimes provide performance measures. Finally, 

the whole process for this specific shipment is finished with the payment of related costs. 
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HIGH LEVEL PROCESS MAP

 Figure 2.2 High level process map 
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Upon completion of high-level map, extensive meetings held in order to be sure that it is 

reflecting the reality as much as possible. In the end, the main goal of this map is creation of a 

much clear overall picture by putting it into the SIPOC diagram. Considering that the final goal 

“On-time delivery”, customer types, processes input structures determined in SIPOC, now it is 

much clear at which direction the analysis and measurements needs to go. So to say, after all, it 

became clear that in order to reach the aforesaid goal, the focus should be on tactical and 

operational level information and resource sharing, the activities about things happening after 

the truck planning is done and also the things happen during the loading phase, and the way the 

process are fed with the inputs of LSC, operations site and account managers. Yet, the delivery 

activities done after loading have also taken partial attention. 

In this sense, as a last step, for a detailed understanding of possible problematic focused areas, 

easy visualization and analysis of the total process, creation of detailed map is of primary 

importance since the effectiveness of measurements and analyses depend on the accuracy and 

detail of this map. In the end, detailed understanding of possible root-causes that have already 

been framed with SIPOC and high level map extended in the right direction. However, detailed 

explanation of map provided in Appendix 3 for the sake of clarity of the report. 

2.4 Possible Causes and their potential affects 

After finishing the mapping of this detailed activities, with the help of interviews, extensive 

discussion meetings held in order to discuss the possible problems about the currently depicted 

detailed process and its interaction with the other processes shown in SIPOC tool, a perceived 

root-cause diagram is obtained. As seen from this diagram, it consists of the main CTQ (On-time 

Delivery) and also the other sub CTQs determined (Product problems, Communication problems, 

loading problems, late information flows) that are obtained via analysis of QMs and interviews 

as showed in Section 2.3. Yet, there exists several other sub and main causes that are put as a 

result of additional observations and interviews; and it became much easier to set the possible 

relations and interactions of these causes with each other and in the end with on-time delivery 

performance. That is to say, finally, the following perceived root-cause diagram obtained as 

shown in Figure 2.3: 
 

 

Figure 2.3 Initial root cause diagram 

1 

3 

2 

4 
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As seen from Figure 2.3, there are mainly four major perceived root causes that are, in turn, 

“Unforeseen and encountered capacity issues”, “Late Loading Departure”, “Lack of proactive 

actions”, and “Unloading Problems”. There exist various secondary causes for each of these root 

causes. From this point on these causes will be described in a detailed manner, however, it 

should once again be noted that our main goal is “On-time Delivery”, which means reaching the 

customer destination at the specified date and if exists at the specified time. Brief explanations 

over these causes that may lead low performance on this are as follows; 

1. Late Loading Departure:  

One of the perceived major causes of late deliveries is: departing from the related loading site 

late, which means that based on the normally planned travel times to the destination sending the 

order on time gets difficult. Based on the general conceptions, there are six main sub-causes 

leading to this and these sub-causes may have the possibility to be overlapping with each other 

and causing the same end. Brief explanations of these sub-causes are as follows;  

 

Loading spot unavailability is one these and it is indeed a higher representation of the things that 

may cause unavailability of the loading spot. Some of these are as such; loading bridge is still 

busy with other carriers, the equipment is not available in order to actualize the pumping, etc. 

Nevertheless, in the end, all of these ends with the same end result and the loading cannot be 

done due to the “Loading spot unavailability”. 

 

Second one of these is the late arrival of the carrier to the related loading site. Due to this, there 

are various possible consequences such as; loading spot is given to another carrier and loading is 

done later than expected, the related loading site is closed and the truck is not allowed to get in, 

etc. Yet, after all, there is a possibility that these occurrences end up with late loading departure 

and lead to late delivery. 

 

Third, the long residence times –time spent in the loading site- is also perceived as another 

reason that leads to late loading departure. In this case, carrier expects to finish the loading 

within a certain time window and makes their plans accordingly. However, if the spent residence 

time exceeds the expectation of the carrier, which also includes possible variations, then the 

loading actualizes late. 

 

Another issue is the late carrier notification about the loading. In this case finding necessary 

container may get harder and harder and search for them mostly needs to be done manually; and 

if it cannot be found, then the loading needs to be done at a different day or time that may 

already cause late deliveries. 

 

Product unavailability is also another concern that may increase the time spent at the carrier site. 

In some of these cases, the loading may be finished far later than planned and on-time delivery 

may be jeopardized.  

 

Lastly, it may also very well be the case that the container selection or the quality of the 

equipments may be problematic, and the truck rejection may occur. In these cases, finding and 

diverting another truck to the loading site gets harder and loading may be actualized later than 

planned. 
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2. Lacking Proactive actions:  

Mainly missing proactive action is a broader way to put the phrase. Notwithstanding, the main 

issue that is aimed to be addressed in here is the missing opportunities and possible remedies that 

could have been taken in case of creating a better collaboration and communication within and 

inter firms. The range of this collaboration and communication may range from Dow’s 

collaboration with its suppliers and end customers to Den Hartogh’s internal problems and also 

to the way that these are shared between companies. Yet, for this specific case between Dow and 

Den Hartogh, it may be the case that lack of aligned business with some suppliers, plants and 

customers may be also causing issues such as capacity shortages and may be leading to a 

decrease in asset utilization and finally leading to decrease in overall on-time delivery 

performance.  

 

3. Unforeseen and encountered capacity issues:  
Based on the general perception, there are one main, three second-tier and two other third-tier 

sub causes. Main sub-cause can be given as Lack of proactive actions, other sub-causes that are 

related with these are forecasting problems, inaccurate usage and sharing of these forecasts and 

the level of relationship, lastly the other third-tier sub-causes can be given as operational 

forecasts and tactical forecasts. 

 

As a brief explanation, if exists, the accuracy of tactical and operational forecast on both sides, 

the connection between these forecasts, the way that they are shared and used are of primary 

importance in order to be able to move towards the proactive side in case of always staying on 

the reactive side. Besides the perceived level of relationship is also an extremely important 

activator of proactive moves in both tactical and operational levels. In case of not reaching a 

process that enables chances for proactive moves, in this case all the moves may boil down into 

an operational perspective and unexpected capacity shortages may arise. These will lead to 

changes of load dates, may be sometimes change of delivery dates that may be cause by both 

parts of the relationship. 

 

4. Unloading Problems:  

Intuitively, after completion of unloading activities, Den Hartogh’s truck and equipment needs to 

eventually be diverted to either another carrier, to once again Dow. In case of unexpected cases 

that keep the truck and equipment busy, in the long run the asset utilization will be affected with 

these problems. Besides, if there are round trips in which the truck is immediately directed 

towards another Dow destination, the problems may be much bigger for Dow. Hence, this 

possible situation was also intended to be examined. 
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CHAPTER 3 – MEASURING THE CURRENT DISTRIBUTION PROCESS 

Know that, a better understanding of the whole process is created along with an overall 

perspective on the possible root-causes that plunges the On-time Delivery performance, next step 

is to know where the current business stands in terms of this defined goal; and understand if the 

hypothesis (presumed root-causes) mentioned in section 2.2 reflect the real inhibitors that are 

holding us back to reach the desired on-time delivery performance goal. 

3.1 Methodology 

In order to find the effectiveness of the result of root-cause tree, numerous ways that are 

provided in the transportation literature may be utilized. Most prominent of these methods are; 

 

1. Process simulation modeling for the whole process and sensitivity analysis built on it: 

Although there are various different types of simulations, in transportation literature the most 

commonly used ones are discrete event simulation, lately multi agent based simulations. (Becker, 

2006) Among these, discrete event simulations are simply letting the events occur at an instant of 

time based on a sequence and changing their states depending on their position in the process.  

On the other hand, multi-agent based simulation refers to the simulation of the process via 

including the possible effects of autonomous organizational and individual agents which interact 

and affect the whole process. (Davidson et al., 2005)  But ultimately both of these methods aim 

to model the system, find the real effects of the parameters or agents via running different 

scenario analysis; and in the end aims to find improvement ways. 

 

2. Regression analysis:  

There are various regression types that can be used. Multiple regression analysis which aims to 

understand the relationship between various independent variables and one dependent variable 

and logistics regression which is not much different than multiple regression except the binary 

characteristics of dependent variable are only a few of those that can be utilized in order to 

identify which independent variables are significantly affecting and if they are, to what extent. 

Above all, in the literature it is widely used in logistics literature for aforesaid purposes. (Keller 

et al., 2001; Mentzer et al., 2001) 

 

3. Sampling and estimation 

In this methodology, a sample that shows unbiased characteristics is selected and utilized in 

order to reach conclusions on the effectiveness of the hypothesis. This is indeed not a commonly 

utilized method in the transportation literature, however still accepted as a possible method for 

illuminating the relationships. (Evans, 2002) 

Among these methods, simulation methodology is not used. Because after discussion with the 

experts, it is found to be hard to illustrate the process flow obtained in section 2.3 in a realistic 

and convincing manner. For that reason the focus has been turned to regression analysis, but 

after extensive analysis, we saw that unreliable nature of the data increases as the calculations 

goes from a much higher aggregate level (On-time delivery) to a lower aggregate level (On-time 

Loading) due to changes that may be done over the data because of various reasons such as load 

date changes, customer related changes, etc. (For detailed understanding see Appendix 4) Hence, 

we dropped regression method  and that is to say, in the end, we preferred to use a much easier 

but for this case more reliable method, Sampling and estimation.  
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3.2 Measuring data sample and Analyzing results 

The sample is selected among shipments that are classified as late deliveries randomly and for 

each of the shipments, the reasons that led to late delivery probed via extensive helps of Den 

Hartogh account managers. The details of these scrutinized shipments are in Appendix 5. Overall 

the delivery performance in 2009 was as such; 

 

 On-time Delivery 

2009 83.08% 

Table 3.1: On-time Delivery 

As seen the delivery performance was relatively low (target 95%) and our problem definition 

was promising. After all, as a result of detailed analysis of the cases in the sample, the root 

causes that led to degradation in on-time delivery performance this much resulted in a slightly 

different set of causes than the ones presumed in section 2.2. What is more, this time, seeing 

their effects on the on-time delivery performance became much clear and eventually, the 

following final root-cause diagram configured as shown below in Figure 3.1; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As seen from the final root-cause diagram, earlier made hypotheses related with Late Loading, 

Unloading Issues, Internal issues, Communications effect on Proactive actions and Capacity 

shortages are still in the list of major root-causes. This means that our hypothesis made at the 

beginning are reflecting the reality. However, a set of new sub root-causes and also additional 

major root-causes are also inserted to the diagram after analysis. Yet, this time, the general 

understanding of how these sub-causes are related with major root-cause and also how these 

major root-causes are related with each other partially changed. In short, the general summary 

and analysis provided of this picture that will form most of the remaining part of this chapter will 

lead us to the core of these relations and to what extent they affected the performance.  

Figure 3.1 Final root cause diagram 
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So, at a higher level, it can be said that Den Hartogh, Dow 

and external factors both contributes to the problem, and their 

shares in this are 45%, 24%, and 34% respectively as shown 

in Figure 3.2. From the whole set of Den Hartogh caused late 

deliveries; biggest portion boils down to the capacity related 

matters. These are mainly classified into two groups: 

truck/container unavailability and charter unavailability. 

With truck/driver unavailability, it is mostly aimed to stress the unavailability that occur at the 

beginning of the process where the truck should finish the loading or pickup the load and then 

start delivering to the relevant destination. Whereas, for charter issues it is aimed to emphasize 

the capacity problems that occur when the charter does not show up for picking the container up 

from the related spot, especially when there is intermodal transportation for remote destinations. 

On the other hand, for Dow side, most of the issues boil down to internal problems that delay 

loading and unloading. 

69% of the issues that Den Hartogh causes are because of truck/container unavailability and 

there is also a 24% capacity issue caused by the charters. As a result of calculations, 

approximately 10% out of these 24% charter issues occurs at the beginning of the process and 

the rest 14% occurs in remote destinations. This 14% of charter issues is kept separate from Den 

Hartogh’s own fleet’s capacity issues for the purpose of showing the effect separately. Therefore, 

in a sense, the share of capacity shortage that occurs at the beginning of the operational process 

is approximately 35.7% (69%+10% multiply with 45%) within the total share. As a result of 

these shortages at the beginning, the process mostly ends up with loading date/time changes 

(backlogging) and for intermodal, depending on the destination and the frequency of the trains or 

vessels for the destinations, related modes may be missed and the delivery may not be actualized 

in the planned delivery date and time. This is simply because, the loading is done later than it 

normally should have been done and these modes are missed due to these shortages. (The 

overview is provided in Appendix 6 Tables 1, 2 and 3) On the other hand, the contribution of 

charter issues that occur after the loading -for the cases in which the charter truck could not pick 

up the dropped container and continue the delivery process- is around 6.3%. In a sense, Den 

Hartogh’s own fleet’s capacity shortage and unavailability to control the charter issues raises the 

capacity shortage share to 41.4% within the causes of late deliveries. 

