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The objective of this study is to improve the equipment availability forecast process in the 

container transport business. For the case company, forecast process is part of the equip-

ment control process. Improving the equipment availability forecast is a relevant issue to the 

case company because of the imbalance of import and export, which in turn is making the 

forecasting more important than before. Lack of accurate equipment availability forecast is 

causing the case company problems in booking export cargo, equipment reposition costs 

and storage costs. 

 

This study starts with the current state analysis where the weaknesses and possible areas 

of improvement are identified from the current process. After that, the conceptual framework 

from the literature is crafted to provide the theoretical framework for the study. In the two 

final sections of this study, the proposal for the improved forecast process is crafted with the 

key stakeholders, and then the proposal is validated using an interview with responsible 

manager and results from the partial testing the proposed process. Data collection methods 

used in this study are primarily interviews with the key stakeholders, with additional data 

used from the statistics and company internal documents. 

 

The results of this study is the proposal for the improved equipment availability forecast 

process that is part of the equipment control process. The proposal includes two main ap-

proaches, firstly, the estimates in the process are replaced with values calculated and con-

stantly updated using collected data, and secondly, tasks and responsibilities in the process 

are re-organized in order to better use the information available. 
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1 Introduction 

 

This study focuses on the problem of forecasting the cargo container availability in Fin-

land for the case company. Current process that is used to make forecasts about equip-

ment availability makes part of the equipment control process. Current equipment control 

process, however, is found out to be not accurate enough as a forecasting tool. As a 

result, this lack of forecasting ability causes costs from unnecessary and unexpected 

need to transport empty containers. Moreover, lack of forecast is causing problems in 

booking export cargo and providing customers with accurate dates when they can pick 

up empty containers. Therefore, the object of this thesis is to improve the forecasting 

process that is part of the equipment control process.  

  

1.1 Key Concepts of This Study 

 

Equipment in this study refers to standardized sea containers used to transfer cargo. 

Synonyms used are “container” and “unit”.  

 

Equipment availability in this study refers to how much, where and at what time the case 

company has freely usable cargo container to use for the export bookings. 

 

Equipment control process is the process that controls the use of containers. In this study 

equipment control process refers to the process used in the case company. Equipment 

control process includes maintenance decisions, empty container reposition decisions 

and suggestions and also forecast of the equipment availability. 

 

Feeder vessel is the container transport ship that is used for shorter than cross-ocean 

transportation. For this thesis, feeder vessel refers to vessel that transport containers 

between European ports where ocean vessel call and Finland. 

 

Ocean vessel is he container transport ship used for cross-ocean container transporta-

tion. Ocean vessels only call major continental ports and feeder vessels are used to 

collect units from and to the smaller ports. 
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1.2 Case Company Background  

 

Case company of this study is Cosfim, which is working as an agent in Finland and Baltic 

countries for a large Chinese-owned shipping line Cosco. Cosco container transport de-

partment is Cosco Container Lines Co., Ltd (Coscon), which is part of Cosco Group and 

is owned by the Chinese government. Coscon is one of the world’s largest container 

carrier when measured by available TEU capacity or number of vessels. Lately, a merge 

between Cosco and another large Chinese shipping line is shaping up, and new merged 

company is estimated to be 4th largest shipping line in the world. 

 

Cosfim is a privately owned company, with the ownership divided half to Cosco and half 

to John Nurminen. Cosfim has several departments, but this thesis will concentrate on 

the container transportation department, while others, for example dry bulk cargo depart-

ment, are not included. Cosfim is operating directly in Finland and Baltic countries, but 

Russia is also important market area because of the transit cargo transported via Fin-

land. Main operating areas are dictated by ports. Ports with most volumes are Kotka and 

Helsinki, with Rauma taking the third place. Minor ports with low volumes are Oulu and 

Kemi. Ports in the Baltic countries are Tallinn, Riga and Klaipeda. 

 

Main customers for Cosfim are both direct industrial customers, and forwarding and 3rd 

party logistics service providers. Forwarding and logistics service providers are espe-

cially present in the Russian transit cargo, and Cosfim has many Russian customers 

from that field that are creating a large part of cargo volumes and are vital for Cosfim. 

 

1.3 Business Challenge   

 

Business challenge for this thesis is the lack of forecasting equipment availability in the 

current equipment control process and the problems caused by that in Finland. Equip-

ment in this case means cargo containers used to ship customer’s cargo. Equipment is 

owned by Cosco, and is controlled by Cosfim at the time the cargo containers are in 

Finland. Most of the equipment is coming to Finland with import cargo, and in the ideal 

situation, import cargo would provide just enough equipment for the export cargo. How-

ever, this is most often not the case in the real world, and the business challenge for this 

thesis rises from the imbalance in export and import, which is causing unbalance in the 

equipment availability. Even in the ideal situation where import and export would be bal-

anced, some fluctuation in equipment availability would happen because of equipment 
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maintenance, different return times from the customers, and other minor factors. Above 

described issues are making equipment availability forecasting a challenge, and lack of 

precision in forecasting is, in turn, causing the need to ship empty units, sometimes with 

short notice, and also causes difficulties in booking export cargo and in addition to that, 

missed and postponed export bookings. 

 

Unbalance in export and import is a very acute problem at the moment, as transit cargo 

to Russia has been decreasing lately, and this transit cargo makes a large part of import 

cargo which is providing equipment for the case company to use in the export. Currently 

the situation is such that the case company export department would be able to have 

more bookings but is limited by the equipment availability. Described business problem 

is not only problem for the case company, but is also a common issue in the industry. 

1.4 Objective and Scope    

 

Objective of this study is to propose an improved process for forecasting equipment 

availability. Key to reaching this goal is to conduct a careful current state analysis. The 

current process will be mapped and possible development possibilities will be examined. 

Next step is to define the current process strengths and weaknesses, and based on this 

analysis and the available knowledge, to come up with a proposal for the improved pro-

cess. 

 

Scope of this study is limited to the improvement of the forecast part of the equipment 

control process used by the case company. As the case company is working as an agent 

for the shipping line, this shipping line has their own equipment control process used in 

global scale. Focus of this study is only in how the case company can improve their own 

process. Many problems occurring in the case company process originate from the 

weaknesses and features of the parent company equipment control process. This needs 

to be taken into account when discussing the proposal. The goal of this study is not to 

research or improve the parent company process, therefore the features from that pro-

cess are taken into account only as a starting point. 
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2 Method and Material 

This section presents the methods and materials used to conduct this study. First, this 

section describes research approach and the research design used in this study. Sec-

ondly, the next section presents data collection methods used in this study. Finally, a 

validity and reliability plan for the study are described in the last section.   

 

2.1 Research Approach  

 

Research approach for this study is a case study. Case study is a research approach 

that studies phenomenon in its real-life context. Case study is chosen as a research 

approach based on the nature of business problem, which is related to studying and 

improving the organizational process. For this kind of case, case study research ap-

proach is suitable. Case study research approach works for real-life cases where it is not 

evident what are the limits between studied phenomenon and context. Case study is also 

suitable for cases which are not historical, but where studied phenomenon is happening 

contemporary. Moreover, case study approach relies on previous knowledge with new 

data about studied case to provide analysis and solutions. Case study as a research 

approach is applicable when aim is to answer questions “why” and “how”. A typical case 

study process is presented in Figure 1. (Yin 2009: 1-4) 

 

 

Figure 1. Case study process (Yin 2009: 1). 
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According to Yin (2009: 1), case study research process is linear but at the same time 

iterative, as shown in Figure 1. Case study process is applied to this study in a way that 

the study has a planned research design that starts with the research objective and ends 

with the proposal to solve the business problem included in the objective. Study also has 

a multiple data collection stages and the proposal will be prepared in two stages with 

feedback between.  

 

2.2 Research Design  

 

As presented in the previous section, research approach for this study is a case study. 

Therefore, research design follows the principles of the case study. Research design for 

this study is presented in Figure 2.  

 

Figure 2. Research design in this study. 

 

As shown in Figure 2, the study starts with the objective that is described in Section 1. 

After defining the objective, next part of this study is the current state analysis, which 

leads to defining what are the strengths and weaknesses of the current process. Current 

state analysis provides three outcomes. The first target for the current state analysis is 

to come up with the process map where the current process is documented at a detailed 

level. The second, and more important target, is to come up with a list of key strengths 
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and weaknesses of the current process. The final target for the current state analysis is 

to analyse the performance of the current process on the general level. 

 

Current state analysis is conducted mostly by interviewing the key stakeholders involved 

in the current process. Additional data is collected from statistics and work instructions 

and other company documents available. Data collection methods are described more 

detailed in the next section. 

 

After the current state analysis, the third phase focused on finding the available 

knowledge about the weaknesses found out in the current state analysis. As the current 

situation is not clear at the beginning of study, the current state analysis also defines 

what kind of literature is needed to solve the problems found out in the current process. 

Outcome from the available knowledge section is a conceptual framework where the key 

concepts for the solution proposal are presented. The second target from the available 

knowledge section is to come up with new ideas and approaches for the equipment 

availability forecast process. The first and the second targets are linked to each other, 

but the second target is taken as a separate point because finding new ideas and ap-

proaches was one of the requirements for this study from the case company.  

 

Based on the current state analysis and the available knowledge, the first proposal for 

the improved process is created. Building the improved process is conducted with key 

stakeholders involved in the process to analyse possible solutions and get feedback. 

Outcome from this section is the 1st proposal for the improved process.  

 

Final phase of the study includes refining the first proposal with further feedback and 

interviews. Outcome from this final phase is the final improvement proposal for the pro-

cess validated by the case company. Validity and reliability are described more detailed 

in Section 2.4.   

   

2.3 Data Collection and Analysis  

 

Data for this study is collected in three phases. Data 1 is used for the current state anal-

ysis. Data 2 is used to craft the first proposal for the improved process. Data 3 is used to 

refine the first proposal into final proposal and validate the result of this study. Data is 

collected through interviews, statistics from the company ERP system and from the com-

pany documents.  
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2.3.1 Data 1 

 

Data 1 used for the current state analysis includes interviews from the key stakeholders 

in the process, statistics from the ERP system and work instructions. The main source 

of data is interviews, while statistics and work instructions are secondary source of data 

supporting data from the interviews. Interviews done at the current state analysis stages 

is shown in Table 1. 

 

Table 1. Interviews for the current state analysis. 

Inter-

viewed 

Person 

Main responsibilities in the Process Docu-

menta-

tion 

Time of inter-

view 

Equipment 

controller 

- To make sure that there is enough 

equipment for export use 

- Connecting link between import and ex-

port 

Field 

notes 

9.2.2016 

9.30 - 11.30 

Import 

Manager 

- General responsibility  

- Principal decisions 

 

 

Field 

notes 

15.2.2016 

13 - 14 

Export 

Manager 

- Provide information about incoming 

bookings 

- Provide extra information when 

needed(required container grades, 

priority customers, etc) 

Field 

notes 

9.2.2016 

11.45 - 12.45 

 

 

Since the key stakeholders in the equipment control process are rather few it is possible 

to interview all of them involved in the process in the case company. The stakeholders 

interviewed in the current state analysis are import and equipment control manager, ex-

port manager and equipment controller. All interviews were done as semi-structured in-

terviews face-to-face. Also more free conversation was allowed during the interviews, 

and additional information was received after the interviews. Questions used for the in-

terviews in the current state analysis are presented in Appendix 1. 
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In addition to the qualitative data received from the interviews, the study also utilizes 

statistics from the company ERP system to provide quantitative data. Data from statistics 

is used to support and triangulate data from interviews, and also to provide measure-

ments of the current performance level. Two statistics data is used at the current state 

analysis. The first is the average percentage of damaged units from the incoming import 

cargo units from March 2016. The second data used is empty redelivery times per each 

import booking during 2015. Both data is also used at the data stages 2 and 3. Detailed 

description of the statistical data used at the current state analysis stage is shown in 

Table 4 in section 2.3.2. 

