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Abstract 

 

Lean Production, simply called Lean, is one of the most powerful concepts recently 

employed by many manufacturers and service providers in order to improve the quality of 

their products, eliminate any non-value adding activities from operation and reducing the 

costs of production. Relatively, Lean Services concept is created based on Lean 

Manufacturing to include service sectors. 

  

Many wastes exist within production and potentially all the processes related to that. Seven 

different types of wastes were being redefined over time to better fit service operations. A 

significant number of techniques have been defined in the Lean concept; make it possible 

to execute required actions for achieving such an improvement. 

 

Looking closer from different perspectives to operation helps the analyst to find the hidden 

wastes in the processes. With the help of Lean concept finding bottlenecks and problems 

will be much easier as wastes are categorized into different forms, so the analyst knows 

exactly where to look for it. After analyzing the current state, the next effort for executer is 

to try to eliminate these wastes and optimize the processes by applying Lean and other 

supply chain techniques.  

 

A future state then will be created to solve the problems observed in the current operating 

state and most importantly this state will offer a much smoother production flow and less 

wastage in the operation.  

 

This thesis is involved with use of Lean and Supply Chain tools in one of the UPS local 

centers aiming to operate on Lean principles in the end. This will bring the company 

continues improvement on the processes which helps the company in many aspects. 

 

  

Key words: Lean production, Supply Chain, Hidden wastes, Continues improvement 
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1. Introduction 

 

1.1 Company History  
Founded in 1907 as a messenger company in the United States, UPS has grown into a 

multi-billion-dollar corporation by clearly focusing on the goal of enabling commerce 

around the globe. Today UPS, or United Parcel Service Inc., is a global company with one 

of the most recognized and admired brands in the world. As the largest express carrier and 

package-delivery Company in the world, 15.6 million packages and documents daily, we 

are also a leading provider of specialized transportation, logistics, capital, and e-commerce 

services. Every day we manage the flow of goods, funds and information in more than 200 

countries and territories worldwide
1
. 

 

1.2 Lean Production  
The concept of lean production can be traced to Toyota Company in Japan. After the 

benefits this concept brought to Toyota it has been employed by other companies in 

Europe and America. The focus of this concept is on how to manage time and resources in 

a way that makes operations as efficient as possible. The goal is to minimize the use of 

resources in processes of the company by eliminating all forms of wastes. This concept as 

a general idea invokes many different philosophies such as Just-in-Time (JIT), Total 

Quality Management (TQM), Kaizen, Cellular Manufacturing, Value Stream Mapping 

(VSM) and so on. 

 

Kaizen, or the Japanese concept of 'continuous improvement', is a major influence on lean 

production. This is why lean manufacturing promotes teamwork among multi-skilled, 

multifunctional individuals at all levels to effect the continuous achievement of process 

improvements toward zero non-moving inventories, zero downtimes, zero paper, zero 

defects, and zero delays all throughout the organization
2
.    

 

According to lean production, or lean services the seven different wastes can be found in 

an operation and must be eliminated, that are as follow; 

1) Over-production;  

2) Transportation;  

3) Inventory;  

4) Waiting time;  

5) Over-processing;  

6) Unnecessary motion; and  

7) Defectives. 

 

Among the basic elements of lean production, the continuous product flow will be the most 

noticeable features of that. Then there may be a dedication of a process line to a group of 

products called cellular manufacturing resulting to a better flow of products and least stops 

and handling in operation. This will also increase the utilization. 

    

Benefits realized by companies that implemented lean manufacturing include:  

1) Waste reduction, and therefore, production cost reduction;  

2) Shorter manufacturing cycle times;  

                                                
1
 www.UPS.com 

2 http://www.siliconfareast.com/lean-manufacturing.htm 

http://www.siliconfareast.com/jit.htm
http://www.siliconfareast.com/tqm.htm
http://www.siliconfareast.com/kaizen.htm
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3) Lower manpower requirements;  

4) Minimal inventories;  

5) Higher equipment utilization and manufacturing capacity;  

6) Improved cash flow;  

7) Higher product quality and reliability; and  

8) Better customer service. 

The profits of the company are, as expected, also increased because of these benefits
3
. 

 

1.3 Lean Production Tools  
Lean manufacturing is not merely a tool. It is a way of doing things that all people 

involved in operation must accept and appreciate. Before choosing any of tools created for 

implementing Lean, it has been advised to analyze the model very well. Because if the 

problem is not understood well by executer, so the right tools for solving the problem 

obviously will not be chosen. This will affect the operation in a negative way plus the cost 

that would impose on the company.   

 

There have been created many Lean tools that are used for eliminating of wastes. But not 

all of them are appropriate for every business. The first step is to analyze the business and 

detect the bottlenecks. Then, it is the time for executer to select the best tools. These Lean 

tools together with other tools and solution will bring a great benefit to the company.  

 

1.3.1 Cellular Manufacturing (CM) 

Work cell or cellular manufacturing is a technique that focuses on arranging similar 

processes that requires similar sources of equipments and skills in an efficient sequence. 

The objective of implementing this technique is to try to do the processes and works using 

fewer amounts of resources if possible. For instance, it is more efficient handling a process 

using one unit of labor or equipment rather than two or more but still keep the same level 

of effectiveness. In this technique operations and people are arranged in cells rather than in 

a straight traditional line. 

 

 At the top of that, this method enables us to have a better utilization of everything used for 

production. Moreover, CM is much faster and more efficient if applicable. This type of 

production is not appropriate for all types of services and manufacturing. It depends on the 

variety and volume of the products. CM helps to reduce wastage in operation, inventory 

and work in process and on the other hand increases efficiency, utilization and customer 

response time. 