Other than the capacity issues and the way that they are communicated, as mentioned, there is 

also the internal problems that affect the on-time delivery performance. Among these only 

Dow’s portion could be put into numbers and shortly, Dow’s internal inefficiencies come into 

play mostly in two important stages of operations; one is at the loading and the other one is at the 

unloading site where there exist planned round trips. Due to documentation problems, product 

off-specs, product unavailability, loading bridge unavailability, etc. mostly loading delays occur 

and these delays may end up with driver hour constraints, intermodal misses and in the end late 

delivery. (Detailed results presented in Appendix 6) Besides, there also exists the issue of 

product temperature if it is not handed at the carrier agreed value. In these cases, carrier mostly 

needs to heat up the product at a heating station -which is a long, time-consuming process- and in 

the end, the delivery may be finished late. Whereas, for unloading issues, if the storage tank is 

full and it is not allowed the carrier to drop the container or there is no unloading spot available, 

then the next round trip that needs to be done is affected from this and the related delivery may 

end up with late delivery, too. Concisely, the share of Dow’s internal loading issues, which refers 

Figure 3.2 General Distribution  
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the above mentioned loading site issues, and Dow caused unloading issues result in late delivery 

for around 18% and 6%, respectively and along with these results, the portion of load delays 

contribution that occur as a result of the actions of Dow and Den Hartogh reach 53.7%. (See 

Figure 3.1) 

When it comes to Den Hartogh’s internal problems, the problems may arise due to decoupled 

operations based on the customers. Indeed, this is a good way of coordinating the operations, 

however it needs high level control over the operations, control over the situations about the 

trucks, their availabilities and most importantly based on these feedback about current status of 

assets, the equipments should be diverted to the most important and prioritized customers. In 

case of miscommunication or lack of control at this level, performance plunges and worst, most 

important customers may be dissatisfied. Based on the current observations, aforesaid scenario is 

not so rare in Den Hartogh operations flow. Hence, establishment of a better communication 

procedure between its truck/driver planning department and MMP planners is of crucial since 

this is one of the core issues that lead to prioritized customer satisfaction. 

Lastly, there is also a significant 34% effect of external matters leading to late deliveries as 

shown in Figure 3.1 These affects are mostly intermodal transportation related issues, which may 

be due to ferry overbooking, railway related problems such as forgetting the container at the 

terminal, delays, etc. and their share is 82% among the whole share of external causes. In 

addition, there is also a notable portion of problems caused by the customs of some countries due 

to various unexpected short-term red-tape procedure changes and some other causes. (See 

Appendix 6) 

To be concise; capacity shortage, internal problems and the way they are communicated are core 

of the verified problem and they contribute to the most of the late delivery issues. 

3.3 Conclusion 

In this phase, after making use of two different methods in order to find the real causes 

preventing us to attain our high on time delivery performance goal, a good overview of the main 

reasons could be established. All of these results are validated by both sides’ responsible 

operational personnel and also by the higher level professionals. 

Now that, it is much clear to see how and why these causes are related with desired goal results. 

As a result, it can be concluded that capacity and intra-company activities come to the fore in 

explaining 83% on-time delivery performance. The main reasons of these are shortly; inaccurate 

forecasts, broken communication link in terms of forecast sharing, intra company integration 

problems, and problematic inter-company communication of the problems that are encountered 

at the operational level in the end.  

Even a carrier like Den Hartogh that have strong IT systems and relatively big fleet are having 

the above mentioned capacity problems and could not be able to create an efficient 

communication mechanism in terms of forecasting, prioritization, and site related operational 

problems with the shippers due to above given almost common shipper and carrier related 

reasons. Hence, other companies in this transportation industry may also have capacity issues 

and intra-company activity coordination problems. 
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CHAPTER 4 – OVERVIEW of PROCESS GAPS and IMPROVEMENTS 
As mentioned in Chapter 3, the first core of the problem is capacity shortages with a 35.7% 

contribution (excluding charter effects in intermodal transportation). Second, the inefficiencies 

in intra-activities and the way they are communicated inter-company in both on tactical and 

operational level have a big impact on the result. Together, these two core issues lead to load 

delays which have a 53.7% contribution on on-time delivery performance as aforesaid and the 

rest builds on this. Thus, in this chapter, first the gaps in the collaboration that increase the effect 

of these core issues scrutinized and after all the solutions that will close these gaps provided. 

4.1 Gaps in the process 

In this part, the gaps, which are leading to the problems described in section 1.5 and proved in 

Chapter 3 as not only the problems of this case specific situation but also a general problem in 

bulk liquids transportation, are explained. The explanations of these gaps are divided into two 

parts in this section. First focus will be on capacity matters and the second will be on 

intra/intercompany communications in both tactical and operational levels. 

 

For capacity related matters, the main reason that they are so much affecting the final 

performance does not need any convincing move. Hence as first gap, high capacity shortage 

problem needs to be addressed since it forces a major change on the way operations are done in 

case there is not much possibility to increase asset utilization, truck/driver capacities. As second 

gap, the inaccuracies and inefficiencies in making and sharing forecasts can be given. This is 

because in our current process, Dow and Den Hartogh make their own forecast separately and 

they do not communicate these much in the tactical level. (For Dow, proved as not so effective) 

This situation is addressed in literature via suggestion of a mechanism implementation which 

makes use of collaborative forecasts with the cooperation of both shipper and carrier company; 

and matches the truck need versus carrier’s capacity in the end. However, in the cases where this 

is not possible or preferred, then it is suggested to make the forecasts separately and compare 

them immediately in order to see the capacity shortage level way before the actual operations 

start and decide possible proactive to minimize problems in the operational level. (Sutherland, 

2004) But, since this is lacking in our process, the capacity problems arise in the operational 

level, possible proactive actions are missed and the effect of these create a 53.7% contribution on 

late deliveries for this case specific. 

 

For the intra/inter-firm communication problems, as the names imply, the way they are 

communicated are of primary importance for a successful collaboration. For that purpose, as 

Barratt (2001) suggests, first a good intra-company communication should be established and 

second a good inter-company communication should be built on it in strategic, tactical and 

operational level and only after then collaboration reaches success. The illustration is as follows: 

  Figure 4.1 Intra-firm to Inter-firm collaboration 
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However, in our current process, it is not possible to mention about an effective intra/inter-

company communication. It is such a huge gap that a combination of both company’s internal 

miscommunication/loss of control over their assets with the long and ineffective inter-company 

communication line brings a 24% contribution to the late delivery, not to mention about 

problems faced with intermodal and the immeasurable capacity shortages. Hence, it is clear that 

internal issues need to be addressed and communicated much clearly in tactical and operational 

level and an effective inter-company communication line should be created to close this gap. 

4.2 Overview of improvements and their relations 

In this respect, the improvements that need to be done should first focus on solving the capacity 

issues in a much earlier state than operational level and should address these high capacity 

shortage problems, increase capacity related communication, adopt control mechanisms and let 

proactive actions. So, the decision makers can see the possible problems about the capacity 

issues at a higher level; divert their resources based on the pre-known information and take other 

possible positions accordingly. On top of these, there should also be improvements that enable 

reactions for internal issues for both tactical, operational level and above it; an effective inter-

company communication should be created. Combination of all these improvements, will not 

only decrease late delivery due to capacity shortages, increase effectiveness of both party’s intra 

activities, the way the exceptional situations are handled together but will also increase response 

times in the short run and affect the final performance. Above all, in the long run, better asset 

utilization for the carrier may be created along with a more strategical view about the 

relationship. This can only be done by detecting these internal problems and bringing solutions 

for them at a higher level. 

In line with these, five improvements for solving the capacity issues in tactical and operational 

level and enabling a better intra/inter-company communication provided with regards to above 

mentioned gaps. The improvements are as follows:  

1. Tailor made logistics 

2. Efficient and accurate forecasting mechanism  

3. Order reject frequency check 

4. Operational Information Exchange 

5. Increasing communication lines for tactical level issues 

 

Among these, first one creates a prioritization in the tactical level based on specific dimensions, 

decouples the process in terms of the ways operations are done and forces collaboration to focus 

on the valuable part of the chain. Second one builds a better communication system in terms of 

truck need versus supply in tactical level, signals the possible shortages; and eventually aims to 

give an idea about the impact of the shortage level on mostly the non-prioritized part of the chain 

since the attention level and operational efficiency level for prioritized ones are increased in the 

first improvement plan and capacity will be moved to the related side. Besides, it signals the 

internal issues via detecting problematic loading sites that should be focused and the customers 

that are highly consistent. Based on these detections, it gives the possibility to create dummy 

orders for the earlier prioritized customers that are found to be consistent and lets a partial 

flexibility in container capacity allocation. Additionally, in order to let the carrier to stay away 

from the optimistic behaviors and let the second method work properly, the third solution is 
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connected to it; and it simply signals the carrier’s possible shortage and warns the shippers about 

the necessity of proactive actions. 

 

Above all, this aforesaid solution detects two cores -the internal/external communication issues 

and capacity shortages- problems partially and in the end, the success of all solutions still 

depends on the effectiveness and responsiveness in the tactical and operational level. With this 

regard, a fourth solution that aims to create a better and effective communication line in 

operational level is provided. It simply creates a unique and dynamic operational information 

exchange procedure by classifying the communication options and letting the information flow 

as automatically as possible for the prioritized orders. It also lets the decision makers react to 

unexpected situations easily, solve the problems quicker and decrease the possibilities of 

intermodal misses, etc. along with an earlier notice of customer about the status of the shipment. 

Lastly, on top of this, fifth solution that creates a better and shorter communication line in 

tactical level for serious issues such as strikes, plant closures, short weekdays, etc. and lets the 

decision makers move their assets accordingly is created. With this solution, when connected 

with the second improvement, it is possible to see the effects of short days in terms of loading 

requirements and ease the decision process. 
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CHAPTER 5 – REDESIGN OF THE PROCESS 

Now that the relations and general understanding about the solutions are provided, it is necessary 

to elaborate their nature and the way they should be used in the process. After these explanations, 

redesigned process flow is mapped. 

5.1 Detailed explanation of improvements and their roles 

First four solutions (Tailor made logistics, Efficient and accurate forecasting mechanism, Order 

reject frequency check solution, Operational Information Exchange) solutions are explained in a 

detailed manner; whereas last (increasing communication lines for tactical level issues) solutions 

are given in a high level. 

5.1.1 Tailor Made Logistics: 

As proved, there is a considerably high effect of capacity shortage on late delivery (overall 41% 

contribution) and it is not even close to acceptable limits. Assuming that substantial carrier 

capacity increases or a contractual level capacity commitment is not realistic in our case, it is 

necessary to bring a new perspective on how the logistics operations are done. For this purpose it 

is necessary to focus and divert the capacity on the valuable part of the chain while partially 

sacrificing from the performance for the rest; and create more flexibility on these parts in terms 

of operational perspective. This solution simply applies this logic with the below given intuition 

and steps. 

 

At this point, the idea is inspired from the article of Fisher (1997) which guides the decision 

makers on making a choice between “Efficient Supply Chain” and “Responsive Supply chain” 

based on the product type as shown in Figure 5.1. Briefly, the author classifies the product as 

Functional and Innovative. Among these, functional products refer to the products that have a 

considerably predictable demand, low 

profit margins, and longer life cycles; 

whereas innovative products refer to 

the ones that have relatively 

unpredictable demand pattern, high 

profit margins, and shorter life cycles. 

He suggests that if the product is 

selected to be functional, then costs 

needs to be the main focus of the 

supply chain and lead time reduction 

activities that will not increase the 

costs should be activated. But, if it is 

in innovative products category, then he proposes to focus on speed, flexibility and suggests 

initiating activities that will significantly decrease the lead times. 

The suggestion partially inhibits the core, which encourages creating flexibility depending on 

product type, but also considers some other aspects other than product type that may be useful in 

decoupling the way that operations are done. With this respect, a portfolio model is created in 

order to guide decision makers.  

It mainly consists of two steps; 

1) Selection of priority level based on the chosen dimensions 

Figure 5.1 Marshal Fisher’s Portfolio matrix 
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2) Selection of focus areas based on priority level and on-time delivery performance 

In the first step, priority classification is done considering three dimensions; Customer demand 

volume, Product type and 

Production type. As it is seen, 

product type dimension is as 

same as proposed in Fisher 

(1997) and the aim is again 

choosing the products based on 

their profit margins, lead-time 

flexibilities and life cycles. On 

the other hand, in newly added 

product type dimension there are two classes as MTS and MTO since it is perceived that there is 

a substantial difference in the consequences that arise in case of late deliveries between MTS and 

MTO systems in terms of loss sales, production run stops and related costs. Lastly, the demand 

volume is also taken into account in order to assess the importance of the customer and make the 

decision accordingly. 

For the sake of simplicity, the model is opened in two different two by two matrix based on 

customer demand size and the priorities are proposed depending on the matrix cell – A is the 

highest, D is the lowest. The proposed priorities are as follows; 

For Low Customer Demand Case;                       For High Customer Demand Case;                                                             

 

As seen from the given priorities, the highest priority selected for the customer sites that have 

high order volumes of innovative products and make use of MTO production type. This is 

because there is a high risk of production stops, risk of losing sales and perhaps in the long run 

risk of losing the customer which has a promising profit margin. On the contrary, the lowest 

priority is intuitively given to the customer sites that have lower demand volumes, calls for 

functional products and make use of MTS systems. Since these customers mostly have more 

flexibility, late deliveries may not always be as bad consequences as it has in the earlier 

mentioned cases due to flexibility created by the customer storages, etc.  