 

Final type of data used at the current stage analysis is the company documents. Docu-

mentation about current equipment control process is very limited. There are some work 

instructions that were used as a reference for mapping the current process, but even 

some of those are old and not updated to match the current process. Therefore inter-

views had a lot bigger role in the current state analysis than documentation available. 

List of documentation used in the current state analysis is shown in Table 2. 
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Table 2. Documents used for the current state analysis. 

Document 

# 

Document name Format Size Description Access 

date 

1 ”Incoming container 

(=loaded) –exel” 

Word doc-

ument 

1 page Work instruc-

tions for up-

dating incom-

ing contain-

ers -Excel 

10.2.2016 

2 “Buukkio-

hjeet(2015)” 

Word doc-

ument 

8 

pages 

Instructions 

for updating 

export book-

ings into Ex-

cel  

10.2.2016 

3  

“ohjeet tuonnin hoi-

tamisen” 

 

 

PPT 

slides 

46 

pages 

Instructions 

for updating 

incoming im-

port contain-

ers from the 

ocean vessel 

10.2.2016 

 

Documentation included three work instruction documents that were used as a reference 

when building the process map. Document 1 included work instructions for updating the 

incoming import containers from the ocean vessels into the Excel-sheet. Document 2 

included instructions on how to update export bookings into the Excel sheets. Document 

3 added some instructions for updating the import containers into the Excel sheets. In 

conclusion, available work instructions were rather few in numbers and therefore only 

used as an additional data with main focus on the interviews. 

 

Three types of data used should provide accurate definition of the current state and make 

it possible to draw a detailed process map and define strengths and weaknesses of the 

current process. 
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2.3.2 Data 2 

 

Data 2 includes a work-shop with key stakeholders involved in the process. Stakeholders 

involved in this stage are same as in Data 1, except that the import manager was not 

available at the time. Purpose of Data 2 is to co-create 1st proposal draft for the improved 

process by receiving development ideas and feedback based on findings from the cur-

rent state analysis and the available knowledge stage. Details of the workshop are shown 

in Table 3. 

 

Table 3. Data used at the proposal building. 

Data  Participants Date  Documen-

tation 

Purpose 

Workshop Export man-

ager 

 

Equipment con-

troller 

7.4.2016 

8.30 - 9.30 

Field notes Receive feed-

back for the 

first proposal 

and further de-

fine the pro-

posal 

 

In addition to the workshop, data 2 also included statistical data to calculate values 

needed at the proposed new process. Statistical data used is shown in Table 4. 

 

Table 4. Statistical data used at the proposal building. 

Data Type Size From time 

Redelivery times Excel-sheet 1316 lines 1.11.2015 – 

31.12.2015 

Percentage of dam-

aged units 

Daily reports, text 30 pages 1.3.2016 – 

31.3.2016 

 

As shown in Table 4, two types of statistical data was used for the proposal building 

stage. Data for redelivery times included originally full year 2015, but data used was cut 

down to last two months. Data for the percentage of damaged units was collected from 

the daily reports for one month period (3/2016). 
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2.3.3 Data 3 

 

Data 3 includes a validation interview with the responsible manager and statistical data 

used to test the proposed process. Details for interview used for the validation is pre-

sented in Table 5. 

 

Table 5. Feedback data used at the proposal validation. 

Data  Participants Date  Documen-

tation 

Purpose 

Interview Import & 

Equipment 

manager 

21.4.2016 

11.15 – 11.45 

Field notes Validate the 

proposal, re-

ceive feedback 

for future de-

velopment 

     

  

Data 3 also includes results from the initial testing of the new process. As part of the 

testing, the most recent available statistical data is used to test the parts of the process. 

New statistical data used at the validation stage is shown at Table 6. 

 

Table 6. Statistical data used at the validation. 

Data Type Size From time 

Redelivery times Excel-sheet 720 lines 1.3.2016 – 

31.3.2016 

Percentage of dam-

aged units 

Daily reports, text 20 pages 1.4.2016 – 

20.4.2016 

 

As shown from table 6, two types of new data were used at the validation phase. Rede-

livery times were readily in the Excel-format, but percentage of damaged units had to be 

collected from the text-format daily reports and inserted into the Excel for analyse. Re-

sults from the initial testing of the proposed process are presented and discussed in 

Section 6. 
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2.4 Validity and Reliability Plan 

 

Validity and reliability in research are separate issues, but still connected to each other. 

Validity of the research can refer to internal or external validity. External validity means 

how well findings can be generalized to wider scope. External validity therefore refers to 

how well the findings of the study are transferable to wider use, or to another context. 

Internal validity on the other hand mean how well research measures what it is meant to 

measure. (Quinton and Smallbone 2006: 127) According to Quinton and Smallbone 

(2006: 127), internal validity can be tested with question “Was what was found a re-

sponse to the questions originally asked?” 

 

Reliability of the research tells how consistent findings are, and how accurate used data 

is. When reliability of the research is good, research can be repeated with similar results. 

However, repeatability can be a problematic measurement of reliability in business stud-

ies where people are involved. Reliability of the study can be improved by using different 

data sources and data collection tools, and by collecting data at different time points. 

Using different data collection methods is called triangulation. Using triangulation avoids 

the risks of incorrect data involved when only one data source is used. If several data 

sources support each other and point to same direction, the risk of using incorrect data 

is greatly lower.  (Hernon and Schwartz 2009: 73-74, Quinton and Smallbone 2006: 129-

131) 

 

Validity of this study is planned to be ensured by conducting the current state analysis 

using multiple data sources, and creating a proposal based on the current state analysis 

with the findings from the available knowledge sections. Additional data is used in creat-

ing the first and final proposal to ensure that proposal is feasible from the case company 

point of view. Additionally, outcome of the study should naturally match the objective set 

in the beginning stage. 

 

Reliability of this study is planned to be ensured by using a three different kind of data. 

Interviews from multiple stakeholders ensure that not only single opinion is taken into 

account, also all key personnel involved in the process are interviewed at all data collec-

tion stages. Moreover, statistical data and company documents are used to triangulate 

and ensure data reliability.  
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3 Current State Analysis 

 

This section analyses the current state of the equipment control process with the focus 

on the forecasting aspect. Equipment control process from the parts related to the fore-

casting will be documented and presented as a process map, and main strengths and 

weakness of the current process related to the forecasting will be presented and ana-

lysed. 

 

3.1 Overview of the Current State Analysis Stage 
 

This section describes methods and data used to conduct the current state analysis. 

Main source of data for the current state analysis is interviews, which is supported by 

statistics and several company documents, including work instructions and process def-

initions. The purpose of the current state analysis is to define the current process and 

current strengths and weaknesses. In addition, the current state analysis stage defines 

which weaknesses will be focused and therefore defines the starting point for the con-

ceptual framework section. 

 

3.2 Analysis of the Current Equipment Control Process 
 

This section describes the current equipment control process. Section briefly describes 

the purpose of the process, and after that process map and explanation for each stage 

of the process are presented. 

 

Purpose of the equipment control process in the case company is to manage equipment 

while they stay in Finland to make sure there are enough equipment available for export 

bookings. In addition to this, equipment control process also needs to control costs in-

volved in the equipment management.  

 

Equipment control process included two main inputs to forecast equipment availability: 

information about incoming export bookings and information about the equipment 

that can be used for those bookings. Based on these two inputs, equipment availabil-

ity forecast is made. Equipment availability forecast aims to show if it is possible to fill all 

export bookings, if there is need to transfer units empty either inside Finland or to or from 

Finland. Availability forecast is also used to make repair decisions. Current equipment 

forecast process is presented in Figure 3. 
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Figure 3. Current equipment forecast process. 

 

As seen from Figure 3, export bookings are used as an information source to know how 

much equipment is needed. For each new export booking a new line in one of the Excel 

sheet is created. The first data used is the feeder date that tells when the booking is 

leaving Finland, in other words, when the feeder vessel is planned to depart from Finland. 

Secondly, the number of containers needed for this booking is inserted into the sheet. 

Different customers also might have different free time which tells how long before the 

feeder date they can pick up the empty equipment from the depot, and this is also in-

serted into the Excel sheet. Free time directly affects how much in advance the equip-

ment used for this booking needs to be available. The most common free time is seven 

days, but there are some exceptions with agreed longer free time. Finally, the required 

grade means the quality of the required equipment. Some cargo requires better quality 

equipment, for example, if food products are shipped the equipment needs to be really 

clean. Some customers also have special requirements for used equipment, one typical 
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example comes from the paper producing companies. As paper rolls are loaded directly 

onto container floor, there must not be any damage or dirt on the floor that would damage 

or contaminate paper rolls.  

 

To forecast the equipment availability, it is also required to have information about the 

equipment that are coming to available for the export bookings from different sources. 

Main source for equipment is import cargo containers. After import containers are un-

loaded at the final customer, they are returned to the depot. Depots are located at the 

ports, usually at the same place or close to where the loaded containers are stored. 

When container is returned to the depot, depot record it into the system, and makes an 

inspection. Purpose of the inspection is to find out if a container can be used again as it 

is, or if any repair, cleaning or maintenance actions are needed. If the container passes 

inspections, it is placed into stack and is ready for export bookings immediately. If the 

container does not pass, it enters into maintenance & repair process. Depot creates re-

pair estimate where all required repairs are noted and inputs it directly into the case 

company web-based repair & maintenance system. After that, a decision to repair equip-

ment is made at the case company, or if the repair amount is large enough, the decision 

is moved to the parent company Hamburg office. 

 

Import containers are inserted into same Excel-sheets as export bookings. Data inserted 

is the numbers and types of import containers, and the estimated availability for export 

based on the ocean vessel estimated arrivals to European base port, which is in most 

cases Hamburg or Rotterdam. The ocean vessel arrival date is the only actual date used, 

while the arrival to Finland and time it takes before equipment is ready for export are 

static values based on estimation. 

 

Next, if there are empty reposition equipment arriving to Finland, they are also inserted 

into the Excel-sheets. Because empty reposition units most of the time come from other 

European ports, the estimated arrival dates are more accurate than the import cargo 

equipment where they come all around the world. The process for empty reposition units 

is the same as for the loaded units, except they go directly to depot after being dis-

charged from the feeder vessel. There are still damaged units that need to be repaired 

before used for the export bookings, so the final numbers of immediately available equip-

ment is still estimation, although more accurate than in the case of import cargo equip-

ment. This is because of uncertainty about how long the customer is keeping equipment 

before returning is not present in the empty reposition units. 
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The third type of data about incoming equipment is the repaired units. Units that are 

repaired and therefore now available for the export bookings are inserted into the Excel-

sheet into their respective column. 

 

Presently, all the information about export bookings and incoming equipment from differ-

ent sources are combined into several Excel-sheets. There are three Excel-sheet, one 

for each port: Kotka, Helsinki and Rauma. For each port sheet, there are three tabs, one 

for each main equipment size: 20’ standard container, 40’ standard container and 40’ 

high-cube container. Therefore there are in total nine Excel-sheets used. Special equip-

ment such as flat tracks and refrigerated units are handled separately outside of this 

process. The reason for this is that firstly special bookings are very rare, and secondly, 

including those into Excel-system would make it a lot more complicated and especially 

updating it would take a lot more time.  

 

After all data from the export bookings and incoming equipment is inserted into the Excel-

sheet, there is a simple formula that is taking into account previous export booking and 

inserted incoming containers and gives calculation for each export booking line on how 

big is the equipment stock at that time. Example of Excel-sheet filled with all the data is 

presented in Figure 4. 