 

1.3.2 Value Stream Mapping (VSM) 

VSM is a very strong tool in lean concept that simply represents how operation works and 

how products flow through production lines. So, it will help all the people some how 

involved with the operation to get a better understanding of how the business works and 

potentially how the processes can be improved.  

 

VSM maps all existing processes in production along with their cycle times and the 

quantity of people required for doing that process. And also shows where all the stations 

get the plans for next operational period. The VSM drawing will cover all the parties 

involved with the operation from the customer side to the suppliers.  

                                                
3 http://www.siliconfareast.com/lean-manufacturing.htm 
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1.3.3 Supply Chain Management 

The concept of supply chain has the objective of maximizing the overall value which has 

been generated throughout the whole supply chain processes. This means the difference 

between the costs of a company and the money that company makes out of selling products 

or services. Supply chain tries to design the whole supply chain network in a way that the 

total cost will be reduced and the company operates effectively and efficiently. For 

instance, with designing the distribution network the total cost of transportation within the 

different centers of the firm will be reduced.  

 

Another method that supply chain management uses is to plan and manage the demand by 

forecasting the future demand. Using the historical data of demand for some years back in 

time, supply chain manager is able to produce forecasts for future demand by which the 

manager will plan for following year and determine the optimum level of responsiveness 

for company. This forecast along with other Lean techniques will make a great change in a 

company by reducing the overall wastage in the operation.    

 

1.4 Thesis Purpose  

The purpose of this work is to apply lean and supply chain techniques in order for getting 

done all the operations during the PM shift on time. Stockholm local sort as a part of 

greater UPS feeder network like any other local sorts plays a very important role upon 

doing its job well enough that the whole UPS networks work great together.  

 

The shift time is short and this makes the job even harder for employees to not to make 

mistakes and miss any passing by package during shift and for center managers as well to 

make right decisions quickly under very emergency circumstances. So, there is a great 

need for a set of very optimized and well-sequenced processes in such situations. First, this 

would help prevent some problems from happening and second, would support the 

decision maker in deciding the right thing.  

 

1.5 Thesis Objectives  

In this thesis work I have planned to shorten the time between the arrivals and departures 

of the packages within the center by eliminating sources of wastes.  

The original seven wastes in manufacturing operations are being redefined to fit service 

operations. These service wastes are Overproduction, Transportation, Unnecessary 

movement, Waiting, Processing, Inventory, and Defects. The goal is finding and 

eliminating the wastes, standardize the processes and achieving a continuous improvement 

within the organization by applying suitable Lean principles and supply chain techniques 

for UPS. 

 

1.6 Delimitations 

As every project there are some constraints for this project which are as follow, 

 Since the UPS building is quite brand-new, so it will not be so easy to convince the 

managers making changes in the layout if necessary;  

 There are other operations linked to this operation that would be influenced by our 

changes so we have to be very careful; 

 We are not so flexible in regard of changing schedules of arrivals and departures of 

feeders moving through a great feeder network; 
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2. Current operation state 

 

The current operating system at Stockholm local center is a traditional form of sorting 

packages that has been running for many years. Although the current system has 

experienced many fluctuations in demand and every time has tried to manage the volume 

and seems to be the best arrangements of jobs, there are enough reasons to think about 

other arrangements for getting a better result. 

 

The most important factor in this business is time. Time is called money within the 

organization and is so critical. The operation lasts for 3,5 hours from 6 pm to 9:30 pm and 

by the end of the shift the whole sort should be down, feeders (trailers into which packages 

are loaded for different destinations) should be closed and sealed so drivers can leave the 

local for other locals or hubs. At 20:40 express packages that will be carried by airplanes 

should be loaded into especial air containers, and the containers should be sealed and then 

a trailer carries them to airport. 

 

So everything should be in order and the operation staff should be prepared for the shift to 

get the sorting done on time. Every downtime in the production will cause delay and each 

delay from this center will affect other centers and operations so the cost of time would 

become greater. Thus, our concentration must be on how we can save the time in our 

processes. One indicator which indicates how good the operation is running is PPH 

(Package per hour). I will explain it later on, but this indicator is very useful for 

performance measurement which helps the managers see whether the operation is running 

smooth or is too complicated. A greater PPH represents a better operation quality. 

 

Every morning around 60 package cars drive to all areas in the city of Stockholm to pick 

up customer’s packages from their house. Although there are very few numbers of 

packages brought to the local sort by other cars, almost 80 percent of daily volume is 

brought to the local sort by package cars which are known as UPS brown cars. The rest of 

the volume is brought to us from Arlanda airport, Vasteras and other locals. 

  

Brown cars are supposed to be at the center at 17:30 and park their cars by the belt as it is 

shown in Appendix 4. Arlanda and Vasteras volume usually arrive at the center at 20:00. 

In the beginning of the sort the whole operation staffs meet up at a certain time to get their 

positions for the day and be informed of numbers for previous day operation. Then people 

go to their positions as shown in figure below and the operation starts. Unloaders start 

emptying the package cars and put the packages on the main belts. There are two main 

belts namely yellow and blue belts which are located on two sides of the building. These 

two belts then join in a certain point and continue to pickoff area. In the pickoff area there 

are numbers of gates ranging from 11 to 4. Gate 11 is usually used for inbound 

transportation whereas the other 7 gates are used for outbound transportation. There are 

also two specific areas for especial processes, one for small sort and one for air packages.  

 

But the operation is not this much simple. The processes should be very flexible to manage 

problems happening during the operation. Flow of packages on the belt is not always 

smooth. Sometimes they come as a bunch of packages to a certain gate that makes the guy 

who diverts packages to a gate stop the belt. These stops influence on the performance of 

the operation and will make PPH smaller.  
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Figure 1 Current state  
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Many other bad processes including transportation of packages which doesn’t add any 

value to the operation exist in the system. These non-value added activities imposes a lot 

of costs to UPS in forms of delays in package deliveries, damaged packages and a very bad 

reputation for its bad services. 