What is more, in case of having a customer that has low demand of innovative products and 

makes use of MTO system, then the priority level is set as second level. This is because these are 

the zones that customer’s satisfaction and trust can be gained; and the demand volume can 

Figure 5.2 New portfolio matrix bases 
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increase gradually over time. The same reasoning is also valid for the case where there exists 

high customer demand for functional products and MTO is utilized. In addition to that, the 

current customers that have higher demand volumes for innovative products and make use of 

MTS system also needs to have a relatively higher priority in order not to lose them in the long 

run. Hence, these zones also need to take second level priority. 

So, the next step is determining the focus areas of the chain and the proposed zones are as shown 

in Figure 5.3; 

 
 

Now that, the priority selection insights are provided, the next step is distinguishing the zones 

that needs a more flexible and separate operational transportation perspective. As we discussed, 

there should be a part of the chain that make use of capacity  more than the rest -since it is pretty 

limited as proved-, and needs more flexibility. These selected zones should be the ones that most 

of the capacity and flexibility needs to be directed and created. In the end, with this limited 

capacity resource, this part of the chain between Den Hartogh and Dow make more profit and 

add more value in the long run. As a result the zones that may need attention in this direction 

designated with the tick sign ( ) and as seen, they dedicated for the parts that have A and B 

level priority and low delivery performance.  

 

For these designated parts, solutions such as drop/swap or giving the carrier possibility to 

retrieve the product earlier and store it in one of the Den Hartogh storage areas may be 

considerable. But, still as a result of most of the capacity shortages, Den Hartogh needs to delay 

the pickups from the loadings even in drop/swaps. So, the problem still lies there even in 

drop/swap cases. Hence, it may be wiser to ask the carrier to show up at the loading site to pick 

up the product 1 day earlier. Indeed, 1 day is enough since 75% of load date changes have been 

arranged for the next day or for the same day to another time period. (See Appendix 6 Table 1 

and 2) In the cases where the truck shows up on time, then Den Hartogh needs to keep it in their 

storage area; and in the cases where they needed to change the loading date to 1 day later, then 

still most of the orders are in safe position and have a higher probability to be in the customer 

site on time. These kinds of relaxations also mean additional operational costs for Dow. 

However, considering the countries which have considerably high demand percentages such as 

England, these costs are relatively acceptable as stated by Den Hartogh and the possibility of 

missing ferry/train are going to decrease. But, most importantly, as it was earlier pointed out, for 

the selected part of the chain the costs should not be the main focus. Because the opportunities 

obtained as a result of creating a better customer service by not letting so much production stops, 

loss sales of customer, etc. are promising. What is more, even in the drop/swap cases for some 

destinations almost similar costs are paid in order to gain flexibility and there also exists special 

equipment investments that need to be made by Dow. That is to say, second option seems more 

Figure 5.3 Focus zones 
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favorable. However, it should be noted that these options are only given for guiding the decision 

makers. But certainly, other options shall be considered. Yet, as it can be seen from the nature of 

options, these new options should also have a considerably different transportation perspective 

than the normal way of operations. Lastly, assuming that these kinds of actions are incentives for 

Den Hartogh, and then in return penalties should be established as a balance. 

Finally, this solution methodology seems to be the right move for any shipper company in the 

market due to increasing pressure in terms of driver numbers, restriction on driving hours and it 

seems that in case the markets picks up the pace, the competition for capacity will get higher; 

and capacity problems will worsen. Thus, this kind of a segmented approach at a high level is 

necessary and it will not only increase the collaboration level, which is the proved to be main 

problem, into a strategic one but also will establish more fruitful, valuable customer zones. 

5.1.2 Efficient and accurate Forecasting mechanism 

In the previous solution, we discussed the necessity of applying a new operational perspective. 

However, even in the case that most of the major capacity issues cleared out to be a major root-

cause, there will always be circumstances where unforeseen market dynamics affect carrier’s 

fleet control and also, shipper demands. In these cases effective and efficient collaboration in 

forecasting, good and timely exchange of them and collaborative exception-handling methods 

gets higher importance. However, as it was mentioned in section 4.1, these merits are lacking in 

the current collaboration, not only for Dow, but based on the discussion had with seniors, it is a 

problem for most of shipper and carrier relationships in the bulk liquids transportation. Hence, on 

top of the change in the operational process, a mechanism that focuses on aforesaid merits is 

established. 

 

This mechanism very briefly aims to ease up capacity issues via dummy order creations and let 

proactive actions by efficient and accurate forecasting sharing. However, only possible tool that 

can be made use of for the time being for this purpose is the open order reports since Dow is not 

willing to share their forecasting tool results, which is also found to be ineffective and besides, 

open orders are already at the service of carrier. For that reason, in order to create dummy orders, 

only these open order reports are usable. Yet, it is necessary to see that these reports are accurate 

enough in terms of actualization percentage. For the forecasting related part, a higher 

actualization percentage may be a great opportunity since we could have the chance of making a 

forecast based on the future demand number that is highly likely to occur and is a good indicator 

of next period’s demand. For this purpose, first it was necessary to see what the performance of 

the open order reports was on the above mentioned terms. Based on the analysis of the 57 open 

order reports shared between August 2009 and January 2010, it was seen that when it is checked 

whether an order shared via these reports occur within the next 7 days (since Den Hartogh’s 

tactical planning horizon is 2-10 days) or not, it was seen that the probability that they actualize 

is very high with an average of 89.00% and a standard deviation of 8.96%. Besides, the standard 

deviation was within acceptable limits. Hence it is concluded that it is possible to use past open 

order reports for establishing the discussed mechanism that is discussed in the previous 

paragraph. 

 

The mechanism is built on two interacting tools. First tool estimates the necessary parameters for 

creation of tactical and operational forecasting done by second tool.  
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In detail, first tool helps in attaining above-mentioned goals by making use of the open order 

reports that are shared 3 times a week. Within this report, there exist information about customer 

order numbers; related loading plant sites, destination sites and also planned goods issue dates. 

The tool compares each of these reports with the actualized order list and gives answers for the 

following questions: 

 What is the probability of actualization of these orders and what is the variation level? 

 How accurate are their planned loading dates? 

 What is the percentage of orders coming on top of these shared and actualized orders? 

 Which customers have a higher probability of order cancellations/postponements? 

 Who are these customers composing most of not communicated orders? 

 Which plant sites are more prone to load date delays? 

 For which customers do the load date delays occur mostly? 

 

Among these set of questions, first three aims to be used for the purpose of helping the second 

tool that makes a tactical forecast on the possible order number for the next seven days. 

Whereas, the latter four, aims to show integration problems and guide both Dow and Den 

Hartogh with respect to identification of customers that Dow may need to increase cooperation, 

usability of shared information on plant/customer level when Den Hartogh account manager is 

creating dummy orders and taking position at operational level. Besides, it also signals possible 

plants that may need a higher level cooperation (such as Drop/Swap, etc.) since their load dates 

are mostly delayed due to Den Hartogh’s capacity shortage and also due to Dow’s internal 

problems. After all, this tool makes separate analysis for each open order reports; and then makes 

general summaries which answer the questions enlisted above, provides one Main summary 

sheet -which stresses the integration issues (See Appendix 6 Figure 4) - and one General 

summary sheet.  
 

 

Later, the connection of this first tool with the second tool needs to be made. Basically, second 

tool provides possible order numbers for the next seven days, highlights the possible loading 

numbers in important loading sites. It also distinguishes the new open orders shared with the 

current open order reports from the ones that are already shared in the previous ones. However in 

order to make all of these, the Main summary and General summary sheets should be forwarded 

to Den Hartogh account manager after running the first tool so that problematic plants/customers 

can be seen, actualization and not communicated percentages can be obtained; and used for new 

calculations. In the end, Den Hartogh account manager can create dummy orders for 

customers/plants that resulted in higher actualization accuracy and also send feedback about the 

number of orders that may be served for Dow within the next seven days. It does not only 

provide total forecast for the next seven days but also by retrieving the daily load expectations, it 

sets the daily loading expectations per each day. Besides, the sites number of loadings that needs 

to be done is estimated with the same methodology. Additionally, the new orders are 

distinguished in new excel file automatically. A sample representation of the tool provided below 

in Figure 5.4 with the distorted numbers for the sake of confidentiality. The result table is as 

follows: 
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These forecasts are done based on the following formula; 
 

                      Z = X * Y * (1+C) 

        X: Real number of orders within current open order report for the next 7 days 

        Y: Percentage of actualization 

        C: Percentage that is not communicated 

 

Although the formula has a simplistic nature, it has a great potential in making good forecasts. In 

particular, when the worst case scenario is checked, the performance of the tool would still be 

higher than Dow TCS tool’s performance. This is because if it is assumed that there is a normal 

distribution in the actualization percentage, in the worst case scenario, a mismatch of 

actualization percentage in the magnitude of two standard deviations, which is in our case 

17.92% (2* 8.96), will be obtained. Knowing that there is already a 39.44% not communicated 

percentage and there is also a specific pattern of sending open order reports, we assumed that the 

fluctuation of the not communicated percentage is similar. Hence, for instance, as a worst case 

scenario, assuming that there occurs 17.92% under forecasting of actualization percentage and 

17.92% under forecasting of not communicated percentage, the result mismatches from the 

actual around; 

 

  X * [((Y forecast +0.1796) * (1+ C forecast +0.1796) - (Y forecast*(1+Cforecast))]                       

In order to see what happens in the worst case scenario, Y forecast is set to be 71% lowest seen 

percentage in the analysis, and C forecast is set to be the observed 40%. Eventually, it will have a 

forecast mismatch around 40 orders in the worst case scenario when counted order number in 

open order report is 100 (X); whereas Dow TCS has around 71 order mismatches in the worst 

case scenario. So, in a sense if 173(X) orders are not counted in our current open report, it is hard 

for us to reach a mismatch of 71 orders. Considering the existing dynamics of open order reports 

and market facts, it is almost impossible to have 173 orders (X) for the next seven days in our 

open order reports; and even 100 open orders looks like a pretty good number. On the other 

hand, even in the very extreme case where not communicated percentage mismatches around rise 

up to 80% with an increase of 40%, the performance of the tool is again better since the 

forecasting mismatch reaches to 59 orders in the worst case scenario for X=100. But this is a 

highly unlikely scenario which assumes that not communicated percentage will be around 82%. 

In addition to these, in terms of comparison of mean errors, the new method also outperforms. 

Currently mean standard deviation of actualization percentage is -as remarked above- 8.96 and 

again if we assume a similar value for not communicated percentage and assume as 9%, then our 

mean forecast error will be around  18 orders for X=100 and will outperform the 23 of Dow 

TCS’s performance. Again, considering the fact that X=100 is a pretty good number for the 

Figure 5.4 Forecasting results 
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current state of open order reports and markets, the forecasts obtained will definitely reflect the 

reality better.  

Considering that it is suggested to run this tool based on the past nine weeks’ open order reports 

and actualized orders, it provides enough stability in terms of actualization percentage and also 

gives the possibility to keep the not communicated percentage within acceptable fluctuations as 

assumed. This is because, findings after possible improvement analysis of Dow’s current TCS 

tool’s forecast showed that past nine weeks is a good time horizon for smoothing the stationary 

effects. Besides it is also an enough horizon to collect reliable data statistics, reach a more stable 

mean value and standard deviation. As illustrated in the following Figure 5.5, when we used past 

nine weeks, the estimation value does not fluctuate too much and the mismatch with the real 

actualization percentages is not so high to make the performance of the tool inaccurate due to the 

possible reasons that are described above. 

 

Nevertheless, it should also be mentioned that control of the not communicated percentage 

fluctuations needs to be done over time by keeping all the obtained results after every run and 

comparing them with the actuals in order to see whether the assumptions made here are good 

ones. But, for the time being, due to time limitations and the data structure of the actual list that 

we used during comparisons, it is not possible to control them. Yet, again, only in mean 

performances this assumption have a very slight chance to fail, but for the worst case scenario, it 

is extremely unlikely to see this much variance. (See Figure 5.5) Lastly, as a hint, in our analysis 

report there is found a stable distribution of not communicated percentages over customer sites 

and there are only a few customer sites that have higher percentages. If any extreme fluctuation 

occurs, this will be mostly based on these customer sites. 

Yet, it in order to give carrier the possibility to create dummy orders, it is necessary to provide 

customer order numbers along with EDI messages. So, whenever Den Hartogh account manager 

sees that an order is cancelled or delayed, it becomes possible to change the status of the order 

and let the carrier use their assets better. Besides, as long as there are some sort of prioritization 

in the open order reports, it would also save time for the account manager since they are having 

trouble in reaching these priority information most of the time and this would go in line with the 

first improvement solution in terms of directing the assets based on the priority levels and these 

tools would show what may happen to non-prioritized parts of the chain and close the capacity 

gap that leads to our problem. 
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5.1.3 Order reject frequency check 

On top of this, there is also not so much check on capacities in operational level and worst, 

orders mostly flow as if the carrier always possesses enough capacity and there is a contractual 

minimum volume agreement, which is not valid in our case. They are mostly automatically fed 

to carrier and later above-mentioned load date changes and delays occur due to capacity 

shortages. Only for rush orders there is a manual accept and reject procedure, in which there is a 

slight information exchange in terms of capacity, since in this case Dow LSC questions Den 

Hartogh account manager whether they can do it or not. Yet, even in this case there is a relatively 

optimistic order acceptance tendency coming from Den Hartogh account manager. Hence, as a 

result of this behavior of process flow; it becomes inevitable to partially get away from frequent 

load date changes, late loading departure; and for intermodal transport, ferry and train misses. 