 

 

Figure 4. Example of Excel-sheet used to forecast equipment availability. 
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In Figure 4, the second right column shows how many containers should be available for 

export after this booking line. Each line presents one export booking, and the number of 

containers needed for this booking is inserted into column F. The forecast gets more 

accurate the closer the date comes to the needed forecast date. Reasons for this are 

many, for example, there is not always data available from the export bookings. But the 

biggest reason is that the incoming import cargo is updated only weekly, and not into 

very far future. Therefore, in many cases, the forecast is showing a negative equipment 

availability into a few weeks away, although the situation in reality is not that bad. The 

data has just not been updated yet. Moreover, there are some buffers estimated into the 

number of incoming containers, such as the estimating repaired containers volumes a 

bit lower that they actually are. In addition, some percentage of incoming import contain-

ers are estimated to be damaged units which will not be available as soon as they would 

otherwise be. Based on the interviews, this leads to the situations where a slight negative 

availability number for about two week away is not yet critical, and usually there is still 

equipment available.  

 

In conclusion, forecast for container availability is formed from multiple sub-forecasts. 

Firstly, import containers redelivery times and time it takes until they are available for 

export need to be estimated. Latter includes also average maintenance time after rede-

livery and is therefore more useful information as it tells directly when unit is available for 

export. Secondly, for repositioned empty units percentage of damaged units and per-

centage of immediately available units need to be forecasted, and for damaged units 

average maintenance time needs to be also estimated.  

  

In addition to the operations in Kotka, Helsinki and Rauma, the case company also has 

operations in Oulu and Kemi, but volumes in these ports are so small that Excel-system 

is not used for those. Instead, Oulu and Kemi are managed by a simplified process where 

each export booking is handled individually and the required equipment is arranged case 

by case.  

 

3.3 Strengths and Weaknesses of the Current Process 

 

Based on the results of the current state analysis, there are strengths and weaknesses 

in the current equipment control process found out from the current state analysis. Some 

of the weaknesses, discussed in the last sub-section, will be selected as weaknesses to 

be focused in this study. 
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3.3.1 Weaknesses 

 

During the interviews it was found out that the interviewees were generally relatively 

happy as for how the process is working inside the case company. The most severe 

problems were seen to come from outside, and mostly related to co-operation with the 

parent company. However, there were also problems or areas of possible improvement 

in the process inside the case company. The weaknesses that came up in the interviews 

are presented in Figure 5. 

 

Figure 5. Weaknesses found in the current state analysis. 
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As seen from Figure 5, weaknesses of the current process are divided into five catego-

ries: Process, People, Environment, Data and finally separate category for weak-

nesses related to Cosco, the parent company. Weaknesses in these five categories all 

play their part in problems with forecasting the equipment availability. 

 

Weaknesses in the process category are related to how the process is built, what are 

steps in the process and how information is used in the process. In this category, four 

weaknesses came up during the current state analysis. First, process does not take into 

account the actual times it takes for the import containers to become available for export, 

instead rough estimates are used. Redelivery times used for forecasting at the moment 

are based on the most common free time agreed for each port, for Kotka that is 21 days 

and for all other ports 10 days. The second weakness is that incoming import containers 

are divided into the Excel-sheets using very simple formula that does not take into ac-

count that not all units are available at the same time. Some units will need repairing, 

and there is variation in the redelivery times. At the moment all incoming units are in-

serted into the Excel-sheet in one slot. The third weakness is also related to using rough 

estimates. Due to the inaccuracy and estimates involved in many parts of the process, 

there need to be some buffers used in the forecasting. From the incoming equipment 

there is always reduced a certain number of units, this applies to both incoming import 

containers, reposition units and units that are expected to be repaired at a certain time. 

These reductions are done based on previous experience and while they do provide 

adequate results, the actual accuracy is not known and therefore buffers need to be 

estimated bigger that would be needed with more accurate information. This sometimes 

leads to situations when there is actually more units available at some ports than needed 

and this in turn leads to unnecessary empty movements, storage costs and unneces-

sarily repaired units. The final process-related weakness is that the process is not docu-

mented almost at all. At the moment, everyone involved in the process know quite well 

their roles, but the risk is that if key person would leave the company, a lot of knowledge 

would be lost and managing the process would become difficult.    

 

The second category are the weaknesses related to People. The first weakness comes 

from manual data updating. As people are updating data manually, there are always 

mistakes. Sometimes mistakes are difficult to notice and they might be found out only 

later when damage is already done. Mistakes in the data updating are more relevant if 

there are changes in the organization and different people are updating data. This is also 
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related to missing documentation mentioned in the previous sub-section. Lack of docu-

mentation means that different people are sometimes updating data in a slightly different 

way and this leads to confusions. Second people related weakness is that there is only 

limited workhours available, and sometimes updates are not done in time and the fore-

cast is not up-to-date.  

 

The third category is weaknesses that come from the operating environment. This cat-

egory could also include mistakes related to the parent company, but it was decided to 

divide them to separate categories because weaknesses related to co-operation with the 

parent company were very evident during the interviews. Weaknesses in this category 

are ones that come from outside of the case company. The first is unstable vessel sched-

ules. Many times especially the feeder vessels that transfer cargo between Finland and 

Hamburg or Rotterdam are not in schedule. Delays have been even a week at the worst. 

Since forecasting of import containers is done based on the ocean vessel estimated ar-

rival date to Hamburg or Rotterdam and simple static number of days is added to that to 

get the time when the equipment should be in Finland, delays in feeder vessels do mess 

up forecast severely. The second weakness in the operating environment category 

comes from the public holidays in both Russia and China. They both interrupt operations 

and make forecasting more difficult. Russian holidays mean that transit cargo shipments 

are not picked up when estimated, or they are not returned in time. Chinese holidays in 

turn mean that it is very difficult to co-operate with the parent company, and receiving 

authorizations for repair estimates and reposition plans takes time. At the moment there 

is no function in forecasting that takes into account delays regarding holidays or other 

special cases that cause interruptions to normal operations. The final weakness in the 

environment category is changing economic and political situation that significantly af-

fects how import and export volumes are developing. Forecasting development of eco-

nomic and political situation is a huge issue, and is outside of scope of this paper, but it 

is still mentioned here as it has a big impact on the case company operating environment. 

 

The fourth category of weaknesses is related to data used in the forecasting process. 

Data used for the incoming import containers is taken from the ocean vessel voyages. 

This means that the arrival date received from the system is the date when the ocean 

vessel arrives to a European base port, mostly Hamburg or Rotterdam. From there the 

import cargo in transshipped to Finland with feeders. The data used is how much import 

cargo is in the each ocean vessel, and based on that it is estimated how much import 

containers will arrive to Finland and at what time. The problem with this is, that the feeder 
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schedules are not constant, there are delays at the base ports and even ocean vessels 

are sometimes late. This leads to inaccurate forecasting of import cargo and therefore 

incoming equipment. 

 

In addition, there are also clear problems in the data quality in the parent company ERP 

system. Sometimes there are import bookings in the system that never arrive, which 

means they do not exist in the real world, and this leads to inaccurate forecast of incom-

ing import cargo.  

 

Moreover, methods used in the process rely in many cases to rough estimations. Exam-

ples are the delivery times of the import cargo empty equipment from the customer, or 

repair times at the depots. While estimations are relatively accurate in the long run, there 

is a lot of variance and this can lead to unexpected situations when there is less or more 

equipment available at the certain time than expected. Problems with variance in the 

methods used is especially visible when volumes are low, which is the case at the mo-

ment.  

 

The last found weakness in the data category is that the data is updated manually and 

not in the real time. Sometimes there are delays in data updates and, as a result, the 

forecasts are not up-to-date. This is especially the case during holidays, or if there are 

people out of work. Delays in data updates can lead to confusion whether or not data is 

updated at the certain time, which in turn makes forecasts less reliable and therefore 

requires constant communication about the current situation.  

 

The final category for weaknesses is named after parent company and presents the 

weaknesses related to co-operation with Cosco.  According to the interviewees, there 

are from time to time trust issues with the parent company, and it was felt as if they do 

not believe what they are told about equipment availability situations. It is also possible 

that they also do not consider all the details involved and that leads to trust issues. One 

example is that it is possible that the system shows enough available equipment, but 

special requirements from certain customers make it not possible to use them all, many 

times this situation happened with paper cargo as paper requires floors to be in very 

good condition. Moreover, these trust issues appear to be with only certain people work-

ing in the parent company.  
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The second weakness related to the parent company is occasional very turbulent deci-

sion making. This means that decisions can change very quickly, and it is difficult to 

prepare for this. One example is freight pricing. Receiving import bookings is very de-

pendent on competitive freight prices, but sometimes decisions make at HQ do not sup-

port this and prices are raised too much above the market level. Also empty reposition 

decisions are sometimes difficult to anticipate and this leads to uncertainty about how 

much equipment will be repositioned empty to Finland in case it is needed.  

 

The final weakness related to co-operation with the parent company concerns the repair 

estimate handling. Repair estimates above a certain amount of money need to be ac-

cepted at the European HQ. Sometimes the European HQ modifies repair estimate in 

the system before accepting it, usually removing repairs that they do not see as neces-

sary. When this modified estimate is transferred to the repair depot, they perform only 

the repairs accepted. In some cases this leads to the situations where repaired units do 

not meet the required standards, especially for certain special cargoes such as paper. 

This in turn leads to the situations that even though the unit is repaired, it cannot be used 

for export bookings, or in the worst case the unit is released to the customer without 

noticing the faults and is then rejected by the customer. 

 

3.3.2 Strengths 

 

Although focus during the current state analysis was placed on finding weaknesses to 

improve in the current process, the strengths were also mapped. Strengths of the current 

process need to be known, since improving weaknesses should not at the same time 

eliminate the current strengths of the process. The main overall strength that came up 

during the interviews is the good co-operation inside the case company, as the one in-

terviewee put it: 

 

“The co-operation inside our company is excellent, we constantly talk to each 

other and if there are any problems, they are handled together” 

Export manager 

 

Interviewees felt that there is usually a good mutual understanding about how things 

should be done and what needs to be done, and informal information sharing works well. 

Moreover, the current process was seen as a huge improvement over the previously 

used process which was based on paper lists. Using Excel-sheets located in the server 
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makes it possible for all process participants to access and also update information at 

any time. 

 

As another strength, although not directly related to the case company equipment control 

process, Cosco equipment maintenance and repair system was seen as easy to use. In 

addition, container depots are inserting repair estimates directly into the system which 

makes maintenance and repair process less time consuming to manage. Moreover, gen-

eral good co-operation with the Finnish container depots was seen as an important 

strength. 

 

Finally, process definitions and responsibilities were seen a bit differently by different 

interviewees. Although all agreed that at the moment everyone knows their role rather 

well, there is no documented process and responsibilities at the moment. Some inter-

viewees did not see this as a problem, but on the other hand the manager who is re-

sponsible in the end for the equipment control process management did see this lack of 

documentation as a weakness and something that should be improved.  

 

3.3.3 Focus 

 

Although five categories of weaknesses were found during the current state analysis, it 

is not possible or feasible to tackle all these areas in this thesis. Therefore, focus of this 

thesis will be placed on weaknesses found in the categories of process and data, col-

oured in green in Figure 5. Categories coloured in red, environment, people and 

Cosco, will mostly not be included in this thesis, although for some parts they are con-

nected to process and data categories. Decision to select the process and data related 

weaknesses was made based on the nature of the weaknesses in these categories. 

Weaknesses in process and data categories are what could possibly be improved on. 