 

This project attempts to reduce the costs of the company by means of applying Lean and 

supply chain techniques where applicable.   

                

 

3. PPH Analysis 

 

PPH which stands for Package per Hour is calculated by dividing the gross volume by total 

manning times sort span. The planned PPH is approximately 120, so the goal is set to reach 

this level from current PPH which is around 25% smaller than the plan. 

 

So, there are two ways for improving the actual PPH;  

One way is to shorten sort span but it takes a lot of efforts. This factor depends on very 

unpredictable things. In order to get the sort down earlier, we need packages in the local 

sort area in time whereas they are often late. What we can do is to start the sorting actions 

later so the sort span will be shortened. However this idea has its own consequences as 

well. We will have higher flow in the operation later on. This aspect plus fluctuation in the 

total volume affects the performance and also the time needed for handling them. 

  

The other possibility for increasing PPH is keeping the manning constant when the volume 

is going up. By not hiring more people during high seasons we will have a higher PPH. 

This will lengthen the sort span for sure but with working efficiently the PPH can reaches 

the goal. 

 

After studying CPW (Center Planning Worksheet), I realized that the manning plan needs 

to be revised. Concerning manning plan, there are not enough labor assigned to picking-off 

packages in front of the gates. Since unloaders take only one belt at a time so there is no 

need to assign two people to DWS. Thus, I suggest that one from DWS should go to Pick-

off staff. This change will absolutely affect the calculation of PPH.   

 
Table 1.Detailed manning table 

 DWS Unload X-ray Pick-off Load-scan Small sort Sum 

Plan 2 3 3 4 5 3 20 

Actual 1 3 3 5 5 3 20 

Change -1 0 0 +1 0 0 0 

As it is shown in the table above at least five people is needed in order to pick-off packages 

to seven different destinations in the sorting actions. Packages going to Finland, Malmo, 

Denmark, Stockholm, Norway, Gothenburg and Jonkoping are to be picked-off at six 

gates. 

 
Table 2.Gates and destinations 

Gate number 10 9 or 4 8 7 6 5 

Destinations Finland Malmo/Denmark Stockholm Norway Gothenburg Jonkoping 
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And also, what the reports show for actual PPH is not correct. For instance for 26
th

 Oct 

2011, the actual PPH is calculated as around 90 which is 25 percent less than what the plan 

indicates. However, the real difference is even more than 25%. As I described before, 19 

people are actually put in particular positions during shift which means a greater manning 

hours. 19 times 3.5 become 66.5 that will result in a smaller PPH.  

 

Moreover, the real sort span is greater than the shift period which is 3.5 hours. Sorting 

actions in fact start at four p.m. with four to five people right 1.5 hours before the shift 

starts. They take care of Finland transit’s packages and the tires from Orebro. So, 7.5 hours 

(1.5 hours times 5 people) must be added to the total hours available for the operation 66.5 

which become 74. Excluding the time we spend on loading Sendagains and over times we 

still have a smaller PPH than what report says. That means the difference between planned 

and actual PPH is even greater than 25%.  

 

4. Process Design 

 

One important factor in operations management is Process Design. Process design tries to 

make the performance of the process appropriate in order to achieve the goals.  A good 

process design will help the operations performance in many ways and brings many 

benefits. Some of the benefits that redesigning our process will bring are; 

 Less wasted effort within the process   

 Low in-process inventory 

 On-time deliveries and low delays 

 Less misunderstanding, confusion, disruption and re-planning within the operation 

 More flexibility and ability to cope with fluctuations in demand and unexpected 

event 

  

Process mapping will be good to show the relationships between the activities within the 

whole process. With the help of this technique all the activities can be drawn in details and 

then challenged in order for improving the process. 

 

4.1 Selecting the layout type 

The characteristics of the operation will influence the selection of layout type. These 

characteristics are volume and variety of our services. When volume is very low and 

variety is very high so flow is to the major issue however with lower variety and higher 

volume flow becomes an issue. These characteristics are shown in figure below. In the case 

of UPS, the operation can be categorized into Mass service process type so either cell 

layout or product layout would be appropriate. Since the volume is high and variety is 

relatively not small so cell layout could become appropriate.  

 

Pros and cons of cell layout 

Some of the advantages and disadvantages of cell layout are; 

Advantages: 

 Can give a good compromise between cost and flexibility  

 Group work can result in good motivation 

Disadvantages: 

 Can be costly to rearrange existing layout 

 Can need more plant and equipment 
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Figure 2.Selection of layout type based on operation characteristics 

 

Studying the current state shows that the operational layout is already a cell layout. Group 

of people and required equipment are divided into different cells. As you see in figure 

below incoming packages are diverted into certain cells for further processes. These cells 

can be defined as follow; 

 

 
Figure 3.Cell layout groups - Current state 
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Let’s take a look at different cells in detail and study the different factors that affect each 

cell’s performance; 

 
Table 3.Cells allocation in current state-total operation time is 3.5 hours 

Gates Cell 
Av Percent 

 Volume 

Allocation Allocation 

Labor Scanners 

Unload 100.00% 3 0 

Finland 10 A 6.69% 1 1 

Denmark 9  B** 14.03% 2 1 

Stockholm 8 C  19.61% 2 1 

Norway 7 D 7.83% 2 1 

Gothenburg 6 
E 8.44% 2 1 

Jonkoping 5 

Denmark/Malmo 4  F** 15.61%  0*
 

 0*
 

Express area   H 26.18% 3 2 

Small Sort   G 25.00% 3 2 

  18 9 

*The cell F is open after cell B is closed, so people from that gate will move to this gate 

**The cell B is closed at 8 pm and then gate F becomes open 

 

As it is seen in table above, cells are not well balanced whereas work load varies from cell 

to cell and relatively from position to position in each cell. People in different positions 

and cells are carrying out specified work under certain conditions. For instance, while cell 

B seems a difficult workplace to deal with, cell E seems to be a nice place to work in. 