(Sutherland, 2004) This is because all possible proactive actions that could be done earlier are 

missed and the solutions boil down to reactive approaches. 

As seen in improvement two provided in section 5.1.2, one of the main aims is creating a 

backward mechanism where carrier’s possible order fulfillment ability is fed through Dow in 

return to the results obtained in the tools provided. However, there may be optimistic approaches 

and estimations may not be reflecting realities - which make it harder to change the way process 

flows from a reactive perspective to a proactive perspective under high and frequent capacity 

shortage occurrences. So, in a sense this improvement can be seen as a backup plan to support 

the second tool. By this means, any measure that may detect and signal significant capacity 

shortages in a tactical level lead the decision makers to make proactive decisions such as 

discussing the  alternatives with the carrier way before planned loading date, selecting priorities, 

using alternative carrier if necessary, etc.(Esper et al., 2004.)  

 

There is indeed a usable and realistic way of creating such a measure. Actually, we inspired from 

work of Harding (2005) and the measure mainly consists of two components as; accepted order 

number and total demanded order number. The level of suggested aggregation is suggested to be 

lane level in case the related lane has statistically enough shipment number for a period of time 

that can be perceived as tactical level horizon. If it does not, then neighbor or close lanes can be 

put into some category, aggregated; and a higher aggregate level created for those. However, it is 

also acceptable to use a much higher aggregate level and look at country based measurements. 

These suggestions found extremely useful and in this proposal, they are applied.  

 

So to say, there exists mainly two measures; one is the same measure provided by Harding 

(2005) and in addition to that, there is also the measure of carrier caused load date changes that 

we developed.  

 

For the first measure, as a first step every shipment should have a regular order acceptance and 

rejection procedures and lane based order rejection frequency should be calculated at the 

beginning of every week by looking at past nine weeks based on the following formula: 

 

                                    R i, l 

                                    F i, l =                                  , i= Carrier and l=Assigned lane  

                            T i, l             , Period t=1,…..,9 in weeks 

                                         

                                    F= Order rejects frequency 
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                                    R=Order rejects 

                                    T= Total orders asked to be sent 

 

These numbers for all lanes should be stored and by assigning a threshold value which will show 

the acceptable, planned order rejection percentage, assume P, later, the significance of capacity 

shortage of the carrier can be understood better. This point is indeed a noble insight inserted into 

the method of Harding (2005). However, this P number needs careful selection since most of 

these rejects will lead to another carrier assignment or backlogging for the related order. 

Assuming that this method applied for a selected cluster of highly important carriers, which 

posses strong fleet capacity and charter control in bulk liquids, then the number of orders that 

may be directed to other carriers should normally be;  

             

Where F l > P l; 

 

                                    M l =   (F l – P l)* E l                 , for lane l 

         

               M= Den Hartogh’s estimated unacceptable capacity shortage that should be assigned to               

other carriers for a specific lane or if not preferred, possible unacceptable backlogging 

               E= Estimated shipment number for the lane 

               F= Order rejects frequency 

               P= Threshold value 

 

Since currently there exists no such determined P values for carriers, initiating an estimated 

value is normal and there indeed exists a few carriers that may actualize the huge number of 

shipments like Den Hartogh does. Hence, it will not be so hard to apply this method. Throughout 

time, their potential P values can be obtained by simply taking their averages of F values for a 

certain period of time and then, average of F values of these carriers that are in the same cluster 

with Den Hartogh can be kept as a constant in order to create a benchmarking point P. Later, at 

the beginning of every week, after finding the difference between F and constant P value, we can 

find the unplanned/unacceptable capacity gap percentage. By multiplying this number with the 

estimated number of orders for the selected lane for the next week, then it will be possible to see 

how many orders are in need of redirection to another carrier. In case decision makers prefer to 

use other options other than directing the order to another carrier, at least we can have an 

estimate of the shipments that are in need of backlogging, that is in the category of extreme 

numbers for Dow and they can take relevant actions in the loading sites and loading schedules 

accordingly. 

 

This kind of a method is necessary since in the current way of process flows, Den Hartogh is not 

capable of providing an estimate of trucks that they can provide for any specific lane. Besides, as 

it was earlier mentioned, Den Hartogh loading date delays occurs mostly 0 or 1 day before 

loading -which makes it pretty late to find another carrier that can do the shipment for the same 

freight rates. On top of this, assigning another carrier adds some other reworks such as new 

documentation procedures, slot arrangements, etc. Hence, it is crucial to assign the other carrier 

at the beginning of the process before assigning the original carrier, which is perceived to be in 

capacity shortage position. Since this measure let us foresee the number of orders that may be in 

need of assignment to the other carriers at the beginning of the process or backlogging, it makes 
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it possible to take stand earlier at the specific lane; and also makes it relatively easier to arrange a 

carrier that is perceived to be performing with considerably acceptable freight rates and have a 

relatively better performance. In the end, this will help Dow to decrease load date changes, 

repetitive preparations and most importantly related customers satisfaction level will be 

increased via on-time delivery performance increase.  

 

But there is still possibility that the carrier will have an optimistic order acceptance behavior; and 

in this case, it is still possible to detect this circumstance via checking the load date change 

performance of the carrier. If it is perceived that these numbers are extremely high, then these 

issues should be communicated with the carrier. Nevertheless, in the worst-case scenario, if order 

acceptance and rejection procedure described above cannot be established, then in this case the 

same formulas described above can be calculated by little modification;                        

                       

                                                         Di, l                           

                                   F i, l =                                         , i= Carrier and l=Assigned lane 

                                                         Ti, l                                            , Period t=1,…..,9 in weeks 

                                                            

        D= Load date change number  

Where F l > P l; 

 

                                    M l =   (F l – P l)* E l                 , for lane l 

 

The proposed procedure of selection of P and the benefits that can be gained from this is exactly 

the same. However, control of keeping record of these “carrier caused load date changes” are 

highly dependent on the performance of the LSC and in case of little or less commitment, the 

data may cause disruptive results. Hence, first option looks more reliable and beneficial since 

there is an automatic procedure.  

 

However, in the current way of process, as earlier stated in analysis phase, it cannot be 

mentioned about a regular order acceptance and rejection procedure except for rush orders. 

Adding this on top of the second improvement ensures that the forecast feedback loop works 

properly and helps us closing the gap found that leads to our main problem. 

5.1.4 Operational Information Exchange 

As mentioned in section 4.1, one of the most important gaps is the ineffective communication of 

intra company activities that will affect the performance of intercompany activities in operational 

level. With this respect, this improvement is mostly focused on the communication of 

operational activities that goes wrong during the process. It mainly aims to create a smooth 

communication between LSCs and account managers by decreasing the workload and 

communication lines in case of encountering situations such as capacity shortages, loading site 

problems, ferry problems, etc. that will cause late delivery and ultimately, customer 

dissatisfaction along with possible loss of money for the destinations where there is system such 

as make to order. Hence, it aims to communicate the problems that may arise due to 

intra/intercompany problems as well as external problems that may lead to late deliveries. As a 

result, we aim to make information public to the customers so that they can be aware of the 

status of the orders.  
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Ideally, in the literature, it is widely suggested to share this kind of information via creating a 

web portal where the shipper firm enters their customer code and carrier feeds the system with 

all the information obtained about the status of the order. However, in this case, there is already 

excess amount of information flowing to the system and both Dow LSC and Den Hartogh 

account managers are having trouble to dealt with them; and there is also a considerable amount 

of time that they cannot reach other. Indeed, mostly Den Hartogh account managers are having 

trouble in reaching LSCs. In addition to that in loading site related extreme cases such as; 

waiting for the product excess amount of time, waiting for lab results excess amount of time, 

documentation problems, etc., it is mostly common that Den Hartogh account manager reaches 

the information far earlier than LSCs since the information flows through LSC via following 

long lines from operations site and relies on their commitment. 

 

Hence another method is necessary which decreases the contact necessity between Dow LSC and 

Den Hartogh account managers at least for a portion of orders that are seen important and 

prioritized. For this purpose, after discussions with carrier side, creation of a web portal where 

Den Hartogh account manager again enters information about the prioritized orders found useful. 

Yet, this time the nature of information and the tools capabilities is much more different than 

only phrasing problems. At a higher level, the interface should include automatic, mostly 

encountered categories which carrier and LSC agreed on. In case of encountering a situation that 

enters into one of these categories for a specific prioritized order, then the account manager will 

choose the related category and an automatic warning will be created for the responsible LSC. 

Based on the category of the problem, there are indeed a few options to take. For instance if the 

carrier is not capable of diverting any container/truck, then most common option for LSC is load 

date/time changes or as another example; when there is excess amount of time spent at the carrier 

site due to various reasons, then account manager will choose the related category and there will 

be indeed a few options that LSC can take to help the carrier. After the actions taken by the LSC, 

then the system will again create a warning procedure for account managers and depending on 

the action taken by the LSC, the presumed status of the order will be entered by Den Hartogh 

account manager since they can easily understand what will happen to order. After all, every 

communication will be automatically fed to the common web portal and shared also with the 

customer.  

 

If such a mechanism is created, in case of facing on-site problems, train problems, capacity 

issues and ferry misses, which are most common ones detected during analysis, the 

communication line will automatically decrease at least for important orders. Both sides will 

save some time and also it will be easier to inform the customer so that they can adjust their 

activities depending on the order status. 

 

However, in order to make this work, this interface should be used by committed employees that 

are extremely aware of the consequences of miscommunication and importance of customer 

satisfaction. Especially prioritization is the backbone of the successful implementation of this 

interface. If the prioritization is shared effectively via the tool that is already at Dow personnel’s 

service -but not used much, it gets easier to initiate the process. What is more, Den Hartogh 

account manager would not be in need of inquiries several times –sometimes requires several 

phone calls, emails and even in these cases end up with insufficient replies- which products have 

the priority. 
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5.1.5 Increasing communication lines for tactical level issues 

Lastly, this approach extends the scope of the communication line provided in the previous 

improvement via suggesting a direct and frequently used communication link between higher 

level personnel in tactical level. In the current way of process, most of the communications occur 

in the operational level in case of facing with problems. These communication lines are mostly 

between LSCs and account managers, and in some cases the issue is escalated to operational 

leaders. Even for extremely important situations such as strikes, plant closures and other pre-

known exceptional cases which can affect the flow of processes, communication boils down 

mostly to a pretty tight time window where the relevant actions are taken. 

Yet, these orders need way earlier communication. For unplanned, sudden strikes or plant 

closures, it is obvious that the cooperation is extremely operational. But, for planned closures, 

earlier known strikes there should be direct communication between higher level personnel other 

than only LSCs and account managers. After all, it is possible to enter this kind of information 

that affect the loading places, days can be entered into the operational tool described in section 

5.1.2 and we can see the affect of loads in specific days and specific plants. Accordingly, 

possible actions and consequences can be discussed and actions much earlier than the operational 

time frame can be taken. As a result, carrier’s asset utilization and movements can be organized 

better and customer specific solutions may be adapted to the processes for related temporary 

period via order classifications and destination priorities.  

This is not only going to change the performance during these periods, but will also positively 

affect the perception of each party about each others. Although, there will still be performance 

related problems, it is much evident that they are both dedicated to a better cooperation for the 

ultimate purpose of better customer service and it will be a good sign of strategic relationship. 

5.2 Redesigned process flow 

Solution two and three are ready for implementation; and first, fourth and fifth can only be used 

in the long term. Because when they are applied, new procedures should be added. Since these 

procedures will be dependent on the decided classification of priorities (for first improvement), 

classification of communication types (fourth method), the responsible personnel; they are not 

reflected to redesign widely and their redesigns should be added after establishing the aforesaid 

procedure decisions. 

In this respect, the following modified process map obtained and it is explained briefly to give an 

overall idea with the assumption that the improvement suggestions (second and third) started to 

be implemented and the process flow reached a steady state: 
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In nature, it is significantly different than current flow of operations provided in Appendix 3. 

Briefly, in this process, the process flow separated into two parts as flow of operational and 

tactical activities. That is why the explanation is composed of two parts. First tactical level 

information sharing and later the operational flows that are affected from it are explained.  