Weaknesses in these two categories are related to how the case company works. Weak-

nesses in the other three categories mostly come from the operating environment and 

are therefore very difficult to have any effect on. Although improving co-operation and 

relationships to the parent company would be very beneficial, that is also excluded from 

this thesis as that would be a huge issue on its own and does not fit into the original 

objective and scope of this thesis. 
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4 Available Knowledge on Process Development, Forecasting and Con-
tainer Management 

 

This section discusses available knowledge related to the issues found out in the current 

state analysis. Section is divided into four sub-sections. The first sub-section explores 

literature on the process development techniques. The second sub-section describes 

the forecasting methods relevant to empty container availability, mostly statistical 

methods that are applicable for this case. The third sub-section describes the best prac-

tices and operating models found in the literature about container management. Final 

sub-section then brings these three aspects together to form a conceptual framework for 

this thesis. 

 

4.1 Process Development 

 

This section describes methods found from the literature for the process development. 

In the context of this study, two approaches for the process development are discussed, 

Business process management (BPM) and Business process re-engineering (BPR). 

These concepts are described in more detail in the next two sub-sections. 

 

4.1.1 Business Process Management 

 

This sub-sections presents Business process management (BPM) as a concept to im-

prove processes. Business process management concept is a structured approach to 

analyse and improve company processes. (Zairi 1997: 2). One definition of the BPM by 

Smith and Fingar (2003) is following: 

 

“BPM is a general methodology that supports the design, management, and 

improvement of business processes in order to raise the productivity of a 

company”. 

 

BPM emphasizes the importance of seeing all organizational activities as a processes 

that interact with several functions inside the company. Boundaries between the func-
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tions can create problems in information flow and make the process less effective. There-

fore, aim is to move away from function-based organization and towards well defined 

and customer-driven processes. (Zairi 1997: 6). 

 

According to Zairi (1997), BPM has several key features that should be included in the 

BPM system incorporated into the company operations. All main activities of the com-

pany should be properly mapped and documented. Documented procedures provide ba-

sis for discipline, consistency and repeatability. Moreover, documentation provides pos-

sibility for continuous improvement based on problem solving that is one of the basics of 

BPM. BPM focuses on linking the horizontal functions inside the company with focus on 

the customer satisfaction. Linking the company functions through processes helps to 

bring down borders between functions and improves company performance. In addition 

to having proper systems, BPM is also an approach to change company culture. (Zairi 

1997: 3-6). 

 

One practical application for BPM according to Zairi (1997: 73) is problem solving pro-

cess used at Xerox. The problem solving process is a tool used to improve process on 

the basis of continuous improvement concept. Xerox problem solving process is pre-

sented in Figure 6. 

 

Figure 6. Rank Zerox problem solving process. (Zairi 1997: 73). 

 

 

The problem solving process used by Rank Xerox is a six step process from identifying 

the problems to create and implement solutions, and finally evaluate solution. In case of 
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solution is not good enough, process keep going on to find better solution. Problem solv-

ing process is a part of the systematic methodology that BPM uses to reach continuous 

improvement. One goal of the BPM is to reinforce the linkages between various company 

functions in order to make the process flow through functions. Identifying the problems 

between the functions is a key point in the process development concept of BPM. (Zairi 

1997: 73-79) 

 

In conclusion, BPM can be considered way to manage and improve key company pro-

cesses through continuous improvement, introducing best practices and process perfor-

mance measuring. In addition to measuring process performance, BPM also aims to 

manage and improve the dynamic capabilities of the process, in other words how the 

process is able to improve and react to changing environment. BPM has a strong em-

phasis on continuous improvement, but in some cases more radical approach is re-

quired. Another process development concept that has more aggressive approach to 

process improvement called Business process re-engineering is discussed in the next 

sub-section. 

 

4.1.2 Business Process Re-engineering 

 

This sub-section describes Business Process Re-engineering (BPR) concept. BPR is a 

radical approach to process development that aims to re-design processes in a radical 

manner. BPR has been defined as: 

 

“The fundamental rethinking and radical redesign of business processes to 

achieve dramatic improvements in critical, contemporary measures of per-

formance, such as cost, quality, service and speed” 

(Davenport 1995, quoted by Slack et al. 2010: 551) 

 

BPR has similar features to Total Quality Management (TQM) and Lean approach to 

process development, but has more emphasis on radical changes compared to more 

incremental development of TQM and Lean. Relationships between BPR, Lean and TQM 

are presented in Figure 7. 
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Figure 7. Relationship between BPR, Lean and TQM. (Modified from Slack et al. 2010: 
558). 

 

As shown in Figure 7, in addition to having a strong emphasis on rapid change, BPR on 

the other hand has emphasis on both solution and methods. Main principle of the BPR 

on solution, or what to do, is that process should be organized on end-to-end basis where 

process runs through all company functions. BPR principles on how to organize process 

are described in next sub-section. (Slack et al. 2010: 557) 

 

One of the main principles of the BPR is organizing processes around the natural flow of 

information. Part of this principle is also the idea of having those who use output of the 

process to also perform the process. Goal of this is to keep all the information required 

in the process close to the people performing the process, and if possible change roles 

so that the internal customer are their own suppliers and not depending on other the 

functions inside the company. Another principle of the BPR is to keep control and man-

agement close to where the work is performed. (Slack et al. 2010: 551) 

 

Summing up, BPR can be called a radical way to restructure the company operations 

and should be used with care and consideration. Many times BPR projects includes staff 

reductions, although this should not be main goal for the BPR project. Possible threat is 

that key personnel and core knowledge is lost in the process. Therefore, for best end 

result, BPR should be used in combination with other process improvement techniques 
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that has more emphasis on gradual change and long term improvements. (Slack et al. 

2010: 551-558) 

 

4.2 Forecasting 
 

This section described forecasting techniques and methods found from the literature. 

Objective of forecasting is to provide useful forecast from the information available. This 

includes choosing appropriate forecasting technique for the business case on hand. Ac-

cording to Lambert and Stock (1993: 560), there are seven basic steps in selecting and 

implementing a forecasting method. These steps are shown in Table 7. 

 

Table 7. Steps in selecting and implementing a forecasting method (Lambert and Stock 

1993: 560). 

# Step 

1 Identify the problem or purpose that the forecast will address. 

2 Gather available factual data, both internal and external to the company. 

3 Determine which forecasting methods most closely meets the objectives of the 

firm and the type of data available. 

4 Generate a good assumptions for each of the forecast elements. 

5 Compare the forecast to expectations. 

6 Analyze variance. 

7 Make adjustments in the forecast, if required. 

 

Following these steps shown in Table 7 above, forecasting techniques can be divided 

into two main category, qualitative and quantitative methods. Qualitative methods are 

based on numbers, and quantitative methods are describing phenomenon in words. Alt-

hough no forecasting technique can provide absolutely accurate results, in most cases 

using a combination of qualitative and quantitative methods provide best results. These 

two forecasting categories are described more in detail in the next two sub-sections. 

(Krajewski and Ritzman 2002: 545, Slack et al. 2010: 170) 

 

4.2.1 Qualitative Forecasting Methods 

 

Qualitative forecasting methods include methods that translate non-quantitative infor-

mation to numbers that can be used for decision making. One of these kind of qualitative 
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methods is the judgment method. Judgment forecasting methods translate opinions of 

the key people involved into quantitative data that can be used and analysed to provide 

a forecast. Judgment methods can be used if there is no historical or statistical data 

available, for example in the case of new product introduced. Judgment methods can be 

also used to make quantitative forecast more accurate by providing additional data. Es-

pecially when quantitative data is varied, judgment methods can increase forecast qual-

ity. Moreover, judgment methods can bring in contextual content of forecasted phenom-

enon that forecasts made with only quantitative methods cannot capture. Example of 

contextual content is the knowledge and experience of practitioners involved in the fore-

casted phenomenon. (Krajewski and Ritzman 2002: 545-548) 

 

Delphi method is one of the judgment methods used in the qualitative forecasting. Delphi 

method is a process that is used to gain mutual consensus from a group of experts in a 

certain area. Delphi method is based on anonymity of the experts. Independent coordi-

nator sends questions to chosen experts, and answers are done in a way that other 

experts don’t know others answers, or even who are involved in the process. Coordinator 

then collects answers and creates a statistical summary which is then sent back to the 

experts with anonymous arguments. Experts then may modify or change their answers 

based on the summary and arguments. There can be as many rounds as is needed to 

obtain consensus among experts. (Krajewski and Ritzman 2002: 549-550) 

 

Delphi method is a way to create forecast for long range when there is not enough sta-

tistical data available, or forecasted phenomenon is kind of that cannot be accurately 

forecasted using only qualitative data. Some examples are technological development, 

changes in society and changes in the competitive environment. Delphi method also has 

a several major shortcomings that reduce its effectiveness and usability. Major short-

comings of Delphi method according to Krajewski and Ritzman (2002: 550) are shown 

in Table 8. 
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Table 8. Major shortcomings of Delphi method (Krajewski and Ritzman 2002: 550). 

# Shortcoming 

1 Process can take a long time, even years 

2 Experts are not responsible for their responses, which means respons-es might 

be less meaningful 

3 Forecast accuracy of the Delphi method is not proved, although it is known to be 

fairly good in forecasting turning points 

4 Questions need to be prepared well, or results will not be accurate. 

 

In conclusion, Delphi method is one of judgment methods that can be used in addition to 

quantitative forecast methods to increase the forecast accuracy and include contextual 

information about forecasted phenomenon.  

4.2.2 Quantitative Forecasting Methods 

 

This sub-section describes quantitative forecasting methods. There are two group of 

quantitative forecasting methods, causal methods and time-series methods.  

 

Causal methods use historical data with combination of mathematically expressed rela-

tionships between the forecasted factor and internal or external factors related to it. Math-

ematically expressed relationships can be really complex, and therefore causal methods 

provide most advanced forecast in most cases. However, this complexity causes that 

causal methods require extensive analysis on the factors related to forecasted phenom-

enon in order to provide accurate forecast. One of the most used causal forecasting 

methods is linear regression. Linear regression method links two variables, dependent 

variable and independent variable, together using linear equation.  (Krajewski and Ritz-

man 2002: 545, 550) 

 

Compared to causal forecasting methods, time-series forecasting methods are simpler. 

Time-series forecasting methods rely heavily on historical statistics of the forecasted 

phenomenon. Time-series forecasting methods also assume that phenomenon will con-

tinue to behave in the same way in the future as it has in the past. Based on this as-

sumption, time-series forecasting methods create forecast based on historical data. (Kra-

jewski and Ritzman 2002: 554) 
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Time-series forecast can have five different patterns of fluctuation: horizontal, random, 

trend, seasonal and cyclical. Patterns are presented in Table 9. 

 

Table 9. Patterns in time-series forecast. (Krajewski and Ritzman 2002: 541). 

# Pattern Description 

1 Horizontal Fluctuation of data around constant mean 

2 Trend Systematic increase or decrease in the mean of the 

series over time 

3 Seasonal Repeatable pattern of increase or decrease, de-

pending on the time of the day, week, month or sea-

son 

4 Cyclical Less predictable gradual increases or decreases 

over longer periods of time(years or decades 

5 Random Unforecastable variation 

 

Each time-series has at least two of the patterns shown in Table 9, horizontal and ran-

dom. Other patterns may or may not be present in the time-series. As more patterns are 

present in the time-series, it means that more complicated methods to forecast are also 

required. (Krajewski and Ritzman 2002: 541-555) In the next paragraphs several time-

series forecasting methods are described. 

  

Most simple time-series forecasting method is naive forecast. Naive forecast method 

uses historical data directly to create the forecast. Historical data is not filtered or modi-

fied in any means, instead it is used as it is observed. For example if demand for last 

week was 20 units, forecast for next week is also 20 units. Naive forecast method can 

include trend if that is observed in the historical data. Example of this is that if demand 

for last week has raised 5 units from week before that, forecast for next week is 25 units. 