Jonkoping, 3.83%

Goteborg, 4.61%

Norway, 7.83%Finland, 6.69%

Stockholm, 19.61%

Arlanda, 26.18%

Malmo, 3.33%

CPH, 27.53%

Figure 4.Average volumes to each destination 

 

Positions within the operation should be defined properly in order for allocating a right 

number of people to all positions. As I studied the manning plan for PM operation, there 

are not enough positions defined in the operation which in fact need someone to take care 
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of. For instance, based on planning no one is supposed to unload the other local sort 

trailers coming to gate 11 and no one to load Finland feeder. Or, who is actually supposed 

to re-label those many bad-label packages. Many of them don’t make it to feeders and 

remain in the building for further processes which is in fact a big loss and costs a lot of 

money. Each package which is sent a day after it was supposed to, brings absolute no 

money to the company because of the kind of warranty that UPS offers to its customers. 

Some service levels of UPS are very expensive so the company benefits from it so much. 

Consequently, a considerable number of LIB (Left in Building) packages will mean a big 

loss of money to the organization. 

 

4.2 Level of fairness  
People are working in positions with different levels of difficulty. For instance pick-off 

guys make much less effort rather than loaders who need a lot of physical efforts. Also 

among loading positions, some containers receive more packages rather than the others. An 

average percentage of total volume for each destination is calculated out of the history of 

data which was available.  

 

Approximately half of the total volume is put into only two destinations; Stockholm and 

Denmark. Thus, it is not fair to assign too much work to only two people while other two 

loaders and splitters have nothing to do.  

  

In the daily planning three to four people are usually put into four loading positions in the 

ground destinations; 

 
Table 4.Number of people planned to be in splitting and loading positions in every gate 

Gate  10 9 4 8 7 6 5 

Destinations Finland Denmark 
Denmark 

Malmo 
Stockholm Norway Gothenburg Jonkoping 

Splitting 

Manning 
1 1 1 1 1 

Loading 

Manning 
0 1 1 1 1 

Average 

Percentage 
6.69% 30.86% 19.61% 7.83% 8.44% 

 

As the table shows work loads are not leveled fairly. This really affects workers 

performance both mentally and physically. These non-leveled workloads will definitively 

reduce motivation of workers who are dealing with more packages.  

 

Each loader is dealing with 30.86% (Standard), 19.61% (Stockholm), 7.83% (Norway) and 

8.44% (Gothenburg & Jonkoping) of total volume and nobody is responsible for 6.69% 

(Finland) of total volume. In action the one who is standing in gate 9 takes care of Finland 

packages in his idle time because he is pretty close to Finland’s gate. This makes his load 

even bigger comparing with the workloads in Norway, Gothenburg and Jonkoping. 

Otherwise, someone from the other side for example gate 5 or 6 should move to gate 10 to 

load Finland’s packages. Whenever Finland needs help, someone runs there and load 

packages if only there are no incoming packages to his own gate.  
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These motions of labor are a sign of waste within operation which have to be eliminated. 

Another sort of waste here is that if we don’t load packages in Finland in shorter time 

spans, packages fall down from the belt. So, next packages will fall on the previous 

package and so on. Imagine that a package weighting 60 kg falls on a package containing a 

laptop or something fragile. In this way packages get severe damages which are not good.  

 

Moreover, in some periods during the operation only one loader or splitter find it hard to 

manage a high rate of incoming packages. So, they will definitively need an extra hand.   

With re-organizing the destination’s gates we will have a better leveled loads that helps all 

gates get covered by available people and all the loaders have a same amount of work 

loads. This will reduce the amount of motions of workers too. 

 

Besides, in some periods during the operation time, there is a full load in a certain gate 

while five other gates have no incoming packages. This means that other loaders should 

move to that gate and help the guy out. But what happens to splitters?! They should stand 

still in their positions because there is a possibility of a package comes to their gate. So, if 

they leave their positions and miss some packages there will be a total chaos on the belt. A 

pile of packages will gather at the end of the belt so it takes time to run the belt backwards 

and pick them off the belt. This means that even though we need help with loading in a 

gate, those three-four people must remain idle for a while, so we cannot use them. 

 

  
 

Figure 5.Packages get severe damages due to overproduction and lack of labor  

 

5. Wastage in Lean Services Philosophy 

 

‘Arguably the most significant part of the lean philosophy is its focus on the elimination of 

all forms of waste. Waste can be defined as any activity that doesn’t add value’
4
 

                                                
4 (Nigel slack 2010, Operations management) 
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There are seven different types of waste known so far within manufacturing and service 

industries. In order to eliminate wastes we should first identify them. Wastes are often 

hidden and don’t occur before one’s eyes. Regarding our case of UPS which is a service 

company the wastes that there might be in the operation are: 

 

1. Over-production; producing more than is immediately needed 

2. Waiting time; waiting for packages or being idle 

3. Transportation; moving packages around and double or triple handling of WIP 

4. Processing; some processes only exist because of poor maintenance or design 

5. Inventory; all causes of inventory or WIP should be eliminated 

6. Motion; moving people around in the center because of poor cell layout design 

7. Defectives; total cost of damaged packages is great 

 

Smoother flow of packages to some extent eliminate source of wastes. Therefore the role 

of team leader is of a great importance as the operation is running. This so called Flow 

Management enables the operation to run smoother and of course with less wastes.  