At a higher level, every week, the first tool is run for the open order reports of the past nine 

weeks; and related actualization %, not communicated %, plant and customer related tables are 

calculated. Later the related result sheets needs to be sent to the carrier. After all, throughout the 

week, the reports are sent to the carrier in order to let them run the second tool to be aware of 

Dow’s weekly possible orders in aggregate and plant level; and also make use of the related 

tables and results in deciding for which orders dummy order creation can be done. These open 

orders are continuously fed to these open order report lists upon arrival of the order if its planned 

goods issue date is not the preparation date of report. When the time comes, these reports sent as 

aforesaid. For each of these open order reports, the second tool is run by Den Hartogh account 

manager and the new open orders separated from the previous ones along with forecast 

estimates. Besides, in case account manager does not want to change them after the signal of the 

Figure 5.7 Modified process flow 
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program, the tool enters default ratios for distributions of daily loads for the all next seven days 

after the day report shared. Hence it is also possible to have an understanding on how many 

orders may need to be loaded at a specific day. Later for the new orders, by examining the 

plant/customer related results provided by Dow, after running first tool, dummy orders may be 

created for new open orders. At the same time, Den Hartogh account manager should provide 

their estimates on how many orders they may actualize for Dow. Later Dow responsible runs the 

formula provided in section 5.1.3 and check the carrier caused load date delay percentages in 

order to see whether the related figures are optimistic or not and also should apply the formula 

provided in the same section which aims to find the problematic, unplanned capacity shortages 

that need separate attention. After all, in case of seeing any significant capacity shortage, all the 

orders that will run throughout the rest of the week should flow based on the decided action 

plans such as prioritizing specific customer sites, assigning another carrier for a portion of it, 

postponing load dates, etc. These plans should ideally be discussed with the carrier and the 

decisions should be made together. Later, when the time of carrier notification approaches, some 

orders will follow separate paths due to earlier decided action plans and for the ones that are not 

seen as problems normal flow of operations will be done. If the order in the end reaches to Den 

Hartogh, then they are able to match the shipment number with one of the created dummy orders. 

If it is one of the created dummy orders, then the flag is changed to normal order. In the case that 

the dummy orders have not been changed to normal orders 1 day prior to the planned loading 

date, it should be automatically deleted so that carrier can release capacity. On the other hand, 

any capacity shortage is not seen, the remaining flow of operations are as same as the current 

detailed map. 

 

However, it should be mentioned that in order to make use of dummy order creation procedure, a 

unique number that can be used in matching the EDI message with dummy orders should be 

provided for each shipment. This number is indeed the customer order number. With the new 

software that is planned to be used instead of EDI is indeed capable of providing such 

information, but for EDI, Dow is not capable of changing its nature in this respect. 

5.3 Conclusion 

So to say, this procedure will not only save a portion of the orders from being sent late, having 

frequent late load date changes, having late loadings, late carrier changes -which result in 

additional costs such as documentation, etc. - but intuitively, the gaps that we found will be 

partially closed and we will create an open, reliable partnership. Above all, we will establish the 

base of a better partnership between the shipper and carrier company evolved around the purpose 

of better customer satisfaction.  
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CHAPTER 6 – CONCLUSIONS and RECOMMENDATIONS 
The objective of this research was to detect the tactical and operational level inefficiencies that 

led to customer dissatisfaction via a low 83% on-time delivery performance as a result of the 

distribution activities done between Dow and Den Hartogh. In this section found main causes 

that led to this low performance and related solutions for these are summarized. Later on, 

recommendations are provided with future research suggestions. 

6.1 Conclusions about major problems and the ways to tackle them 

Major problems that caused this low performance are capacity shortages and communication of 

intra/intercompany problems. As a consequence of these, delays of loadings and intermodal miss 

occurred. The gaps that need to be closed in order to diminish these occurrences were related 

with; the efficient and accurate forecasting sharing, lack of prioritization due to high capacity 

shortage that is common in the bulk liquids transportation, ineffective and miscommunication 

within companies; and finally, intercompany communication problems. 

In this sense, five solutions have been developed. Among these, first three aims to bring a more 

realistic and opportunistic perspective via creating a different operation style for prioritized 

zones, establishes the efficient communication of forecast in both tactical and operational level 

on top and guides on the effect of capacity shortages on the non-prioritized orders via additional 

feedback control mechanisms. The last two creates a better, noble communication of intra-

company activities and operational deficiencies in both tactical and operational level, which the 

success of the operations is still highly dependent. In the end, with the combination of these 

improvements, the gaps that are attached to our problem which stresses the inefficiencies within 

the current collaboration addressed. 

Within these solution set, second and third solutions that evolve around developed tools – that 

examine the integral efficiency levels and extracts the related accuracy number and provides a 

better forecast than Dow’s current tool- is widely applied in our redesign studies. In the end, a 

new way of process flow is created that encourages two-sided communication, lets the decision 

makers think about possible proactive actions in order to diminish the risks of late deliveries and 

also customer dissatisfaction.  

As final remark, most of these capacity and internal problems are common industry wide seen 

problems. There are various forums and platforms which these are discussed and solutions 

sought. Hence, we can say that almost all of these recommendations can be leveraged to the 

other carriers. However, only barrier that may keep us from doing so may be the IT capabilities 

of the carriers. Since Den Hartogh seems to have an IT advantage in the market, possess strong 

software and continuously develop itself, these solutions could be proposed. But, for less 

developed carriers, some of them may not be applicable. Especially, dummy order creation 

procedure needs a higher software capability. 

6.2 Future Recommendations/ Research 

Considering the size of the capacity issues, also commonly known truck and driver shortage 

issues in bulk liquids transportation market, it is highly likely to have deeper problem in the 

future in case of European market reaches its state prior to financial crisis. Hence, it is highly 

recommended to decouple the system and start applying different operational procedures as 

suggested in improvement proposal one. At least, by this way, the part of the chain that is 

generally called as “diamond” in marketing literature can be served well enough. 
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On the other hand, it is still possible to have a better forecasting via using the currently 

developed tool although it developed the current state. Since it calculates order numbers for each 

open order reports, it would be possible to make use of these individual calculations in order to 

make a better forecast that takes into account seasonality, trend and stationary and randomness 

effects. However, due to scope of the project and time limitations, these are left. So, a new 

research on development of this forecast can be carried out. 

It seems that Dow’s internal inefficiency related late loadings mostly occur in their old plants 

such as Polyol production plant in Terneuzen, MDI production in Stade, etc. Hence, it would be 

wise to scrutinize the issues rising specifically in these old plants. 

As a future research, new operational transportation methods that may perform better than 

current applications can be looked for and in case of finding such an opportunity, as aforesaid,  

capacity shortages may be relaxed via increasing the asset utilization of carriers.   

For Den Hartogh, the truck planning is extremely operational. Although almost most of the time 

the orders coming from Dow are two or three days before loading dates, the performance for 

these are pretty low. Oppositely, the performance for the rest that are mostly in the category of 

rush orders are around 95% due to earlier notice high attention in short operational periods. In a 

normal state of operations, a clever planner who is aware of this fact would try to push a portion 

of the orders later. Luckily, Dow’s highly vertical integration between Mumbai and Terneuzen 

and the questionable commitment levels of LSCs does not seem to be creating such a move. So 

to say, Den Hartogh needs to find a way of giving their planners a better visibility on the trucks 

and equipments and should create a better link between their MMP and TCP planners so that 

they can make prioritization of the important customers such as Dow more effective. 

It is also vital for Den Hartogh to seek for better cooperation with the rail, vessel and charter 

firms that they are using. Their performance is highly dependent on the performance of these 

other stakeholders. 

Lastly, since the current state of relationship seem to be far away from being called strategic, 

especially in operational level, it is necessary to implement contractual mechanisms that does not 

only include exit mechanisms and creates a balance between incentives and penalties. In the 

proposals provided, they can be inserted easily and indeed the way to do them given. As a 

starting point, Sols et al. (2007) that defines the framework of an effective performance-based 

logistics contracts may be used due to its comprehensive and practical perspective on balancing 

penalties and incentives by taking into account the different relationship levels.
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APPENDIX 1 BUSINESS PROBLEM SOLVING CYCLE 
Van Aken et al. (2005) claims that a sound business solving project has to satisfy the following 

criteria; client centered, performance-focused, design oriented, theory based, justified. These 

criteria will be applied on the business solving project. The ways that these criterions will be met 

are described below: 
 

 Client-centered: All major customer requirements will be identified and these measures will 

be taken into account in the phase of analysis. 

 Performance focused: This document will show that the focus of the research will be on 

understanding the current performances and improvements of these performances in line with 

the company problem. 

 Design oriented: The project is controlled by a project plan with the main of focus of 

understanding the problematic issues within the whole process in order to design a better 

process along with a better monitoring capability. Furthermore the project is focused on 

designing relationships and rules which will ease the process and guide the decision makers 

to make sound decisions.  

 Theory based: Valid and state of the art knowledge is used for the analysis and design 

activities. An extensive literature study has been conducted in order to support the analysis 

and design activities with the obtained state of the art knowledge. 

 Justified: All of the solutions will be provided with the reasoning behind them. 
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APPENDIX 2 DETAILED EXPLANATION OF PROBLEM SOLVING CYCLE 

In this section, short and concise explanations of the steps that are mentioned above will be 

provided. Along with the ultimate goals of the steps, major sub-goals that lead to the final aim 

will be briefly touched.  

Define Phase 

In this phase, it is mainly aimed to establish a clear understanding of the current process over 

time and identify where the focus on improvements should be. It also aims to link the customers’ 

needs, requirements and expectations with the core business process picture. For this purpose the 

identification of CTQs (critical to quality characteristics) that are key measurable performance 

characteristics of the process that satisfy the ultimate customers are done. 

 

Following steps are followed in order to reach the abovementioned goals and in the end have a 

better understanding of the process:  

5. SIPOC (Supplier-Input-Process-Output-Customers) diagram creation and 

determination of the goal 

6. Translation of customer needs and requirements into specific measurable 

requirements after collecting customer feedbacks, complaints and interviews 

7. Creation of high-Level AS-IS process mapping 

8. Creation of detailed AS-IS process mapping 

9. Graphing initial perceived root-cause diagram 

 

 Measure Phase 

In this phase, it is aimed to establish a baseline, which will identify where a certain sub-process 

is in relationship to defined goal, by using different measurement systems. To be able to 

establish this baseline, measurements for current metrics needs to be done and by this way, an 

idea about where the current business is, where it wants to go and what are the most major gaps 

that needs to be tackled can be illuminated. 

 

Following steps are followed in order to reach the abovementioned goals and in the end have a 

better understanding of the process:  

 Selection of key performance measures to identify business performance 

 Collection of data and examination of its nature 

 Creation of charts and graphs that shows the performance metrics and their relations with 

related higher level metrics 

 Gap between current performance and the desired performance 

 If there is, any “low-hanging fruit” (e.g. obvious process improvement opportunities 

based on preliminary information and which is easy to implement) for immediate 

remedies to reduce the gap 

 

Analyze Phase 

The data collection, examinations and graphical presentations obtained in the Measure phase 

are done to assist to identify what is happening to the desired output or goal. The next phase, 

known as the Analyze phase, will assist us to identify the reasons that lead to answers about why 
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issues are happening. Additionally, in this phase, root-causes, how these causes are related with 

the desired output/goal and the major contributors to the problem will be validated and 

identified. 

 

Briefly, following steps are followed in order to reach the abovementioned goals and in the end 

have a better understanding of the process: 

 Clear and final understanding and identification of gaps between the current performance 

and the goal performance 

 Root cause analysis should be concluded and validated with sound and reliable 

qualitative and quantitative methods 

 Quantification of root cause analysis in terms of contribution to the goal and a list of 

major root-causes that contributes the problem 

 

Improve Phase 

This phase focuses on reducing the problem causes and modifies current processes by adding 

value-adding sub-processes or steps along with eliminating unnecessary, non-value-adding and 

waste steps from processes. In line with these major process related modifications, after adding 

new processes and eliminating the waste, a modified business plan may also be created in which 

the required resources, the way that they are shared, communicated and who will be responsible 

for them are elicited. 

 

In short, following steps are followed in order to reach the abovementioned goals and in the end 

have a better understanding of the process: 

 Development of process map 

 How possible alternative solutions have been developed 

 How well the selected solution eliminates/minimizes the major root causes 

 Different elements of communication those were necessary to support the selected 

solution 

 The contingency plans to handle with any potential problems for selected solutions 
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APPENDIX 3 DETAILED PROCESS FLOW 

The first phases of the process are almost as same as the description provided for high-level detailed map, but there still exist a lot of 

details even in these parts. The rest of the process is explained in a much extensive manner for the five earlier mentioned sections in 

Chapter 2.3; and it is validated in the end. 

From Start to initiation of pre-execution activities:
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The process can be separated in terms of flow of operational and tactical forecasts; and flow of 

day-to-day basis shipments. Hence, the explanation of the detailed map will also be 

differentiated in this respect, the sequence of the explanation will be first flow of operational and 

tactical forecasts, and then the flow of operations will be provided. 

 

In the part related with forecasting, it can be said that Dow tactical forecasts are sometimes 

shared with Den Hartogh and additionally their operational forecasts that only include the actual 

orders and open orders are shared once a week. Among these tactical forecasts is not used in Den 

Hartogh side. However, weekly open order forecasts are used by account managers only for the 

purpose of checking whether there is any kind of extreme situation such as low number of 

incoming orders or high level of demand for a certain order. If there exists such a thing, then Den 

Hartogh account manager tries to discuss the issue with the Dow LSC (Logistics supply 

coordinator). Other than these, there is no use of these information that are provided by Dow.  

 

After these steps, the rest of the flow can be connected with the flow of day-today basis 

operation flows. The process related with them starts when the customer order arrives via 

different means of communication tools such as EDI, phone, fax, etc. to the CSR of Dow 

chemical. Upon this, the order is either entered into the system automatically via EDI or 

manually by CSR. After this step, the process follows two different paths until the creation of 

carrier notification due to the nature of the order. 