(Krajewski and Ritzman 2002: 554). In conclusion, the naive forecast method uses sta-

tistical data to predict the future and does not take anything else into account. Although 

naive forecasting method is really simple and is not applicable to all cases, for example 

when there is large variations in the forecasted phenomenon, it is easy to use and low 

cost option for forecasting. More complex time-series methods are presented next. 

 

Simple moving average method is the next step towards more sophisticated time-series 

forecast methods from the naive forecast. Simple moving average method uses average 
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value from historic data to forecast the future values. Simple moving average forecast 

method can be presented as: 

 

𝐹𝑡+1 =
𝑆𝑢𝑚 𝑜𝑓 𝑙𝑎𝑠𝑡 𝑛 𝑣𝑎𝑙𝑢𝑒𝑠

𝑛
 

 

Simple moving average can include as many historic values as wanted. In case of time-

series is stable, more historic values can be uses. On the other hand, if time-series has 

a clear pattern other than random, then using large number of historical values might not 

provide more accurate forecast, but can even decrease the forecast accuracy. In case 

of non-stable time-series, weighted moving average method can be used to increase the 

forecast accuracy.  (Krajewski and Ritzman 2002: 555-556) 

 

Weighted moving average forecast method is also using historical values, but unlike sim-

ple moving average method, different weight can be placed for the different values. Nor-

mally more weight is given to more recent values in order to have more emphasis on the 

recent data. Weighted moving average method is more responsive to changes is time-

series than simple moving average method. Weighted moving average forecast where 

three previous values are used with weights of 50 %, 30 % and 20 % is presented as: 

 

𝐹𝑡+1 = 0.5𝐷𝑡 + 0.3𝐷𝑡−1 + 0.2𝐷𝑡−2 

 

Weighted moving average method can use as many historical values as desired, and 

moreover weights can be adjusted to provide best possible result. However, weighted 

moving average method still shares the same weakness as simple moving average 

method, it lacks behind especially when time-series is not stable. Moreover, weighed 

moving average method requires a lot of data to be stored for the historical values. Lack-

ing behind can be corrected by using higher weights for recent values, but there is also 

another method that is called exponential smoothing method. In contrast to simple mov-

ing average method and weighted moving average methods, exponential smoothing 

does not require as many historical values, it uses only most recent value and previous 

forecast in combination with smoothing value (𝛼). Exponential smoothing method can be 

presented as: 

 

𝐹𝑡+1 = 𝐹𝑡 +  𝛼(𝐷𝑡 −  𝐹𝑡) 
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Advantage of exponential smoothing method is that it requires only two historical values. 

Level of emphasis on recent values can be adjusted by changing the smoothing value. 

Range for smoothing value is from 0 to 1.0 and higher value give more emphasis on 

recent historical values. Value for smoothing average can be defined using trial data and 

it can be adjusted after each forecast if needed. Normally if higher than 0.5 value is 

needed, it is signal that time-series has patterns that require more sophisticated fore-

casting method. (Krajewski and Ritzman 2002: 558-572) 

 

This section presented different quantitative forecasting methods, with focus on time-

series methods as they appear to be more fitting for the forecasting challenge of this 

paper. Next section describes basis on how to choose correct forecasting method based 

on the forecast challenge time horizon. 

 

4.2.3 Choosing Forecast Method Based on Time Horizon 

 

This section describes forecast time horizons and how they define what sort of forecast 

method should be used. Forecasting time horizons are usually divided into three: short 

term, medium term and long term. Short term is defined as zero to three months, medium 

term from three months to two years and long term exceeding two years. (Krajewski and 

Ritzman 2002: 546)  Different forecasting methods work well with different time horizons. 

In some cases, it is not worth to use more sophisticated forecasting methods like causal 

methods. In short-term forecasting there is: 

 

“Considerable inertia in most economical and natural phenomena. Thus the present 

states of any variables are predictive of the short-term future. Rather simple mechanistic 

methods, such as those used in time-series forecasting, can often make accurate short-

term forecasts and even out-perform more theoretically elegant and elaborate ap-

proaches used in econometric forecasting”  

(Hayes and Wheelwright 1994, quoted by Slack et al. 2010: 175) 

 

According to above quote from Hayes and Wheelwright (1994), simple time-series 

method can be most effective way to forecast when time horizon is short. Using simple 

forecasting method instead of more complicated also saves resources, and therefore is 

even more desirable choice. (Slack et al. 2010:175) If there is no historical data available 

and therefore time series method is not possible, judgment methods can be used for the 

short term forecasting. (Krajewski and Ritzman 2002: 545) 
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Forecasting challenge for this paper is short-term time horizon. Therefore, forecasting 

applications used are for most parts time-series based. More complicated causal meth-

ods do not fit as well into requirements of current forecasting challenge for the case 

company. 

 

4.2.4 Measuring Forecast Errors 

 

This sections presents methods to measure forecasting errors. Measuring forecast error 

makes it possible to estimate effectiveness of the forecast methods and therefore com-

pare different forecast methods to each other in order to define which method is giving 

the best results. 

 

Forecast always contains errors. Errors in forecasting are divided into two groups, bias 

errors and random errors. Bias errors make the forecast consistently show wrong results 

in one direction. Bias errors might come from not taking some patters into account, for 

example seasonal or trend patters. Random errors on the other hand do not come from 

neglecting patterns, and moreover do not make forecast consistently wrong in one direc-

tion. Random errors arise from unpredictable factors within forecasted phenomenon and 

make forecast randomly deviate from the actual values. All forecasting errors cannot be 

eliminated, but choosing a good forecasting model can minimize errors. Comparing fore-

cast errors between different forecast methods is a good way to estimate forecast 

method quality. In the next paragraph the most common statistical methods used for 

estimating forecast error are described. (Krajewski and Ritzman 2002: 566; Diaz et al. 

2011: 226) 

 

The most simple forecasting error (E) measurement is the difference between the fore-

cast (F) and actual measured value (D):  

 

𝐸𝑡 = 𝐷𝑡 − 𝐸𝑡 

 

Forecasting errors from certain time (t) can be summed together to get cumulative sum 

of forecast errors (CFE): 

 

𝐶𝐹𝐸 =  ∑ 𝐸𝑡 
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CFE is useful in finding out if the forecast has a bias error. If forecast has bias error, CFE 

will continuously get bigger. On the other hand, if the forecast has no bias error, but large 

random errors, CFE is small as large negative and positive errors will counter each other. 

In case of no bias error and only random errors, the CFE should oscillate around zero. 

To further define whether forecast method is working well, mean absolute error (MAD) 

can be used in addition to CFE. 

 

𝑀𝐴𝐷 =  
∑|𝐸𝑡|

𝑛
 

 

MAD is method to measure the dispersion of the forecast errors. MAD takes the absolute 

errors and divides them by the number of forecasts in order to provide information how 

much forecast on average deviates from the actual value, either in negative or positive 

direction. MAD can be used to estimate random error standard deviation in case of ran-

dom errors follow normal distribution. (Krajewski and Ritzman 2002: 566-567; Diaz et al. 

2011: 227) 

 

Another method to measure the dispersion of the forecast error is mean squared error 

(MSE): 

 

𝑀𝑆𝐸 =  
∑ 𝐸𝑡

2

𝑛
 

 

 

Compared to MAD, MSE is not taking absolute error values, but instead squares error 

values. Squaring errors means that large errors get exponentially larger meaning in the 

MSE. Choosing appropriate forecast error measure method is important in order to ana-

lyze the forecast performance. MAD is commonly used for the inventory control fore-

casts. MAD in combination with MSE are used by Diaz et al. (2011) to estimate the dif-

ferent forecast methods for empty container volume forecasts. As the nature of forecast 

problems this paper are similar, MAD in combination of CFE are used in this paper to 

estimate the performance of the forecast methods. (Diaz et al. 2011: 228) 

 

To conclude forecast section, choosing and implementing the forecasting system in-

cludes several steps. First forecasting phenomenon need to be identified, in other words 

it need to be defined what is wanted to forecast and why. Secondly, a suitable forecast 
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method is chosen based on the forecast challenge. The third step is to fine tune the 

forecast methods, for example finding best smoothing coefficient value. Final step is to 

continuously evaluate results of the forecast and to analyze if the forecast method is still 

valid and if needed, make adjustments to the forecasting method. 

 

4.3 Best Practice of Container Management 
 

This section presents best operating practices on how to manage container fleet found 

from the literature. Although not directly related to forecasting of equipment availability, 

it is still important to have a picture on how container fleet should be managed in order 

to improve the current container control process of the case company. Founding of this 

section are also related to the incoming merge with the parent company and another 

large Chinese shipping line, which is discussed in more detail in Section 6.3. Secondary 

objective of this section is to find out new approaches on how the equipment control 

process of the case company can be improved, as this was request from the case com-

pany. 

 

Empty container management has four different levels based on the geographical dis-

tances. These levels are global, interregional, regional and local level. Different levels 

are illustrated in Figure 8.   

 

 

Figure 8. Levels of empty container repositioning (Theofanis and Boile 2008: 58). 

 

Global level means ocean repositioning in massive, while interregional level is reposi-

tioning inside wide geographical area like Europe. These two large level management 
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strategies are not described in more detail as they are out of scope of this paper. Re-

gional and local level empty container management strategies involve balancing contain-

ers between the terminals or the ports. Goal of the regional and local level is minimize 

unproductive empty container movements and maintain sufficient inventory. For suffi-

cient inventory level also empty repositioning lead times need to be considered. (Theo-

fanis and Boile 2008: 58-59).  In case of long lead times and/or inaccurate forecast of 

future demand or empty container availability from import, bigger inventory is needed to 

maintain required customer service level. Empty container management options at the 

large scale are presented in Figure 9.  

 

Figure 9. Empty container management options (Theofanis and Boile 2008: 59). 

 

As presented in Figure 9, basically five options to handle the container imbalance at the 

deficit area exist. Two mostly used options are to import empties, either globally or inter-

regional. The third option is to lease containers at the place they are needed. Lease 

option is valid if there are lease containers available, and also if company policy allows 

leasing. In the case of the case company in this paper, all leasing decisions are made at 

the HQ. Therefore leasing units is not a direct option that can be used for short term 

container imbalance problems for the case company. Same applies to purchasing new 

containers, decision to purchase new containers is not done at the case company and 

therefore is not applicable solution. Final option to balance container imbalance is to co-

operate with other carrier or carriers. Although imbalance is in many cases problem for 
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all carriers in the same geographical area, there are still sometimes differences in con-

tainer balance that can be helped with co-operation and using containers from other car-

riers. Due to the current situation for the case company and incoming merge with China 

Shipping, this option is possibly valid in the close future. (Theofanis and Boile 2008: 58 

- 61) 

 

One possible solution to reduce empty container reposition costs inter-regional or re-

gional level where land side transportation is used is concept container cabotage. Con-

tainer cabotage means partnership with the inland transport company where the 

transport company moves container from one port to another for free or for minimal 

charge, and in turn can use container to transport cargo during the transfer. Whether 

container cabotage is feasible depends on if there is cargo available for the transport 

company to use empty containers for. (Notteboom and Merckx 2006: 567) Possible prob-

lems might come from container maintenance costs. If cabotage cargo is causing mainte-

nance costs it makes a partnership deal less economically viable, and moreover when 

container enters into maintenance process it delays availability for export at the destina-

tion port.  