 

5.1 Over-production 

Due to a very bad production flow there will be a high range of wastes. For instance, if 

unloaders produce packages at a time that are not needed or too many of a same destination 

in short periods, many belt stops might happen by pickoff guy at the relative gate which is 

a Waiting time waste. Besides other splitters might have to put down packages that are sent 

early for later processing which is a Transportation waste (for instance Malmo packages...). 

We will also have Inventory waste because of those packages that we put down and 

probably will have some Defectives. We will have Motion waste as well due to movement 

of people between gates and containers because of over-flows. And many LIB packages 

because of bad labeling and overflow in Stockholm or Malmo or Norway. So obviously by 

eliminating the source of waste which is here Over-production we will be able to not 

creating many other wastes. 

 

Another type of over-production waste occurs in express area where Express Packages 

must be loaded into Air container during the first 2 hours and 40 minutes. In the very first 

hour the unloaders are told to produce only express packages due to high volume of 

standard packages including around 500 packages of Company X already on the belt. So in 

the beginning there is over-production in two destinations; One in standard’s trailer and the 

other one in express area. Moreover, there are only two X-ray gates through express area 

that cannot handle a large amount of packages at a very short time, especially when one of 

them is being stopped due to security reasons. Therefore there might become long stops on 

the belt in express area and on the main belt as well. Plus, there might be a number of stops 

on the main belt due to a high rate of incoming package flow into standard trailer too.  

 

To solve this problem there must be some kind of flow management within the operation. 

Express packages must depart the center at 8:40 p.m. and standard packages can depart at 

9:30 p.m. at the latest. Obviously, priority should be on express packages which are also 

more expensive. So during the first two hours it doesn’t seem necessary to produce too 

much standard packages that cause troubles for us. This also gives us opportunity to have a 

better flow in express packages and consequently less belt stops due to not having over-

flow in standard and express areas. 
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Besides all the benefits this method will bring us, if we could close express gate earlier we 

would be able to start unloading the Arlanda packages earlier which means getting sort 

down earlier and on time. When we don’t put all the efforts on standards packages during 

the first one hour we will have enough time and people to start unloading package cars, 

especially express packages in them earlier. Thus when express packages are in the express 

area earlier that simply means the express sort is closed down in time. So this means 

instead of having delays on express area almost every day and many left in building 

packages that cost a lot to UPS, with a better flow of packages and actually with sending 

each package at a right time we would be able to remove many bad processes and costs.  

 

To summarize, due to an over-production we will have following wastes in the operation; 

 Belt stops that are the main killers of the flow and cause delays 

 Transportation of packages from the belt to the ground and from the ground to the 

belt again and all these non-value adding activities 

 Moving of people around to help out the over loaded feeder or container 

 Inventory of packages which are over-flow or are being sent early 

 

 
 

Figure 6.Over-production wastes (Picture at right: overflow in Stockholm retain box and Picture at left: 

producing more packages than real capacity, Norway overflow)   

 

5.1.1 Package Flow Analysis 

With the help of flow management we are able to avoid production overflow and achieve a 

smoother flow. In the table below based on my observations I tried to determine how much 

volume in average goes to each destination from various sources.  

 

For instance, 5 percent of Finland volume comes at first hour of shift whereas 8 percent of 

that comes at second hour. This method will show us how the total flow over the total 

available time of a day will look like. Thus, changing the sequence of unloading package 

cars and other sources will enable us to get a better flow. 
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Table 5.Distribution of packages by destination in different sources  

Destination 
Average 
 Volume 

In Center 
PUV**** 

Finland 
Transit 

Package car 
OLS* 

Company 
X*** 

Tier 
Company** 

1
st

 
hour 

2
nd

 
hour 

3
rd

 
hour 

FIN 351.29 5% 0% 5% 8% 2% 70% 0% 10% 

DEN 737.40 0% 0% 10% 20% 0% 0% 60% 10% 

STO 1029.63 5% 10% 7% 13% 5% 30% 0% 30% 

NOR 411.19 15% 5% 5% 12% 3% 50% 0% 10% 

GOT 241.62 0% 15% 5% 10% 5% 50% 0% 15% 

JON 200.62 0% 15% 5% 10% 5% 50% 0% 15% 

DEN/MMO 819.73 20% 10% 0% 0% 10% 50% 0% 10% 

Express 1375.64 5% 0% 45% 40% 7% 0% 3% 0% 

* Other Local Sort packages 

** Tiers come to the center separately  

*** One of UPS new customers 
**** Packages received in the center 

 
Table 6. Flow of packages in quarters of time by their destinations; Underlined Numbers (82) indicates 

that the volume going to Malmo is being kept for future processing at 21:00. 