 

First of these paths is dedicated for non-rush orders. These orders are immediately stored in the 

system and included to the operational planning tool (TCS) for the purpose of using in the 

operational forecast calculations of the upcoming weeks. These are also used for the tactical 

forecasts in the long run. In the meantime, these orders follows the next step, which is the 

creation of delivery notes. These notes are tried to be created based on the site logistics capacity 

and product availability. Yet, this is not always the case. In some cases, they are created based on 

the expectation to see that the product will be available on time and in other cases, it is 

automatically created by the system when the product is seen available. It is worth to note that, 

the site logistics capacity check is mostly a skipped step in this phase. Upon creation of delivery 

note, the order awaits until the approach of planned loading date. Close to the planned loading 

date, site logistics capacity is tried to be checked by CSR and sometimes by LSC. Yet again, if it 

is expected to be available by the time of loading, then the carrier notification is sent to Den 

Hartogh via EDI, fax or email. 

 

On the other hand, for the second path, the rush orders follow a different flow towards the 

creation of carrier notification. These orders are not available in the actual order information 

provided within the TCS. Only in the coming weeks they can be seen by Den Hartogh in the 

shared operational forecasting tool (TCS) by including them into the open order forecast 

calculations, and in the long run they are also taken into account for tactical planning. In the 

meantime, these rush orders, which are mostly accepted by CSR only based on the expected 

product availability and expected site logistics capacity, are immediately communicated with 

Den Hartogh account manager via Dow logistics supply coordinator (LSC). In this case, Den 

Hartogh either accepts or rejects the order. In case of rejecting, the order is transferred to another 

carrier and the process ends due to the scope of the examined process. In the other case, if Den 
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Hartogh accepts it, delivery note is created and carrier notification is sent via EDI, fax or email 

immediately.  

 

After these two different paths that both end with the carrier notification, Den Hartogh account 

manager checks whether the incoming order is a standard order whose quote – the information 

that specifies the equipment type, specific requirements, etc. - is already linked with the standard 

pre-order database or not. If it is a standard order, then pre-order is created by making use of 

standard pre-order database. If it is not, in this case creation of a new quote is necessary. After 

creation of this new quote, it is immediately linked with the standard pre-order and stored in the 

standard pre-order database. Upon completion of these phases, account manager makes the pre-

order by copying from the standard pre-order database. The next step is the creation of container 

and route planning by the account managers. If the order is a rush order, then the assignment of 

equipments and routes are done manually. If it is a non-rush order, however, it is up to account 

managers’ decision whether to make the container and route planning manually or automatically. 

Indeed, mostly it is chosen to be done via the system automatically. After all the container and 

route planning is finished. At this point, depending on the loading site, it may be necessary to 

book a time slot for loading. After this point, the next steps are explained and depicted in the 

second part of the detailed map, “Start of Pre-execution activities”.  
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Start Pre-execution activities: 
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If it is necessary, both sides discuss the possibilities and agree on a loading time slot for the 

earlier specified date of loading. If it is not necessary, then this is due to the fact that the related 

loading site generally expects to have well enough capacity at the time of loading. Nevertheless, 

in the end, after these steps, the process passes to the next step, which follows either “Product 

and site logistics capacity check” step or “creation of load plan” step. This is because some sites 

require product availability and site logistics capacity checks, and others do not. In case, these 

checks are necessary, then the Sub-process1 -“Product and site logistics capacity check”- starts. 

Otherwise, the next step is as aforementioned; the creation of load plan. 

 

If the process does not enter Sub-process1 and as a result continue with the creation of load plan 

or if it enters the Sub-process1 and no cancellation occurs, in the end the next step is; creation of 

load plan for Dow side and the departure of truck for Den Hartogh side. 

 

Later, the truck is on the way to Dow Chemical loading site and in the meantime the steps 

followed in the Dow site are, in turn, distribution of load plan to the site operators, scheduling of 

site resources and equipments for loading; and transfer of the allocated product from storage to 

loading spot. However, it may very well be possible to see problems in the transfer of the 

allocated product due to production issues, usage of product for another order, etc. If such a 

problem occurs, then the Exception1 procedure is followed once again. If no problem has been 

encountered or it is agreed to postpone as a consequence of Exception1 procedure in case of 

facing with product transfer, then the process follows with the waiting for the Den Hartogh truck 

in Dow side. However, if the customer prefers to cancel the order, in this case, Den Hartogh TCP 

planners are informed and the process ends with cancellation. 

 

Assuming that the process continues, while Dow waits for Den Hartogh truck to arrive, Den 

Hartogh side may encounter with some problems that will delay the truck arrival process. If the 

problem is extremely serious, in this case Den Hartogh account manager is immediately 

informed. If it is not, then it depends on the communication efficiency between the driver and the 

account manager to identify and conduct the issue to Dow side. On condition that Den Hartogh 

informs Dow, then the system enters into Exception2 procedure and it may end up with 

cancellation, postponement or may continue with the way it should be. If Dow is not informed 

and the issue is overlooked, then Dow only becomes aware of the issue when the truck comes to 

the Dow side late, if there is no arrival check done by Dow LSCs at the Dow site. However, there 

is also the possibility that for some sites, Dow LSC notifies the unattended carrier status and tries 

to inform the Den Hartogh account manager. In these cases, the process follows the Exception2 

procedure again and previously mentioned situations might occur. Yet, again, this check is 

mostly skipped by LSCs. 

 

After all, this part of detailed map ends and the other section that includes the flow regarding 

with the check-in, loading and check-out is described and pictured. 
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Check-in, loading and Check-out: 
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Again assuming that no cancellation is occurred, the process either late or on time continues with 

the carrier arrival to the Dow site. Some sites are extremely strict on the carrier arrival times. If 

Den Hartogh arrives early to one of these sites, then it is asked them to wait for the originally 

agreed time and the process flows accordingly. If there is no such an issue, then the carrier 

continues with the inspection of truck in terms of different aspects. If there is no problem with 

the truck, then the next step is directing the truck to the loading spot and check-in finishes in this 

case. However, if there is a problem with the truck that violates the rules, in this case Exception3 

procedure is executed. In the end, this procedure may end up with cancellation of shipment, 

delay of the shipment and normal flow of operations, which is continuation with the check-in. 

 

If no cancellation has occurred, eventually the truck needs to arrive to the loading bridge. 

However, due to the previously stressed communication issues that are also illustrated in 

Exception procedures, it may be the case that the late arrival of the truck to the loading station is 

only realized at the loading time. This may be either an agreed time slot or a much wider time 

window as a loading date depending on the loading site. In any case, if the truck does not show 

up at the loading bridge on time, the Exception3 procedure is triggered again.  

 

If again no cancellation -which happens rarely- occurs, then the next step is the actualization of 

the loading at the bridge. Yet, this time necessary equipments (product, other loading support 

tools) need to be fully functional and ready in the Dow loading site. Nevertheless, there may be 

problems in this respect and problems may arise. In such a case, again Exception3 procedure is 

executed. 

 

Again, if no cancellation occurs, the next steps are, in turn, releasing the truck, providing the 

goods issue and checking out the truck from the site if there is no need for lab analyzes of the 

loaded product. Yet, this need is pretty rare and only done when the products are blended within 

the truck. Under such a circumstance, the check is done in the lab and depending on the lab result 

the procedure changes. If the lab result is normal, the next steps are as previously mentioned, 

releasing truck, providing the goods issue and checking out the truck from the site. However, if 

lab result is problematic, then Exception3 procedure runs again. After all, when everything goes 

fine, the next steps that are described in the fourth part of detailed map, “Delivery”. 



50 
 

DELIVERY 
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If again no cancellation occurs, even with a bit of a delay, the process flows and the truck is on 

the way to the customer site. If Den Hartogh realizes that there will be a delay in the delivery due 

to various reasons, then account manager tries to inform Dow LSC. This realization about the 

issue can be either done via Dow complaint based on the customer notification or tracking of the 

truck via satellite and other means of communication. In such a case, the Exception4 Procedure 

is the next flow of operations, which may end up with customer notification about delay or 

overlooking the delay and not informing the customer. However, it is also possible that Den 

Hartogh account manager do not realize the late delivery issue due to extreme workload of 

account managers and other communication barriers. Under such a circumstance, if the customer 

does not also relay a complaint via Dow LSC, then the delay will be only understood at the time 

of unloading, which may also cause a complaint from the customer. 

 

The next steps in the flow are then arrival of the truck to the customer site and unloading of the 

material. This truck is then directed to another Dow site either for another shipment or to another 

shipper firm. In the meantime, for the related order the delivery reports, which are related with 

the agreed loading date and time, delivery date and the actualized performances, are sent to the 

Dow site. In return, Dow may also sometimes provide performance measures. Finally, the whole 

process for this specific shipment is finished with the payment of necessary freight rates. 
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SUB-PROCEDURES and EXCEPTION PROCEDURES 

SUB_PROCEDURES: 

Sub-Process 1: 

 

When the next is step is Sub-process1, the LSC normally needs to make sure that the product is 

available. However, this step may be skipped, forgotten, or the information about this could not 

be reached due to various reasons. Therefore, in the end, this information is either reached by 

LSC or not. If it is reached and the product is found available, then the next step is the creation of 

the load plan as usual. If it is not reached, this step may be overlooked and the process may again 

continue with the creation of load plan as if there is no problem. If it is reached and found 

unavailable, then the process follows the “Exception1” procedure. 
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EXCEPTION PROCEDURES 

Exception1 procedure:  

 

This procedure only includes the information flow issues and reflects the possible next steps 

regarding with either sharing or skipping the information among Den Hartogh, Dow, and 

customers. In this step, at the beginning, the carrier may be informed about the problem (which 

may be product unavailability, site logistics issues, etc.) or it may be forgotten to be informed. If 

it is forgotten, then the process again follows the next steps as usual (the next step in the 

sequence). If it is not forgotten and the carrier is informed, then the effect of the problem on the 

customer delivery date is discussed. In the event of seeing a late delivery, the customer normally 

needs to be informed. On condition that the customer is informed, the customer then may accept 

the late delivery or cancel the shipment due to various reasons. If customers asks for 

cancellation, the TCP (truck and driver planning) department of carrier is informed via account 

manager and the process ends. In the other case, upon postponement, again the TCP planner is 

informed and the schedule is done accordingly and the process continue with the next steps 

However, it is also possible that LSC will forget to inform customer about the late delivery issue; 

and the process follows with the next steps on both sides as if there is no problem. Yet, these 

may lead to other various problems in the flow of operations. 
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Exception2 procedure: 

 

This procedure only includes the information flow issues and reflects the possible next steps 

regarding with either sharing or skipping the information among Den Hartogh, Dow, and 

customers. However, the difference with Exception1 procedure is that; this time only the 

problem occurred in the truck delivery is taken into consideration. In this case, either Dow side 

or the inner procedures of Den Hartogh may let the account manager be aware of the issue, and 

as a result, this procedure is triggered. Later, the account manager digs up the issue and tries to 

inform the Dow LSC. The rest of the possibilities in terms of information flow are as same as the 

Exception1 procedure.  
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Exception3 procedure: 

 

This procedure is almost the same with Exception1 procedure. The only difference is that, this 

time there is no possibility that the Dow LSC will skip the problem. This is because sooner or 

later the problem will be directed to LSC and they will need to communicate with Den Hartogh 

side. Hence, there is a step called as “Wait until realization”, which emphasizes that there is 

possibility that information about the problem will be escalated to LSC with a bit of delay. The 

possibilities with regards to the end results of execution is again as same as Execution1 

procedure.  
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Exception4 procedure: 

 

This procedure is almost the same with Exception3 procedure. However, it is only related with 

the customer notification about the problem. The only difference is that, this time there is no 

such a probability for the customer to cancel the order. This is because nothing like that has been 

encountered so far. In this procedure, eventually the problem will be transferred to LSC and they 

will need to communicate with Den Hartogh side. Hence, there is a step called as “Wait until 

realization”, which emphasizes that there is possibility that information about the problem will 

be escalated to LSC with a bit of delay. The possibilities with regards to the end results are only 

delay of the shipment. This delay may be shared with the customer or it may be overlooked to 

inform the customer. 
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APPENDIX 4 SUMMARY OF REGRESSION ANALYSIS 
 

Summary of the Regression Analysis 

In this section the results of multiple regression analysis and the level of their accuracy is 

discussed. Mainly, multiple regression analysis is used for finding the correlations between 

dependent and independent variables. However, in order not to lose any possible correlation, 

these variables are turned into continuous forms. At this stage of measurements, only some of the 

causes that are illustrated in root cause diagram could be measured due to data availability issues. 

2009 data is used for measurement with a statistically significant amount of sample size. General 

descriptions of the measured variables are as follows: 

 

1) On-time Delivery: A shipment is defined on time depending on the customer destination. 

For some customers on-time delivery is decided based on only dates, for some both date, and 

time is necessary to be checked. This is indeed the main dependent variable. It is a 

continuous variable in which for on time deliveries the value is 0 and for the late deliveries 

the hours of lateness is the returned value. 