 

4.4 Conceptual Framework  
 

This section brings together three previous section in order to conclude and form a con-

ceptual framework for this thesis. Conceptual framework is in turn used to build a pro-

posal for improved process in Section 5. Conceptual framework is illustrated in Figure 

10. 
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Figure 10. Conceptual framework for the improved equipment availability forecast. 
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Conceptual framework of this study includes three sections. The first section describes 

methods to develop the business processes. Two concepts are included in this section, 

Business process management and Business process re-engineering. The second sec-

tion is forecasting and this section presents methods to design a forecasting system, 

choosing a correct forecast method for the business case and finally how to measure the 

forecast performance by using forecast error measure methods. The final section of the 

conceptual framework presents best practice for container fleet management found from 

the literature. This section is smallest from three section in the conceptual framework as 

it was found to be quite challenge to find applicable best practices that would suit the 

objective of this paper. Still, some basic level container management options are pre-

sented in this section along with some possible new option on how to improve equipment 

control for the case company. Ideas and tools picked up from these conceptual frame-

work section are shown in Figure 10 as a smaller boxes around the main sections. These 

ideas and concepts from the conceptual framework are used in the next section to create 

a proposal for the improved process.  

 

The purpose of the next section is to utilize theoretical background from the conceptual 

framework to propose a solutions for the focus area weaknesses found out during the 

current state analysis. 
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5 Building Proposal for the Improved Forecast Process  

 

This section combines the current state analysis and the conceptual framework in order 

to craft the first proposal for the improved equipment control process which would be 

able to better forecast equipment availability. Conceptual framework is utilized in order 

to provide the proposal to the problems found in the current state analysis. This proposal 

is then discusses and evaluated with the key stakeholders. 

 

5.1 Overview of the Proposal Building Stage 

  

Proposal building stage included crafting of the first proposal draft that was evaluated 

with the key stakeholders. Data used at the proposal building stage included a workshop 

with the key stakeholders in the process. The purpose of the workshop was to evaluate 

and develop the first proposal draft. Workshop discussed the solutions proposed for the 

problems found out during the current state analysis. Framework for the proposal build-

ing workshop included a table (Table 10) with problems found out in the current state 

analysis with suggested solutions based on the conceptual framework. 

 

The conceptual framework was utilized in order to find grounded solutions for the prob-

lems. The process development section from the conceptual framework provides the 

background on how to develop processes. Key ideas from this section are related to 

information usage and sharing, and how information should be shared between company 

functions. These ideas were used to re-define some responsibilities and tasks in order 

to increase information flow. The second concept from this section is the mixture of more 

radical approach of re-building processes BPR and continuous improvement ideas from 

the BPM. Moreover, the criticism toward BPR included possible threat of losing the cur-

rent strengths of the process, and this is something that needs to be avoided in the pro-

posal. 

 

The forecasting section of the conceptual framework provides the methods to establish 

a forecasting system and choose correct forecasting methods. Additionally, the forecast 

error measuring methods are used to evaluate the effectiveness of chosen method and 

to support the ideas of continuous improvement. The proposed process is not meant to 

be the absolutely final process, one of the key principles behind the proposal is the idea 

of continuous improvement and dynamic capabilities of the process. 
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Final section from the conceptual framework point to best practice of the container fleet 

management. This sections was used to generate ideas on how to further develop the 

forecast process and was mostly used for drafting the future development section. 

 

5.2 Finding of Data Collection 2  

 

Foundation of the first proposal for the improved process is using a conceptual frame-

work to find a solutions for the problems found in the current state analysis stage. Pro-

posal only focuses on problem categories Data and Process as was decided in the cur-

rent state analysis section. Problems with corresponding conceptual framework section 

and proposed solution are presented in Table 10. Table 10 also includes estimated im-

pact on the final equipment availability forecast accuracy. 
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Table 10. Challenges and suggestions for the first proposal. 

 

# Problems identi-
fied in the CSA 

CF section 
used 

Suggestions for the pro-
posal building  

Estimated im-
pact on fore-
cast accuracy  

1 
Process does not 
take into account 
real import redeliv-
ery times 

Forecasting 
methods 

Calculate moving average 
for redelivery times 

MEDIUM 

2 
Incoming import 
containers allo-
cated using simpli-
fied method 

Forecasting 
methods 

Use data from return times, 
damaged units and repair 
times to define method to 
allocate units  

MEDIUM 

3 
Buffers calculated 
with estimates 

Forecasting 
methods 

Using more accurate meth-
ods to forecast availability 
will decrease need for buff-
ers 

LOW 

4 
Documentation is 
missing (process 
description, roles) 

Process devel-
opment: BPM, 
BPR 

Define and re-design re-
sponsibilities and docu-
ment new process 

LOW 

5 
Incoming contain-
ers taken from 
ocean vessel 

Process devel-
opment and 
Forecasting 
methods 

Use feeder vessel infor-
mation to fine tune initial 
forecast from the ocean 
vessels 

MEDIUM 

6 
Data quality prob-
lems 

 No solution found, impact 
on forecast low 

LOW 

7 
Statistical methods 
used have  big var-
iance 

 No clear solution found, 
problem related to low vol-
umes 

 

8 
Data updated 
manually and not 
frequently enough 

Process devel-
opment: 

BPR 

Improve documentation 
and re-define responsibili-
ties, and improve Excel 
sheets in order to decrease 
manual work and simplify 
process 

HIGH 

9 
New suggestion, 
no clear problem 

Process devel-
opment and 
forecasting 
methods 

Re-design the process in 
order to have a forecast for 
future export bookings 

UNKNOWN 
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Table 10 was the framework for the workshop with the key stakeholders. Problems and 

suggested solutions were discussed and evaluated in order to refine the first proposal 

for the improved process. 

 

Feedback for implementing forecast methods into the process in order to increase fore-

cast accuracy was seen as a possible option. However, values that would be forecasted 

and are currently estimated with static values are considered to be fairly accurate. There-

fore, impact on final forecast accuracy is possible not as big as was originally hoped for. 

Implementing forecast methods was nonetheless considered as a possible option and 

testing would be required to estimate efficiency to improving the forecast accuracy. Issue 

related to dividing import containers using simple method ( in a one lump) and solution 

to use statistical forecast methods in order to allocate containers based on historical 

distribution between damaged / undamaged units and average repair time was consid-

ered to be valid. It was suggested that percentage of damaged units should be fore-

casted using historical data but not only certain number of most recent values, but taking 

random samples from the longer time period. This would be to prevent errors if there are 

different than the normal number of damaged units in a certain time period. This is com-

pletely possible especially when empty re-position units are considered as they mostly 

arrive from only one source. 

 

Process development approach was considered to have bigger potential for improving 

the process. Especially proposal for changing the process for inserting import containers 

into the Excel-sheets was seen as a valid option. In the proposed new process, import 

containers would be taken from the feeder vessel, not from the ocean vessel as is done 

currently. Feeder vessel is the final vessel that transports the containers to Finland, and 

using data from there has two benefits. Firstly, data is more recent and transit time un-

certainty from European base port to Finland is removed. Therefore, forecast accuracy 

is improved as time horizon is shorter. The second benefit is that data from the feeder 

vessel is more frequent than the data from the ocean vessel. This is because there are 

several feeder calls in a week, and therefore data would be updated more often. One 

especially important benefit from this solution was considered to take place in situations 

of uncommon delays either at the European base ports or for the feeder schedules. 

These are the situations where current forecast process has problems, because static 

estimates are not valid in these situations. Using a feeder vessel instead of the ocean 

vessel eliminates mistakes from the delays at the base ports or with the feeder schedule. 

However, it was considered necessary to also keep ocean vessel data included in the 
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process, because this data is available sooner than the feeder data and is important for 

the export department to have a longer, although less accurate, time horizon forecast on 

future equipment situation. It was suggested that ocean vessel data would be kept in the 

process, and feeder data would be used to as a final forecast data to improve the final 

accuracy. Exact procedure on how to implement this should be designed and tested to 

validate the solution. 

 

Data quality problems were not considered to have a major impact on the forecast accu-

racy because of the low numbers of the incorrect data. Therefore, lack of solution found 

for this problem was not considered to be a major factor. Data quality problems appear 

to be related to how the bookings are handled inside the parent company ERP system, 

and therefore out of the scope of this thesis.  

 

Furthermore, the current situation at the case company was discussed in relation to the 

equipment control forecast process. Merge between the case company parent company 

Cosco and the China Shipping is moving forward, and some effects of this are starting 

to show. Co-operation with current China Shipping Finnish agent has been established, 

and container interchange between the companies is starting to take place. This is im-

proving the flexibility of the equipment usage and the case company is able to use equip-

ment from the China Shipping in addition to own equipment. It was suggested that this 

recent development would be taken into consideration when further defining the proposal 

for the new process.  

 

Finally, a proposal to re-design the process in a way that future export booking would be 

forecasted was discussed. Currently, future export bookings are not forecasted at all, 

only confirmed export bookings are used for the equipment availability forecast. Reasons 

for this are practical. Cosco does not accept forecast as a basis to relocate empty units, 

thus having a forecast for future would only serve internal purposes. In addition to this, 

number of export bookings fluctuate a lot, and therefore using historical forecast method 

would not probably provide accurate forecast. Forecasting export bookings is not cur-

rently considered necessary, but conclusion was that it is still an option that would be 

interesting to explore in the future. Accurate forecast for the future export bookings would 

require a forecast method that would combine quantitative and qualitative forecast meth-

ods. Combination forecast methods would have to include both historical data as a time-

series with probably at least seasonal and trend patters included, and in addition some 
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sort of judgment method to include quantitative data from the market situation and known 

future developments, for example, tender-contracts.  

 

5.3 Initial Proposal for the Improved Process 

 

Proposal for the improved process includes two approaches. The first approach is intro-

ducing the forecasting methods into the process in order to replace estimations. Cur-

rently, rough estimations are used at the multiple points in the process, and replacing 

these with values that are generated using statistical forecast method should improve 

final forecast accuracy. Forecast methods used in this case are time-series methods. 

Time-series methods fit best into the short term forecasting problems, which are present 

in this case. Time-series methods proposed to be used are shown in Table 11. 

 

Table 11. Proposal for time-series forecast methods to forecast values in the equipment 
control process. 

# Value Current 

method 

New method 

1 Redelivery time from release to empty 

return to depot 

Static value Moving average 

2 Time from the European base port to 

Finland 

 

 

Static value Static value / not 

crucial anymore in 

the new process 

3 Percentage of damaged units Estimate Moving average 

4 Average repair time Estimate Estimate / moving 

average in the fu-

ture 

 

As shown in Table 11, there are four values that contribute to the final forecast of the 

equipment availability. Redelivery time from the time of arrival to Finland to the empty 

return to the depot is presently included in the forecast process using static value. This 

static value would be replaced with value calculated from the historical data. Simple mov-

ing average is proposed to be used to calculate this value. Simple moving average is 

easy to calculate using data available from the company ERP system. Using a moving 

average instead of just a static value captures possible changes in the redelivery times 

and therefore is more accurate. The second estimate used is the time from the European 
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base port to Finland. In the proposed new process this value is no longer a crucial as 

final forecast is done using a feeder vessel data, therefore using a static value is good 

enough solution. The third estimate is the percentage of damaged units, and finally last 

estimate is average repair time. These two contribute to the deviation of immediately 

when returned to depot and later available units. Percentage of damaged units can be 

calculated from the historical data, a simple moving average method is used for this as 

it is simple and easy to calculate and should provide accurate enough results while cap-

turing possible change in the percentage of damaged units. Finally, the average repair 

time is used to estimate how long it takes for damaged units to become available. It 

should be noted that repair time itself is not only factor here, also time it takes to receive 

the approval for the repair contributes to this. In the case of repair estimate is above 

certain amount, authorization need to be received from the European headquarters. Be-

cause of this, average repair time is rather complicated and there is no clear data avail-

able. Therefore at this time static estimated value is the only choice, in the future it is 

possible to collect data and after that refine the forecast from this part. 