Time line 16:00 17:00 18:00 19:00 20:00 21:00 

Gate    In center PUV  Package Cars Arlanda 

FIN    17.57  17.57 28.10 7.03 163.94 

DEN    0.00  73.68 147.35 0.00 0.00 

STO    51.50  72.10 133.89 51.50 205.99 

NOR    61.70  20.57 49.36 12.34 137.11 

GOT    0.00  12.10 24.21 12.10 80.68 

JON    0.00  10.06 20.11 10.06 67.05 

DEN/MMO    163.97  0.00 0.00 81.98 273.28 

Express    68.77  618.92 550.15 96.28 0.00 

Gate  Tier Company & Finland Transit  Company X Tier Company VAS-STO (Box 1)   

FIN 17.57  0.00 17.57 81.97    

DEN 36.84  442.05 36.84 0.00    

STO 257.48  0.00 154.49 102.99    

NOR 41.13  0.00 20.57 68.55    

GOT 54.46  0.00 18.15 40.34    

JON 45.26  0.00 15.09 33.52    

DEN/MMO 122.98  0.00 40.99 136.64 82 82 

Express 0.00  41.26 0.00 0.00    

                                          

FIN 3 3 7 7 7 7 0 6 6 6 11 11 11 11 23 23 23 75 55 55 

DEN 6 6 6 6 6 6 0 172 172 172 46 46 46 46 0 0 0 0 0 0 

STO 43 43 56 56 56 56 0 24 24 24 72 72 72 72 43 43 43 94 69 69 

NOR 7 7 22 22 22 22 0 7 7 7 17 17 17 17 21 21 21 63 46 46 

GOT 
17 17 17 17 17 17 0 7 7 7 19 19 19 19 26 26 26 68 49 49 

JON 

DEN/MMO 0 0 41 41 41 41 0 0 0 0 0 0 0 0 61 61 61 125 173 173 

Express 0 0 17 17 17 17 0 220 220 220 138 138 138 138 32 32 32 0 0 0 

Total Flow 75 75 166 166 166 166 0 436 436 436 304 304 304 304 206 206 206 425 391 391 

 

  VERY LIGHT JOB    VERY HEAVY JOB 
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 As the table above shows, there is a peak of volume during the first hour of shift between 

18:15 and 19:00. During this time many wastes will occur including belt stops that will 

result in delays. This calculation of package flows shows an over flow in Standard gate and 

Express area during the first hour which needs to be fixed. Also there is an increase on 

total flow between 20:45 and 21:30 including an over flow of Malmo packages. Current 

flow is not smooth because at the beginning it goes up and then goes down but at the end it 

will increase again which is not good. Many people may leave as the shift ends and there 

might be overflow and many LIB packages in the end. Based on table below, each loader 

in a feeder is supposed to handle a maximum number of 425 packages per hour relatively 

106 packages per quarter. So clearly if the volume in each quarter goes higher there will be 

even more overflow. In that case we need to either equip that feeder with an extra loader or 

retard the flow into that feeder by slowing down the operation. 
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Figure 7. Flow of packages into different destinations 

 
Table 7.Maximum numbers of packages to handle by loaders    

Load and Sort Rates 
NET GROSS NET GROSS 

Pkgs/Hour PPH * 25% Smalls Pkgs/Quarter PPH * 25% Smalls 

Feeder 425 530 106.25 132.5 

Air Container 400 500 100 125 

Pick Off to Trailer 
Two 
Containers/Person 

500 625 125 156.25 

 

So, based on numbers above and historical data on distribution of packages, each cell and 

each employee in different positions will be dealing with different levels of volume. If we 

take a look at the UPS standard rates for loading and sorting of packages and the actual 

handling of packages by workers, we will see that the job is not fairly balanced and certain 

cells need more energy to spend in while other cells need less energy.  

 
Table 8.Package handling rates-current state 

Gates Cell 
Av Percent 

 Volume 

Package Handling NET 
Pkgs/Hour 

Energy needed 

Splitter Loader(s) Splitter Loader(s) 

Finland 10 A 6.69% 100.37 - Heavy - 

Denmark 9 B 14.03% 498.55 498.55 Medium Very heavy 

Stockholm 8  C  19.61% 294.27 294.27 Light Medium 

Norway 7 D 7.83% 117.52 117.52 Very light Light 

Gothenburg 6 
E 8.44% 126.63 126.63 Very light Light 

Jonkoping 5 

Denmark/Malmo 4 F 15.61% 546.56 546.56 Medium Heavy 

Express area   H 26.18% 590.29 295.15 Medium Medium 

Small Sort   G 25% Total 375.19 187.60 - Medium 

 

So, the table clearly shows that there is a high load in cells B and F and very low load in 

cells D and E. Obviously, the level of jobs in cells should be balanced so everyone needs to 

put an equal level of effort.  

 

5.2 Waiting time 

Waiting is another big waste in the operation. This means the time that people are standing 

still without doing anything. This non value added actions must be eliminated to increase 

our productivity and relatively the PPH. In certain periods of time only a few number of 

workers are involved with the job. For instance, when Company X’s feeder is being 
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unloaded there is no other package but the Standard packages going to Denmark. So, three 

of five splitters are in their waiting times. On the other hand, when the Arlanda box or 

Vasteras feeder is being unloaded, this time there is no package going to Denmark or 

Arlanda.  

 

One thing that can be done is to reduce the number of splitters and put them into loading 

positions whish are really in need of extra help. If one splitter can pick off two types of 

packages into two different gates, then we would be able to eliminate the waiting times of 

one of our splitters and at the same time improve the performance of the other splitter. 

  

For instance in our case, if each stage or splitter picks off only one type of packages of the 

total volume, that person has a higher proportion of direct productive work. Besides it is 

simpler and easier to manage. On the other hand in short fat arrangement, we will have less 

monotonous work, more efficiency and less waiting times for splitters. 

 

Another kind of waiting wastes which is the major problem existing in the operation is the 

belt stop. As I observed, in average we have up to two minutes stop every ten minutes. If 

we sum up theses stops during the total working time available which is 3.5 hours, we will 

get up to half an hour stop in our operation. This means that the operation is likely to delay 

for half an hour every time. When someone for any reasons stops the belt the whole 

operation stops. Unloaders stop emptying the cars because the belt is already full with 

package and they cannot load more on the belt. The packages in DWS scan get jammed 

and fall off the belt sometimes, and also DWS conveyor belt stops. When it re-runs, it will 

probably miss to scan some packages because they’ve been jammed. Express packages are 

also stopped on the belt and other workers as well. For instance, under an operation with 

18 people if someone misses packages or he has a problem with his scan and because of 

that stops the belt for one minute, it means that 17 other people must stop working until he 

is ready to continue.    