2) Late Loading: A shipment is classified as late loading depending on the way the time slots 

are given. For some loading sites there is not specific time slot given for the loading and for 

these, only dates are checked. For the others, the time slots that are given by Dow is checked 

and 3 hours of residence time are added up to this number. If the departure time from the 

loading site is less than the obtained value, then the value the variable is 0, if not, in this case 

again the lateness of loading is kept. This variable is used both dependent and independent 

variable depending on the nature of the tested equation. 

3) Travel times: The record of times spent after loading until reach to the unloading site is 

represented with this variable. This is indeed a sign of the distance covered to reach the 

consignee city. 

4) On-time Arrival: This is indeed a binary variable. The returned value again depends on 

whether there is time slot booking or not. If there exists, then only arrival time to the loading 

site is compared with the agreed time slot. It not, in these case only dates are checked. 

5) Order Entry Pattern: This variable keeps the day difference between the carrier notification 

about the shipment and arrival of the order to Dow. 

6) Loading Residence Time: The time spent in the loading site is recorded with this variable. 

7) Product Unavailability: This is a binary variable in which it keeps record of the cases where 

the product is found available or not. 

8) Truck Rejection: This is also a binary variable, which keeps record of the trucks rejected. 

 

Two overlapping regression lines are tested. These lines are as follows; 

               On-time Delivery = f (Travel times, Late Loading) 

Late Loading     = f (On-time Arrival, Order Entry Pattern, Product unavailability,    

Loading Residence Time) 

 

After this point, correlations that may explain why the on-time delivery occurs are looked for. In 

case of finding significant correlations for the first and second equation, second equation is 

aimed to be inserted into the first one. Throughout the process, multicollinearity checks, power 

and significance checks are done and details of the followed procedure can be found in the next 
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section.  

 

However, after analysis, in the second equation, any significant correlation that may explain why 

loading is done late could be found. For the first equation, on the other hand, only travel times 

are found to be significant. That is to say, the final regression line that could explain the on-time 

delivery discrepancies is as such; 

 

                        On-time delivery = -0.0323016 + 0.253877*Travel Times 

 

Other quantitative analysis also gives the same conclusion for the second equation. When the % 

of late loadings ended with late delivery is compared with % of on-time loadings ended with late 

delivery, it is once again seen that there is no significant difference between the results. A simple 

representation of this comparison is as follows: 

 

 % of Late Loading ended 

with Late Delivery 

2009 17.22% 

Table 2.3 Late loading vs. On-time Delivery 

 

 % of On-time Loading 

ended with Late Delivery 

2009 15.07% 

Table 2.4 On-time loading vs. On-time Delivery 

 

From these results, it can only be concluded that, as the travel distance increases there is a higher 

risk of having a relatively less good on-time delivery performance. This is indeed matching with 

the reality. It is because; for longer destinations, driving hours, intermodal activities, product 

related constraints, customs issues, charter controls, etc. might come into play. Any unexpected 

control issues over these activities may lead to planning mismatches, coordination problems and 

especially for intermodal, a possible miss of the related mode and at the end, the shipment most 

probably ends up with late delivery. 
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DETAILED RESULTS OF MULTIPLE REGRESSION ANALYSIS  

The steps that are carried out for the analysis are as follows; 

 

Step 1) Carrying out the Multiple Variable Analysis 

a. If the correlation coefficient is bigger than 0.80 between any pairs, then the one 

that is seen as most irrelevant is excluded. 

 

Step 2) Putting all the remaining variables into the multiple regression equation 

b. Examining their p-values and the R
2 
value 

i. If p-value is smaller than 0.1 than, the independent variable is found to be 

significant in affecting the dependent variable. Otherwise, it is excluded 

from the equation. 

ii. With the remaining independent variables, regression model is run once 

again and new R
2 

value is found. 

iii. The independent variables that seem to be less effective are taken out of 

the equation one by one in order to see the affect on the R
2 

value, which 

tells us how much variation we can describe. If R
2 

value develops, then the 

equation is kept without the related independent variable. Otherwise, it is 

kept. 

 

Described steps are followed for twice since it was necessary to test for both On-time delivery 

and its sub-factors and also for the On-time Loading and its sub Factors. In the end, the results of 

these two different regression lines are put together and one main result needed to be created if 

there is any significant effect of On-time loading on On-time delivery. 

 

MAIN RESULT: Ontime delivery _in hrs_ = -0.0323016 + 0.253877*Travel Times 

 

Since On-time Loading _in hrs_ is found to be insignificant. 

 

1. On-time Delivery and its sub-factors 

 

Step 1) Multiple-Variable Analysis 

Data variables:  

     Ontime delivery _in hrs_, Travel Times, Late Loading _in hrs_ 

 

There are 876 complete cases for use in the calculations. 

Plot of Ontime delivery _in hrs_
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CORRELATIONS 

 Ontime delivery _in 

hrs_ 

Travel 

Times 

Late Loading in 

hrs 

Ontime delivery _in 

hrs_ 

 0.6400 0.0993 

  (876) (876) 

Travel Times 0.6400  0.1022 

 (876)  (876) 

Late Loading in hrs 0.0993 0.1022  

 (876) (876)  

Travel Times and Late Loading in hrs 

Correlation 

 

Result: 

There seems to be any pairs of correlations that have a value greater than or equal to 0.80. 

Hence, all of these variables are put into the regression analysis 

 

Step 2) Putting all the remaining variables into the multiple regression equation 

 

FIRST REGRESSION EQUATION: 

All variables are taken into account. 

 

Multiple Regression - Ontime delivery _in hrs_ 

Dependent variable: Ontime delivery _in hrs_ 

Independent variables:  

     Travel Times 

     Late Loading in hrs 

 

  Standard T  

Parameter Estimate Error Statistic P-Value 

CONSTANT -

0.0416612 

0.091926

8 

-

0.453199 

0.6504 

Travel Times 0.252487 0.010359

2 

24.3733 0.0000 

Late Loading in 

hrs 

0.214545 0.163492 1.31227 0.1894 

 

 

 

 

Analysis of Variance 

Source Sum of 

Squares 

Df Mean 

Square 

F-

Ratio 

P-Value 

Model 1907.62 2 953.811 304.34 0.0000 

Residual 2736.02 873 3.13404   
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Total 

(Corr.) 

4643.64 875    

 

R-squared = 41.0803 percent 

R-squared (adjusted for d.f.) = 40.9453 percent 

 

Result Analysis 

The output shows the results of fitting a multiple linear regression model to describe the 

relationship between Ontime delivery _in hrs_ and 2 independent variables.  The equation of the 

fitted model is 

 

Ontime delivery _in hrs_ = -0.0416612 + 0.252487*Travel Times + 0.214545*Late Loading in 

hrs 

 

Since the P-value in the ANOVA table is less than 0.05, there is a statistically significant 

relationship between the variables at the 95.0% confidence level. The R-Squared statistic 

indicates that the model as fitted explains 41.0803% of the variability in Ontime delivery _in 

hrs_.  The adjusted R-squared statistic, which is more suitable for comparing models with 

different numbers of independent variables, is 40.9453%.   

 

In determining whether the model can be simplified, notice that the highest P-value on the 

independent variables is 0.1894, belonging to Late Loading in hrs.  Since the P-value is greater 

or equal to 0.01, that term is not statistically significant at the 90.0% or higher confidence level.  

Consequently, Late Loading _in hrs_ is removed from the model.   

 
 

 

SECOND REGRESSION EQUATION: 

 

This time Loading _in hrs_ is kept out of equation and the results are calculated once again. 

Multiple Regression - Ontime delivery _in hrs_ 

Dependent variable: Ontime delivery _in hrs_ 

Independent variables: Travel Times 
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  Standard T  

Parameter Estimate Error Statistic P-Value 

CONSTAN

T 

-

0.0323016 

0.091687

6 

-

0.352301 

0.7246 

Travel 

Times 

0.253877 0.010309

2 

24.6263 0.0000 

 

Analysis of Variance 

Source Sum of 

Squares 

Df Mean 

Square 

F-

Ratio 

P-Value 

Model 1902.23 1 1902.23 606.45 0.0000 

Residual 2741.42 874 3.13663   

Total 

(Corr.) 

4643.64 875    

 

R-squared = 40.9641 percent 

R-squared (adjusted for d.f.) = 40.8965 percent 

 

Result Analysis 

The output shows the results of fitting a multiple linear regression model to describe the 

relationship between Ontime delivery _in hrs_ and 1 independent variables.  The equation of the 

fitted model is 

Ontime delivery _in hrs_ = -0.0323016 + 0.253877*Travel Times 

 

Since the P-value in the ANOVA table is less than 0.01, there is a statistically significant 

relationship between the variables at the 90.0% confidence level. The R-Squared statistic 

indicates that the model as fitted explains 40.9641% of the variability in Ontime delivery _in 

hrs_.  The adjusted R-squared statistic, which is more suitable for comparing models with 

different numbers of independent variables, is 40.8965%. In determining whether the model can 

be simplified, notice that the highest P-value on the independent variables is 0.0000, belonging 

to Travel Times.  Since the P-value is less than 0.01, that term is statistically significant at the 

90.0% confidence level.   

 

Plot of Ontime delivery _in hrs_
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2. On-time Loading and its sub-factors 

 

Final Result Summary:  

Late loading _in hrs_ = -0.267668 + 0.261909*On_time Arrival + 0.0000123633*Loading 

Residence Time + 0.0192235*Order Entry Pattern 

 

Step 1) Multiple-Variable Analysis 

Data variables:  

     Late loading _in hrs_ 

     On_time Arrival 

     Order Entry Pattern 

     Product Unavailability 

     Loading Residence Time 

     Product Unavailability 

     Truck Rejection 

 

There are 343 complete cases for use in the calculations. 

 

CORRELATIONS 

 Late loading _in 

hrs_ 

On_time 

Arrival 

Order Entry 

Pattern 

Product 

Unavailability 

Late loading _in 

hrs_ 

 0.0947 0.3007 -0.0242 

  (343) (343) (343) 

On_time Arrival 0.0947  -0.0056 -0.1379 

 (343)  (343) (343) 

Order Entry Pattern 0.3007 -0.0056  0.0127 

 (343) (343)  (343) 

Product 

Unavailability 

-0.0242 -0.1379 0.0127  

 (343) (343) (343)  

Loading Residence 

Time 

0.0671 -0.3543 0.0204 0.0439 

 (343) (343) (343) (343) 

Product 

Unavailability 

-0.0242 -0.1379 0.0127 1.0000 

 (343) (343) (343) (343) 

Truck Rejection -0.0154 -0.0962 -0.1064 -0.0386 

 (343) (343) (343) (343) 

 

 

 Loading Residence 

Time 

Product 

Unavailability 

Truck 

Rejection 

Late loading _in 

hrs_ 

0.0671 -0.0242 -0.0154 
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 (343) (343) (343) 

On_time Arrival -0.3543 -0.1379 -0.0962 

 (343) (343) (343) 

Order Entry Pattern 0.0204 0.0127 -0.1064 

 (343) (343) (343) 

Product 

Unavailability 

0.0439 1.0000 -0.0386 

 (343) (343) (343) 

Loading Residence 

Time 

 0.0439 0.0014 

  (343) (343) 

Product 

Unavailability 

0.0439  -0.0386 

 (343)  (343) 

Truck Rejection 0.0014 -0.0386  

 (343) (343)  

Correlation 

(Sample Size) 

 

Result: 

There seems to be any pairs of correlations that have a value greater than or equal to 0.80. 

Hence, all of these variables are put into the regression analysis at the beginning. 

 

Step 2) Putting all the remaining variables into the multiple regression equation 

 

FIRST REGRESSION EQUATION: 

All the sub-factors are put into equation 

 

Multiple Regression - Late loading _in hrs_ 

Dependent variable: Late loading _in hrs_ 

Independent variables:  

     Loading Residence Time 

     On_time Arrival 

     Order Entry Pattern 

     Product Unavailability 

     Truck Rejection 

 

  Standard T  

Parameter Estimate Error Statistic P-Value 

CONSTANT -0.617188 0.197071 -3.13181 0.0019 

Loading Residence 

Time 

0.000007878

24 

0.00000394

4 

1.99752 0.0466 

On_time Arrival 0.363059 0.148446 2.44573 0.0150 

Order Entry Pattern 0.121386 0.020729 5.85583 0.0000 

Product -0.0625188 0.251318 - 0.8037 
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Unavailability 0.248763 

Truck Rejection 0.197341 0.351058 0.56213 0.5744 

 

Analysis of Variance 

Source Sum of 

Squares 

Df Mean 

Square 

F-

Ratio 

P-Value 

Model 44.3948 5 8.87895 8.43 0.0000 

Residual 355.102 337 1.05371   

Total 

(Corr.) 

399.496 342    

 

R-squared = 11.1127 percent 

R-squared (adjusted for d.f.) = 9.79388 percent 

 

Result Analysis 

The output shows the results of fitting a multiple linear regression model to describe the 

relationship between Late loading _in hrs_ and 5 independent variables.  The equation of the 

fitted model is 

 

Late loading _in hrs_ = -0.617188 + 0.00000787824*Loading Residence Time + 

0.363059*On_time Arrival + 0.121386*Order Entry Pattern - 0.0625188*Product Unavailability 

+ 0.197341*Truck Rejection 

 

Since the P-value in the ANOVA table is less than 0.05, there is a statistically significant 

relationship between the variables at the 95.0% confidence level. 