 

The second approach for the improved process is clarifying and updating responsibilities 

and used procedures. The purpose of this approach is to make the process more visible 

to everyone and enhance information flow through the process, and in addition to make 

the process more simple and straightforward to use at the operational level. Also, im-

proving the process documentation is included in this approach. The goal of this is two-

folded. Firstly, documentation supports continuous improvement which in turn should 

help to further improve the process in the future. The second and more direct improve-

ment is that anyone should be able to understand how the process works, and therefore 

manual data input can be done by anyone, and in turn frequency of data input can pos-

sibly be increased and made more flexible. Additionally, improving the Excel-sheets to 

decrease the manual work and make the manual data input simpler supports this ap-

proach. This includes updating the Excel-sheets to provide formulas where only actual 

data needs to be inserted and allocation of units is then done automatically, in contrast 

to presenting where allocation is done based on estimation and requires exceptional 

knowledge and expertise to do accurately.   

 

The proposal for the new tasks and responsibilities included in the process are presented 

in Table 12. 
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Table 12. Proposal for the new tasks and responsibilities. 

 

Task 

# 

Task description Old re-

sponsible 

New re-

sponsible 

Old tim-

ing 

New timing 

1 Update incoming units 

from the ocean ves-

sels 

Import 

dep. 

Import or 

export dep. 

weekly No change 

2 Update incoming esti-

mated available import 

units from the ocean 

vessel 

Equip. 

control 

Import, ex-

port or 

equip. con-

trol 

Weekly When 

needed, not 

crucial any-

more 

3 Update incoming re-

paired units 

Equip. 

control 

No change Weekly No change 

4 Update incoming 

empty reposition units 

Equip. 

control 

No change Weekly No change 

5 Update export book-

ings 

Export 

dep. 

No change Once 

booking 

con-

firmed 

No change 

 

New 

6 

Update incoming esti-

mated available import 

units from the feeder 

vessel 

No Import or 

Export 

dep.  

No Once feeder 

confirmed 

New 

7 

Update forecast varia-

bles 

No Equip. con-

trol  

No Monthly 

 

 

In addition to refining the present tasks and responsibilities, there are also two new tasks 

proposed in Table 12. The first new task (6) is to use data from the feeder vessels to 

provide more accurate information about incoming import containers. The previous task 

related to this (2) is still included in the process because this information is available 

earlier and is needed to create initial forecast that is then later made more accurate with 
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the task 6. The second new task (7) is included in order to keep the forecast variables 

described in Table 11 updated.  

  

5.4 Summary of the First Proposal  

 

Proposed solutions were considered valid by the key stakeholders, but further refining to 

form the final clarified proposal is still needed. Furthermore, certain testing to validate 

the proposed solutions is required, especially in order to define the final effect to the 

forecast accuracy. In order to test the proposed actions, some solutions will be imple-

mented to the current process in order to test the usability and how to implement them 

in the practical level, namely tasks 6 and 7 from Table 12. Proposals related to the pro-

cess documentation (problems 4 and 8 from Table 10) will be discussed in the next sec-

tion where the final proposal is made. 

 

The case company has operations in multiple ports, but in order to test the proposal, it 

was decided with the key stakeholders that only Kotka is used for the testing purpose. 

Furthermore, it was decided to limit the testing to 40’ HC units in Kotka. The reason for 

this is that 40’ HC units in Kotka are the most critical sector for the case company oper-

ations, and volumes are biggest there. In case of successful testing here, the new pro-

cess will be easily implemented to other ports and container types.  
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6 Validation of the Proposal   

 

This section discusses the validation of the new process draft and presents the final 

proposal for the improved process with recommendations and suggestions for the future 

development.  

 

Validation of the process includes testing some parts of the new proposal in addition to 

the feedback for the refined proposal from the responsible manager. Due to time limit for 

this paper, testing could not be done completely because it takes some time to collect 

statistical data, in addition to implementing the proposed changes to the process. There-

fore validation was based on the partial and initial test results in addition to the feedback 

from the manager responsible for the forecasting process.  

 

6.1 Findings of Data Collection 3 
 

Data 3 includes results from the partial testing of the proposed new process and Inter-

view to validate the proposal with the responsible manager.  

 

To validate the proposal, only import and equipment control manager was interviewed in 

the validation session. Reason for this are both limited time, and more importantly there 

were no major changes from the first proposal, and therefore when Data 2 from the pro-

posal building section was considered, feedback from the all key stakeholders was, to a 

big extent, already received for the proposal. Moreover, import and equipment manager 

is the one who is responsible in the end for the equipment control process, so it was 

logical to receive final validation from him.  

 

Comments from the manager were mostly positive and proposal was considered valid. 

Only doubt was whether or not the information from the ocean vessel is still needed with 

the proposed process as it is in a way same information that is later received from the 

feeder vessel and it means some extra work. But it was decided to keep it for now, and 

decide later after some testing if that information is actually required or not. Comments 

from the validation interview included:  

 

“Proposal seems like something we could use, we need to just test it and see 

how it works in real life” 

Import & equipment manager 
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Testing the proposal included the results from testing the calculated moving average 

values for the redelivery time from release to empty return to depot and the average 

percentage of damaged units. The moving average values calculated from the historical 

values were compared to the most recent available data to define whether they provide 

accurate results. However, this was only the initial testing run and more extensive testing 

from the longer time period will be needed. Therefore, testing needs to be continued in 

the future in order to reach final conclusion and whether the forecast methods used need 

to be refined. Results from the initial testing are presented in Table 13. 

 

Table 13. Test results from the first round. 

VARIA-
BLE 

VALUE 
FROM THE 
FIRST CAL-
CULATION 
ROUND 

ROUNDED 
VALUE 
USED FOR 
FORECAST 

VALUE 
FROM THE 
SECOND 
CALCULA-
TION 
ROUND 

CFE MAD 

Redelivery 

time 

12.57 13 11.56 -1035 5.11 

Percent-

age of 

damaged 

units 

0.18 0.2 0.16 -0.16 0.05 

 

 

Table 13 shows the results from the first round of testing the forecasting methods for two 

values used in the proposed process. Data for the first calculation round are older his-

torical data from the longer time period and data for the second round are the most recent 

available data. For the redelivery time the first calculation data is from 1.11.2015 – 

31.12.2015, and for percentage of damaged units from 1.3.2016 – 31.3.2016. Data’s for 

the second calculation round are respectively from the 1.3.2016 – 31.3.2016 for the re-

delivery time and 1.4.2016 – 20.4.2016 for the percentage of damaged units. Rounded 

values were used for the forecast purposes, and forecast errors are measured against 

these rounded values.  

 

As shown from the results, there are some forecast errors, especially for the redelivery 

time it seems that times from the second calculation round are shorter, which makes the 

CFE show rather large number. It should be noted that data set for redelivery time is 
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large, so even relatively small bias errors sums up as a big CFE in the end. In addition, 

MAD is rather big which refers to a high variation in the redelivery times.  

 

Additionally, percentage of damaged units is smaller for the most recent data than in the 

first calculation round. Perhaps not too much conclusions should be done from this yet, 

as the data sets are not that big (one month for the first round and less than a month for 

the second round) and there is again relatively high variation as MAD shows.  

 

In conclusion, from the first testing round, methods used to forecast these values seem 

valid, but longer testing period is needed to conclude whether they take all the variables 

into account well enough, or if more sophisticated methods are needed. Nevertheless, 

the initial results show that there is need to keep tracking values as they do appear to 

change during time. Calculating the forecast errors for these values is a valid way to do 

this, and especially CFE is a good method to measure the error for this case as it shows 

if there is bias error, in other words if used values are getting constantly wrong in one 

direction. Due to time limitations it was not possible to test the final forecast accuracy 

with the proposed process and compare it to performance of the old process. 

 

Examples of data used for the first and the second calculation rounds are presented in 

Appendix 2 and Appendix 3. Appendix 4 shows the example of daily reports used to 

collect the data for the percentage of damaged units. 

 

6.2 Final Proposal 
 

This section combines Data 2 and Data 3 from the proposal building and proposal vali-

dation stages to create the final proposal for the improved process. The purpose of this 

section is to clarify and crystallize the proposal into complete and easily understandable 

form. Overview of the new proposed forecast process that is part of the equipment con-

trol process is presented in Figure 11.  
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Figure 11. Proposal for the improved forecast process. 
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Figure 11 refers to the blue box in Figure 3 as the proposed forecast process is part of 

the equipment control process. The key features of the final proposed process are the 

same as the suggestions from the proposal building stage in Table 10. As described in 

the proposal building stage, proposal includes two approaches. The first approach is 

replacing the estimates with values that are calculated using collected data (Table 9). 

The second approach is refining the process tasks in order to improve information flow 

and simplify manual data input (Table 10). Main responsibilities related to the required 

data updates in the process are indicated with colored boxes. 

 

Forecast in the proposed process is divided into two parts, initial forecast and the final 

forecast. For the initial forecast, data from the ocean vessels is used for import units. 

This data is available sooner than the data from the feeder vessels, but is less accurate. 

In the final forecast, data from the feeder vessels is used to increase the forecast accu-

racy. At this stage, there is also an allocation formula introduced into the process. This 

allocation formula is implemented into the Excel-sheets and automatically allocates units 

from the feeder vessels to the dates in the Excel-sheet based on the allocation formula. 

Forecast accuracy is monitored, and allocation formula is updated using the collected 

statistical data in the case that is needed. A possible need to update the allocation for-

mula is estimated using a forecast errors as a tool to evaluate the forecast performance. 

 

Using an allocation formula instead of the old method, where units are allocated manually 

based on judgment and which requires a lot of experience and knowledge, has another 

additional benefit. In the proposed new process, manual data input is more simple and 

straightforward, incoming import containers from the feeder vessels can be checked from 

the system and inserted into the forecast Excel-sheets as they are, no judgment or 

knowledge is required as the allocation is done by the allocation formula. Updating and 

maintaining the forecast values (Table 5) that make up the allocation formula still needs 

to be done, but proposed time frame for that is monthly, therefore the total manual work 

load should be decreased. 

 

Allocation formula itself is rather simple, it takes the forecasted redelivery time, percent-

age of damaged units and repair times to define the average redelivery date for units for 

each feeder vessel arrival date. Draft of implementing the allocation method into the Ex-

cel-sheet used in the equipment control process is shown in Appendix 5. 
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The proposal also included the improving of the documentation of the process. As the 

proposed new process in not yet finally tested and accepted into the use, the process 

documentation was not created. Table 10 where the proposed new tasks and responsi-

bilities are indicated can be used as a starting point to document the process. 

 

6.3 Future Development 
 

This section discusses the possibilities for the future development of the proposal. The 

incoming changes to the case company effect the future development, therefore this is 

firstly explained in brief. Secondly, possible future steps to take in order to further develop 

the proposal are presented. 

6.3.1 Case Company Situation 

 

Currently, the situation with the case company is changing rapidly due to the incoming 

parent company merge. Merge is also affecting the case company equipment control 

process, as it is planned that the equipment will be shared with the other part of the 

merge. At the moment, it is still unclear how the merge and shared container pool will be 

arranged on the practical level, therefore the effect on the case company operations is 

also unclear. Due to this, the effect of incoming common container pool is left out of the 

scope of this thesis. However, the common container pool and the merge itself can have 

a great effect on the equipment control process and on the forecast process also and it 

might turn out that changes are needed to the process.  