 

The goal is to operate as a lean company, so that nothing is wasted. During the operation 

time many re-works including stops and overflow of packages have been observed. This is 

definitively a significant waste of time and energy. Now the question is why this happens? 

To answer this question and to be able to eliminate these wastes we should find out the 

causes of stops and overflow so then we can figure out how to solve the problem. 

There are many reasons that someone might stop the belt; 

 

1. Pick-off guy misses a package, so he stops the belt to take that package. 

2. High package flow to a single destination, so he needs to stop the belt to take all. 

3. High speed of the conveyor belt, so he stops the belt to take a package. 

4. So many double-beeping scan, so pick-off guy must stop the belt in order to scan 

all packages. A double-beeping scan takes at least three times longer time than a 

single-beeping scan does. 

5. Pick-off guy stops the belt because he has received a package but the belt to feeder 

is stopped so he can not send that package to the feeder.  

6. Pick-off guy stops the belt because there is a big pile of packages on the belt that 

are falling off the belt. 

7. Pick-off guy stops the belt because a package got stuck somewhere on the belt 

system and is likely to get damaged or is preventing other packages from passing 

by. So, that package must be released. 
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8. Pick-off guy stops the belt because he has problem with his scanner and there is no 

extra scanner around. So, he has to fix it. 

 

And the reasons for overflow can be fluctuation on demand or underestimating demand for 

that destination. 

 

In order to make an effective plan for future operations, a prediction of volume for each 

destination seems necessary. With the help of this forecast, the operation manager is able 

to prepare everything needed for the operation on a certain day or week. If our capacity 

doesn’t meet our demand then overflow of packages is unavoidable. For instance, if a 

certain container has a capacity for approximately 400 average packages and the forecast 

for that on a certain day shows that we are expecting 500 packages, thus that container 

obviously cannot contain those 100 more packages. So, the manager should replace that 

container with a bigger one or arrange two containers for that destination. This way 

manager is able to prevent overflow from happening. This will also result in having a 

smoother flow of packages and reducing the number of belt stops. 

 

There are so many long stops as well during the operation time. These stops can be 

interpreted as the biggest waste of time that exists in the operation and which causes long 

delays. For instance, we had an emergency stop on day that took us around five minutes. 

During these five minutes the whole operation was down. The reason for this stop was that 

an emergency stop button has been pushed accidentally by a person, a package or 

something like these and no one knew that where in the belt system this had happened. The 

belt system’s display showed the button code but there was no such a map from which that 

emergency stop button could be located. 

 

So the solution was so easy, a button map needed to be created, such a map which showed 

the location of each button in the conveyor belt system. So I mapped every single 

emergency stop button existing in the belt system on a drawing, printed out the drawing 

and taped it onto the wall in the control system area. So, whenever such stops happen, by 

the help of this map the pressed button can be located easily and un-pressed quickly.  

 

As it is shown in Appendix 3, all 34 buttons are placed on the drawing and are shown 

clearly where in the system they are. And a quick guide to the button is also made on the 

map, so for example when the display shows that the button M2-RO1-1/5 is being pushed; 

through the quick guide we first find the M2-RO1 belt on map which is the yellow belt on 

the top right of the drawing, then locating the 1/5 button seems so simple. With the help of 

this map we have been able to save many minutes during the PM shift so far, the minutes 

that could have been delays. 

 

5.3 Transportation 

One of the jobs that seem unnecessary for the operation is transportation of packages 

without adding a real value to the process. This unfortunately exists in the system and 

takes a lot of our time and energy. Examples of these transportations are as follow; 

 Malmo packages are sent by unloaders to pickoff area, but splitters have to put 

them down and keep them as an inventory until the standard packages are loaded 

completely into the trailer. Then splitters lift these packages up and put them on the 

belt again. Loading the Malmo packages are technically the last process of PM sort. 
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 Due to a bad flow of packages and a bad forecasting of demand there might be over 

flow in one destination. So, extra packages should be moved to a proper place or 

re-sorted to another feeder. 

 An amount of standard packages must be kept for the trailer coming from Arlanda. 

So, during the operation splitters have to put down some packages for further sorts.       

    

If we unload Company X’s packages later so we don’t need to store some packages for 

Arlanda’s feeder. For instance, at 8 p.m. Arlanda’s feeder is in the center, so it is the best 

time to unload Company X with Standard packages, so the packages go directly to 

Arlanda’s feeder without needing to store them. With producing packages at the right time 

we are able to eliminate many wastes. In this example, we eliminated some belt stops 

(Waiting time), Inventory, Transportation and Over-production wastes from the operation. 

 

What we can do for Malmo packages, is to send as much Malmo packages as possible to 

the feeder directly and at the same time with standard packages. to make this possible we 

have to change the method of loading the Standard feeder a bit. Malmo packages should be 

loaded at the back of the feeder and up on the flaps. So, when we open up the box the first 

packages that we see are Malmo packages. To load the Standard’s feeder we should begin 

loading from the back of the feeder and on the floor (under the flaps) and continue to the 

front. This will make it possible to load Malmo packages on the flaps at the back of the 

feeder at the same time we are loading Standard packages. Thus we avoid having some 

wastes by this way and can save a lot of time and efforts.   