 

The R-Squared statistic indicates that the model as fitted explains 11.1127% of the variability in 

Late loading _in hrs_.  The adjusted R-squared statistic, which is more suitable for comparing 

models with different numbers of independent variables, is 9.79388 

 

In determining whether the model can be simplified, notice that the highest P-value on the 

independent variables is 0.8037, belonging to Product Unavailability.  Since the P-value is 

greater or equal to 0.01, that term is not statistically significant at the 90.0% or higher confidence 

level.  Consequently, you should consider removing Product Unavailability from the model.   
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SECOND REGRESSION EQUATION: 

Insignificant variables are excluded and the analysis are made once again. 

 

Multiple Regression - Late loading _in hrs_ 

Dependent variable: Late loading _in hrs_ 

Independent variables:  

     On_time Arrival 

     Loading Residence Time 

     Order Entry Pattern 

 

  Standard T  

Parameter Estimate Error Statistic P-Value 

CONSTANT -0.267668 0.0395766 -

6.76329 

0.0000 

On_time Arrival 0.261909 0.0298599 8.77125 0.0000 

Loading Residence 

Time 

0.000012363

3 

0.000001201

55 

10.2894 0.0000 

Order Entry Pattern 0.0192235 0.00411844 4.66767 0.0000 

 

Analysis of Variance 

Source Sum of 

Squares 

Df Mean 

Square 

F-

Ratio 

P-Value 

Model 55.1197 3 18.3732 57.17 0.0000 

Residual 511.006 1590 0.321387   

Total 

(Corr.) 

566.125 1593    

 

R-squared = 9.7363 percent 

R-squared (adjusted for d.f.) = 9.56599 percent 

 

RESULT ANALYSIS 

 

Late loading _in hrs_ = -0.267668 + 0.261909*On_time Arrival + 0.0000123633*Loading 

Component+Residual Plot for Late loading _in hrs_
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Residence Time + 0.0192235*Order Entry Pattern 

 

Since the P-value in the ANOVA table is less than 0.05, there is a statistically significant 

relationship between the variables at the 95.0% confidence level. 

 

The R-Squared statistic indicates that the model as fitted explains 9.7363% of the variability in 

Late loading _in hrs_.  The adjusted R-squared statistic, which is more suitable for comparing 

models with different numbers of independent variables, is 9.56599%.   

 

In determining whether the model can be simplified, notice that the highest P-value on the 

independent variables is 0.0000, belonging to Order Entry Pattern.  Since the P-value is less than 

0.01, that term is statistically significant at the 90.0% confidence level.  

 
Other Regression Equations: 

The less significant independent variables are taken out of regression to see the effect on R
2 

value. However, all the time the percentage of variance that we could explain decrease 

remarkably. Hence all of them are kept in equation. 

 

Multiple Regression - Late loading _in hrs_ 

Dependent variable: Late loading _in hrs_ 

Independent variables:  

     On_time Arrival 

     Loading Residence Time 

 

  Standard T  

Parameter Estimate Error Statistic P-Value 

CONSTANT -0.175693 0.0345178 -

5.08991 

0.0000 

On_time Arrival 0.2611 0.029964 8.71379 0.0000 

Loading Residence 

Time 

0.000012423

6 

0.000001201

45 

10.3405 0.0000 

 

Analysis of Variance 

Source Sum of Df Mean F- P-Value 

Component+Residual Plot for Late loading _in hrs_
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Squares Square Ratio 

Model 48.2469 2 24.1235 74.26 0.0000 

Residual 518.128 1595 0.324845   

Total 

(Corr.) 

566.375 1597    

 

R-squared = 8.51856 percent 

R-squared (adjusted for d.f.) = 8.40385 percent 

 

Multiple Regression - Late loading _in hrs_ 

Dependent variable: Late loading _in hrs_ 

Independent variables:  

     On_time Arrival 

 

  Standard T  

Parameter Estimate Error Statistic P-Value 

CONSTANT 0.094413

9 

0.027761

4 

3.40091 0.0007 

On_time 

Arrival 

0.20599 0.035780

3 

5.75708 0.0000 

 

Analysis of Variance 

Source Sum of 

Squares 

Df Mean 

Square 

F-

Ratio 

P-Value 

Model 16.297 1 16.297 33.14 0.0000 

Residual 787.217 1601 0.491703   

Total 

(Corr.) 

803.514 1602    

 

R-squared = 2.02822 percent 

R-squared (adjusted for d.f.) = 1.96702 percent 
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APPENDIX 5 RANDOM SELECTED SAMPLE RESULT 

Shipment 
Number 

REASONS 

305003911692 Ferry that goes to Russia missed and delivery has been delayed 

305003849385 
No truck could be found and loading date has been missed for VOPAK, later the next 
ferry was 2 days later 

305003755477 
Load date changed due to truck unavailability and loading is done one day later. 
Hence, the delivery delayed for one day. 

305003978803 
Charter's truck was problematic. Its pump truck was broken. Due to this load date 
change to 1 day later and delivery was 1 day later. 

305003959400 
Ferry was on time, but customs clearance took more than expected hence delivery 
was late. 

305003656646 Due to truck unavailability, delivery date change and delivery made later. 

305003934977 
No truck could be found and loading date has been changed; and the delivery is done 
late. 

305003964604 
Loading date changed due to truck unavailability. However, the truck caught the ferry 
time. Yet, ferry was delayed and the delivery finalized late. 

305003898764 
Ferry is overbooked and the truck could not take the ferry. Hence the delivery was 
late. 

305003888897 No truck was available to deliver. 

305003561265 Due to truck unavailability, loading was done 1 day late and delivery is done late. 

305003812906 Ferry is missed and the time that needs to be spent across England is still too much. 

305003946212 Due to rail delay the delivery was late. 

305003622513 
Loaded 2 hrs later. Yet they arrived the destination on-time. But customer did not let 
them drop the container. Hence it seemed like late delivery. 

305004039172 
It took 17 hrs to load the container and ferry that goes to Russia is missed. On the 
other hand there was a missing document issue which caused delay at the customs. 

305003731578 
A truck loaded the product and dropped it after a short while. Later the truck that 
needs to pick up the container could be found later and the delivery was late. 

305003627906 Due to train delay, the delivery was late. 

305003900392 Due to train delay the delivery was late. 

305003744170 
A truck could not be found for the requested time slot and there was no more time 
slot available next day. Hence the loading was done 2 days later and delivery was 
late. 

305003724423 
The container could not be found and the loading which needs to be done in the 
morning could not be done. Hence the ferry is missed. There was a blacklist issue. 
Easter period it is pretty busy. 

305004035851 
The loading needed to be done in the morning but it could not be done due to 
container unavailability. Hence the ferry was missed. 

305003667234 The truck was delayed at the customs and the shipment was late. 

305003696190 Loading took 17 hrs and the driving hour was normally 7 hrs. It was already late. 

305003701147 
The truck could not be found and loaded 2 days later. Besides it was not possible to 
use the Middleborough ferry since in this case there is a huge distance to travel. 

305003691231 
Wrong product ordered by Dow and then it became a rush order. But this time driver 
lost the sticker. 

305004042381 Ferry was overbooked and hence the delivery was late. 

305003863972 
Document was missing and port authority did not let them easily. Besides, there was 
enormous traffic. 

305004053060 Due to bad winter conditions, the delivery was late. 

305003582129 Due to truck unavailability the loading is done 1 day later and besides, they needed to 
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heat up the product which takes pretty long hours. 

305003866762 
Ferry was delayed and arrived to Russia late. On the other hand charter that needs to 
pick up the container did show up late and the distance was too much to go. 

305003684692 The loading at VOPAK finished at 17:30 and ferry was missed. 

305003847553 
Due to charter's truck unavailability the delivery within Russia could not be handled 
on-time. 

305003663496 There was no storage space to unload. Hence they waited for another time slot. 

305004008708 
DH received the order late, loading needed to be postponed due to truck/container 
unavailability, hence the delviery needed to be postponed, and they missed the ferry. 

305004022430 Boat is delayed and besides the charters unavailability caused the delay of shipment. 

305003861659 Charter could not pick up the container due to capacity issues. 

305003705193 
No truck was available to collect in the morning and loading was done late afternoon. 
Hence the ferry was missed. 

305003972770 There was no space to unload. Hence the date was changed. 

305003865872 The ferry was late and customs took long times. 

305003956325 The ferry was missed due to late loading due to truck unavailability. 

305003935918 The ferry was delayed for Russia. 

305003948555 The customs check took long hours and the document was missing. 

305003847310 Customer could not take the product and could not be unloaded. 

305003979008 Charter could not pick up the container due to capacity issues. 

305003704463 The ferry was delayed for England and hence the delivery was late. 

305003961544 The ferry was delayed and the customers check took more than expected. 

305003973120 
1 truck took the load and dropped it after a short while. Later the truck that needs to 
pick up could not be found easily. Besides the temperature was too low. 

305003763369 Ferry was overbooked and hence the delivery was late. 

305003790511 
The ferry was on-time but the customs clearance took more than expected. Besides, 
the road is around 898 km. 

305003893136 Customs took more than expected. 

305003754032 Deutsche Bahn train was delayed and the delivery was late. 

305004028748 Delay of the invoice caused customs clearance delay and the delivery was made late. 

305004011406 Due to bank holiday in England, no driver could be found. 

305003971357 
The truck could not be found and loading was done 1 day later and the delivery was 
late. 

305003840009 The ferry was late and customs took long times. 

305003986297 
Due to truck and container unavailability, they could not be able to unload on-time 
and ferry was missed. 

305003795684 The ferry was delayed for England and hence the delivery was late. 

305003663765 
The truck could not be found and loading could not be done on-time and hence the 
ferry was missed. 

305003686737 
The truck could not be found and loading could not be done on-time and hence the 
ferry was missed. 

305003975259 The train company did not rail the container and when DH found out it was too late. 

305003651297 
The product was off-spec and loading took till next day. There were still 400 more 
kms to go. 

305003582128 No truck could be found and the train was missed. 

305003935932 Ferry was overbooked and could not take the ferry. 

305003747167 1 truck picked up on-time but then 2nd should have taken it after a short while but it 
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could not be done timely. 

305003732126 The ferry was delayed due to weather conditions. 

305003625138 The train of DB was delayed and the delivery was done on-time 

305003916183 
Charter could not pick up the container due to capacity issues and there was a strong 
winter. Hence the road was also difficult to drive. 

305003775119 The ferry was overbooked. 

305003680737 The train was delayed and there were still 200km to go. 

305003967357 
Due to truck unavailability of Den Hartogh, they asked for another time slot and at the 
time they loaded the ferry was already late. 

305004000687 Ferry was on-time. Yet, the charter could not pick up the container. 

305004006540 Rail was delayed during transport and delivery was late. 

305003935082 
Due to product specification loading took more than expected and the delivery was 
done late. 

305003772052 Due to rail delay the delivery was late. 

305003663497 
Customer could not have any more storage space and Den Hartogh became aware 
of this on the way. 

305003924085 Ferry was late and afterwards the charter's capacity issue added up. 

305003863329 Ferry was on-time, but the customs took more than expected. 

305003913234 
The customer did not need the product and did not accept the product, but DH was 
not informed on-time. 

305003579261 The ferry was missed due to truck unavailability. 

305003576882 The temperature of the product failed too much and it needed to be heated up.  

305003721908 The ferry was missed due to truck unavailability. 

305003916380 
2 truck for 300 km and 1 truck dropped 40 kms later and the other truck could not 
pick up on-time. 

305003669108 Loading took more than 18 hrs still 400 kms to go. 

305003843958 Arrival was on-time but customs took more than expected. 

305003885479 
The temperature restriction of the product is very strict and hence the heating was 
needed and it take long times. 

305003856676 
The temperature restriction of the product is very strict and hence the heating was 
needed and it take long times. Besides the pump was broken at the customer site. 

305004054644 Container was not available to collect and hence the ferry was missed. 

305003915576 
Order sent too late. DH arranged a transport company but then this external firm said 
not possible. 

305003937159 Ferry arrived later than planned. 

305003860656 Ferry was delayed due to weather conditions and there was still long distance to go. 

305003946582 
Due to truck/container unavailability the loading needed to be done later and the next 
ferry was 2 days later. 

305003925995 Charter was not available and customs took more than expected. 

305003924431 There were no truck on 16th. 

305003861658 Rail was delayed to Hungary. 

305003765097 Due to temperature issues the heating was necessary. 

305004031015 Due to 2 truck allocation again. 

305003713054 The label was missing and hence the delivery was late. 

305003950997 The train was delayed and there were still 200km to go. 

305004005822 The invoice was not colored and the customs took more than expected. 
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APPENDIX 6 FIGURES AND TABLES 

FIGURES 
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Figure 4. TOOL Summary Table 
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TABLES 

Table 1 Load date change caused by carrier daily delay distribution 

 Total # of usable 

Load Date change 

data 

# of loadings 

delayed to next 

day 

% of Loadings delayed to 

another hour at the same 

day 

Total % 

2009 601 319 133 75% 

 

Table 2 Carrier caused load date change vs. On time delivery (Real Effect) 

 Carrier Caused Load date change  

Delivery Performance  
When There is no Load Date change 

Delivery Performance 
2009 73.57% 81.02% 
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