 

During the current state analysis, the agent in Finland for the other part of the merge was 

interviewed in order to find out how they manage their respective equipment control pro-

cess and to find out possible good practices to be implemented into the case company 

process. Results of this interview were rather minor and were left out of this thesis as 

nothing usable related to the main objective of this thesis came up. However, this inter-

view provides the first step in possible preparation of combining the two companies’ 

equipment control processes. Current information is that the two Finnish agent compa-

nies will be somehow combined into one company that will be working as an agent for 

the merged parent company.  At the moment, it seems that the case company equipment 

control process is much more refined, especially with the proposed new forecast pro-

cess, and therefore it would seem logical to use that as a basis for the equipment control 

process used for possible new combined company. 
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6.3.2 Recommendation for Future Development of the Proposal 

 

In order to further refine the proposed forecast process, some possibilities for the future 

development options are discussed in this section.  

 

Firstly, average repair times were not calculated for this thesis, and the reason for this 

was two-folded. According to the key stakeholders, the repair times are rather short and 

from the experience consistent and therefore not remarkable source of uncertainty in the 

process. Although, if time to receive authorization from the Hamburg office for the repairs 

over amount that can be authorized by the case company is considered, the situation is 

more complex. The second reason for staying with the estimated time for the proposal 

was that the data to calculate the historical repair times was not readily available. Col-

lecting the repair time data and after that evaluating the accuracy of currently used esti-

mate should be done in the future. Based on that, the company should do the decision 

to either continue with the current method (estimate), or to start using a calculated fore-

cast for repair times. 

 

Secondly, new allocation method for the incoming empty reposition containers is not 

included in the proposed process, instead old method is still used. Reasons for this are 

similar to the first point, impact on forecast accuracy was estimated to be rather small, 

and data required is not collected at the moment. In addition, as the each empty reposi-

tion containers lump arrive most of the time from one location. It is questionable, how-

ever, how well the simple time-series forecast method would fit there to forecast, for 

example, the percentage of damaged units. But it would seem logical that the percentage 

of damaged units depends heavily on the source of certain lump of empty reposition 

units. For example, it is common that units arriving from Russia are in much worse con-

dition than the units arriving from most other locations. 

 

The third recommendation for the future is linked to the incoming merge. The merge will 

bring a new aspect to the equipment control process when there will be also China ship-

ping containers available for the use of the case company. This change also effects fore-

cast process, and availability of China shipping containers need to be included to the 

forecast. At the moment, it is still not known how the procedures of using China shipping 

containers will look like, and therefore it was not possible to include to this thesis. Some 

key aspects to consider are how fast China shipping units can be accessed from the 

decision that they are needed, and how reliably they are available. 
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Fourthly, a possible future approach is to include forecasting of future export bookings 

into the process. Currently, there is no forecast to the export bookings, only confirmed 

bookings are used. Option to include export booking forecasting into the process was 

discussed with the key stakeholders at the proposal building stage, but it was decided to 

leave it out from the scope of this thesis. The approach would most probably require 

rather complicated forecast system that would combine time-series methods to judgment 

method, and actual benefits are unknown. Still, this is possible way to further develop 

the forecast process in the future. 

 

The final and most crucial recommendation is to keep collecting data and continuously 

evaluate the forecast results, and if needed, further refine the used forecast methods. 

Continuous improvement is one of the key points in further improving the forecast accu-

racy. In addition to evaluating the forecast results, also effort to decrease the manual 

work should be considered. One close future possible change is to leave out data inputs 

from the ocean vessels if that is not considered necessary after testing the new proposal.  
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7 Discussion and Conclusions  

 
This section discusses the conclusions of this thesis. Firstly, summary of the business 

challenge, objective and research design of this thesis is made. The second part of this 

section evaluates the outcome of thesis in relation to the objective, and in addition dis-

cusses the reliability and validity of the thesis. 

 

7.1 Summary 
 

The purpose of this thesis was to propose improvements to the case company equipment 

control process in order to provide more accurate equipment availability forecast. Busi-

ness challenge of this thesis is related to the imbalance between import and export traffic 

which is making the forecast of equipment availability a relevant issue for the case com-

pany. Improved equipment availability forecast would help the case company to reduce 

the cost of empty repositioning, optimize repair decision, lower the required buffers and 

increase the customer service level towards export customers. 

 

Research design of this thesis followed the logic of a case study. Current state analysis 

was conducted in order to define the current process and find weaknesses and improve-

ment possibilities. After the current state analysis, it was decided to focus only on certain 

categories of weaknesses found in the current state analysis. Categories were chosen 

on the basis of what was estimated to be possible to improve, and decision was to focus 

on weaknesses related to how process is managed inside the case company and how 

the data in the process is used. Following the results from the current state analysis, the 

conceptual framework was constructed using available knowledge found from the litera-

ture. Conceptual framework had three main sections, one section for ideas about devel-

oping business processes, one section about forecasting methods and building a fore-

casting system, and the final section about found best practice for container fleet man-

agement. Final sections of this thesis combined the results from the current state analy-

sis to the ideas from the conceptual framework in order to propose the improved process. 

 

Proposal for the improved process has two main approaches. The first approach is to 

replace rough estimates used currently in the process with the values that are calculated 

using the methods found from the literature and historical data available from the case 

company system. The second approach is to redefine responsibilities and tasks in the 

equipment control process in order to simplify the operational forecasting process and to 

improve information flow in the process. This approach also proposes improvements to 
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documentation and used tools (mainly Excel-sheets) with the goal of making the process 

more visible to all stakeholders and to make it possible for more stakeholders involved 

in the process to do the required data updates. This should improve the information flow 

and increase possible data input frequency.   

 
The proposal also includes the aspect of continuous improvement. The goal is to keep 

tracking the forecasting results using a forecast error measuring methods as a tool and 

if required, and further develop the forecasting methods and the forecasting process. 

One possible development is to start using more complex forecast methods if the cur-

rently proposed more simple methods prove to be not efficient enough. In addition to 

continuous monitoring the forecast performance, the values used in the allocation 

method should be constantly updated using collected data. As more data is collected 

and used to refine the values, the forecast should become more and more accurate with 

the time.  

 

7.2 Evaluation of the Thesis  
 

The final part of this thesis is the evaluation of the process. Evaluation is done in two 

parts, firstly the comparison of the objective and outcome, and secondly from the relia-

bility and validity point of view.   

7.2.1 Outcome vs Objective 

 

Objective of this thesis was to create a proposal for the improved equipment control 

process that would provide better forecast for the equipment availability. Scope of this 

thesis is limited to the forecasting process that is part of the equipment control process 

of the case company. This was intentionally done even though it was found out in the 

current state analysis that many problems related to the forecasting come from the work-

ing environment and are related to co-operation with the parent company, or the features 

of the parent company equipment control process. Therefore, the outcome of this thesis 

is limited to the factors that can be controlled in the case company process.  

 

The outcome of this thesis is the proposal for the improved equipment forecast process 

which is part of the equipment control process, and therefore fills the main objective of 

this thesis. One of the challenges in this thesis was the definition of the objective and 

outcome as the equipment control process and the forecast process are easily confused 

with each other. It was decided to focus on the forecast process, but it should be noted 
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once again that the forecast process is integral part of the equipment control process 

and can’t be treated independently. In fact, before this thesis, the forecast process and 

the equipment control process were probably never considered to be separate pro-

cesses.  

7.2.2 Reliability and Validity  

 

Reliability of this thesis was ensured by 1) using multiple data collection rounds, 2) using 

multiple data sources and 3) using an available knowledge to provide a theoretical frame-

work for the proposal.  

 

Data used in the thesis included both statistical data from the case company system and 

interviews with the key stakeholders in the process. In addition, some company docu-

ments, mainly work instructions were used at the current state analysis. All the key stake-

holders in the process were interviewed during the data collection rounds, this was pos-

sible because the number of stakeholders is rather small. Therefore, all relevant opinions 

and feedback were received. Interviews were documented using field notes, and later 

some additional questions were made to further define answers. This was made easy as 

all stakeholders are physically located close to each other. Although the researcher had 

a general understanding of the equipment control process before the beginning the 

study, he had not worked in the process and therefore had no experience or prejudices 

about the process. This has made it possible to have a fresh view on the process, and 

in addition to base findings only on the data collections rounds, mainly interviews with 

the key stakeholders, not on researcher’s personal views or opinions. 

 

Validity of this thesis can be estimated by comparing the objective and the outcome. 

Outcome of this thesis is in line with the objective as described in the previous sub-

section, and therefore the outcome can be considered as valid. Outcome of the thesis 

was also accepted by the responsible manager as a valid. However, one threat to the 

validity of this thesis is the chosen focus. It was decided to focus only on the weaknesses 

related to the case company process, even though it was discovered during the current 

state analysis that some of the main problems in the equipment control process and in 

the forecasting arise from the working environment, mainly from the issues related to the 

parent company. Although this chosen focus was only possible based on what problems 

were estimated to be possible to solve, it does mean that some of the biggest problems 

were left outside of the focus of this study. For example, improving the co-operation with 

the parent company would be an interesting and relevant business problem related to 
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the equipment control process. The nature of problems found out in the current state 

analysis did turn out to be the biggest challenge in this thesis, and it limited the number 

of possible solutions to improve the forecasting process. The final improvement in the 

forecast accuracy was not tested yet because of time limitations of this thesis, and this 

is what needs to be done next.  

7.3 Closing Words 

 

This thesis proposes the process that would improve the forecast accuracy of the equip-

ment availability for the case company. As the situation with the case company and also 

for the business is changing at fast pace, it might be necessary to make changes to the 

process in the future. Also, the proposed process is not meant to be the final and com-

plete process, but rather a step to the right direction. Further testing and development of 

the proposed process should take place in the future, and continuous improvement is 

one of the key ideas behind the proposal.  
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  Appendix 1 

 

Questions for the Current State Analysis 

 

 

 

Questions for Data 1: Current State Analysis 

 

Date: 

Interviewed person:  

 

What is your role in the equipment control process? 

 

 

What are your main responsibilities in the process? 

 

 

How do you feel the process is performing at the moment?  

(Especially forecasting aspect) 

 

 

What, in your opinion, are the main strengths and weaknesses of the process? 

 

 

 

Do you think that the process is defined accurately enough? 

(Job descriptions, responsibilities, operating ways) 

 

 

 

 



   Appendix 2 

 

Example of data and calculation method for the redelivery times 

 



  Appendix 3 

 

 

 

  

Example of calculation method for the percentage of damaged units 

 

Kotka 

1.4.2016 – 
20.4.2016   

Steveco 
depot     gate in 

          

20 ok 

20 dam-
aged 

% of damaged 
units 

40 
ok 

40 dam-
aged 

% of damaged 
units 

5 day aver-
age 

absolute er-
ror error 

not in-
spected 

          

  #DIV/0! 49 8 0.16     

  #DIV/0! 17 2 0.12     

  #DIV/0! 15 2 0.13     

   6 1 0.17     

  #DIV/0! 10 3 0.30 0.18 0.02 -0.02  

  #DIV/0! 29 9 0.31     

  #DIV/0! 11 2 0.18     

   13 2 0.15     

  #DIV/0! 6 1 0.17     

  #DIV/0! 34 3 0.09 0.18 0.02 -0.02  

  #DIV/0! 42 1 0.02     

  #DIV/0! 24 3 0.13     

  #DIV/0! 11 1 0.09     

  #DIV/0!   #DIV/0!     

  #DIV/0!   #DIV/0! 0.08 0.12 -0.12  

     #DIV/0!     

  #DIV/0!   #DIV/0!     

  #DIV/0!   #DIV/0!     

  #DIV/0!   #DIV/0!     

  #DIV/0!   #DIV/0! #DIV/0! #DIV/0! #DIV/0!  

          

  #DIV/0!   0.16     

          

     0.20  0.05 -0.16  

     Forecast  MAD CFE  

          

 

 



  Appendix 4 

 

 

 

Example of daily report used to collect data for the percentage of  

damaged units 

 



  Appendix 5 

 

Draft of new Excel-sheet used for forecasting 

 