   

5.4 Processing  
Some processes only exist because of a bad design somewhere in the belt system or 

someone has done a poor job. For example, all the bad-label packages should be re-labeled 

and come back to the flow. This activity should not exist in the operation if only all the 

packages have a good quality labels. Or, if there is a well-designed conveyor belt system 

with perfect curves, proper angles and slopes so why a package would get stuck in a curve 

and need to be pushed or pulled by a person. These processes can be eliminated from the 

operation, but their existence depends on how good we have designed our job. 

 

One more process which is actually the greatest in this category and causes many waiting 

time and belt stops is the process of accepting double-beeping scans. Some packages 

which are technically named non-smart packages need to be accepted as they are scanned. 

Theses process takes around 3 to 5 times greater time as a single beeping scan. So, at the 

time there is a high flow of same destination double-beeping packages there would be a 

significant number of belt stops because the splitter who usually does picking off and 

scanning of packages simultaneously is in trouble and cannot progress as the speed of belt 

is high for him. Thus he must stop the belt frequently to scan all of his packages. 

 

Another type of processing waste occurs when a splitter misses his package, so the next 

guy should pick it off for him and send it back to its gate. This activity seems to be a 

transportation waste as well. 

       

5.5 Inventory  

Inventory waste also exists in the operation. Despite of the fact that UPS doesn’t 

manufacture anything, over flows in different destinations or packages sent early to pickoff 

area for further processing build a high amount of inventories between gates. This 
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inventory which is called Work In Progress (WIP) is a symptom of bad process design and 

is definitely a type of waste. All the Malmo packages or Standard packages kept for 

Arlanda’s feeder which is put down by splitters make the production’s inventory in the 

operation. 

 
Figure 8. Inventory waste in operation  

 

 5.6 Motion waste (Moving is not work) 

One of the biggest wastes within operation is motion which is a cause of disorganized 

work sequence or layout. These movements of labor during operation take too much time 

and unnecessary efforts. These activities don’t add any value to our processes and must be 

eliminated. We take a look at some motions within working areas;  

 

Standard’s load; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 9.Standard standings in the beginning of the shift 

 

Standard gate Standings in the beginning, but they have to move to gate 4 at 20:00 because 

the trailer in gate 9 must leave. So, they will continue in gate 4. When the trailer from 

Arlanda that will draw the boxes in gate 4 arrives, they will probably move to gate 9 again 

in case the trailer is not fully load. If the drawbar is heavier than the trailer itself it may 

cause troubles to driver as they will turn on road especially during winter time.  Each of 

11 10 09 08 07 06 05 04 
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these changing places take some minutes. Meanwhile the belt must be stopped and all 

other workers must wait for them to take their positions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 10.Standard standings in the middle of the shift 

 

Finland’s load; 

As I said before, from the schedule no one is assigned to load Finland’s packages. So in 

action Finland’s packages come to the gate and stop there as they cannot be loaded until 

someone comes. The figure below represents the movements of labors to and from 

Finland’s gate that is more than what is really necessary. People from different gates are 

subjected to moving towards gate 10 in their idle time if there is any package there that 

needs to be loaded in the feeder.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11.Movements of labor to and from Finland’s gate 

 

There are also many other movements within the working area during the shift. For 

instance people from different gates are subjected to help their neighbors whenever is 

needed. Analysis of the motions shows that a change in layout or stages is required. In 

order to achieve the optimum result a calculation is needed.  

In the table below, each number in cells represents the number of units of distance 

someone needs to travel from a certain gate to another. For instance, from gate 5, which is 

11 10 09 08 07 06 05 04 

11 10 09 08 07 06 05 04 
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dedicated to Jonkoping, to gate 9, which is dedicated to Denmark, a worker needs four 

units of movements or distance to take for moving from a point to another and vice versa. 

However, there are numbers of unexpected movements under operation time and also 

repetitive movements between gates. This table covers only those possible motions which 

are most likely to occur every day. 

 
Table 9.Labor movements within working area-current state 

Motion To FIN DEN STO NOR GOT JON 
DEN/ 
MMO 

Minimum 
Possible 
Motions From   10 9 8 7 6 5 4 

FIN 10   1 2 3 4 5 0 15 

DEN 9 1   1 2 3 4 5 16 

STO 8 2 1   1 2 3 0 9 

NOR 7 3 2 1   1 2 0 9 

GOT 6 4 3 2 1   1 2 13 

JON 5 5 4 3 2 1   1 16 

DEN/MMO 4 0 5 0 0 2 1   8 

  86 

 

5.7 Defectives  

One of the bad things that happens every day in the operation and cost a lot to company is 

Defectives. Defectives can happen every where within the system. A bad-handling of 

packages like throwing or standing on a package will damage the contents of a package. 

Everything can exist inside a package; A very fragile thing to a very high value electronic 

device or medical goods. These material cost a lot to the company if get damaged, a type 

of cost that should not exist. When a package gets stuck at the end of the conveyor belt, it 

is likely to get damaged. Also, if there is not enough loader in a feeder, or the conveyor 

belt to the feeder and the rolling belt in the feeder are not well aligned, so packages are 

likely to fall down and get destroyed. Plus, there are some points in the belt system that 

needs to be fixed. For example at some curves or joints there are sharp edges that can 

damage a package.  

 

 
Figure 12.Damaged packages 
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6. Future state 

 

Having analyzed the current system, problems and wastes of the operation are clear now. 

In the future system the goal is to reduce and if possible eliminate all the wastes that exist 

in the operation. There are seven different types of wastes known so far within 

manufacturing and service industry.  

 

In the future model I attempted to achieve three main objectives. With these three main 

changes we will be able to eliminate the source of many wastes in the operation and have a 

better and smoother flow of packages. In this model we will try to balance different cells; 

try to move the two gates for Standard and Malmo packages 4 and 9 as close to each other 

as possible and try to reduce the number of splitters and increase the loaders.   

 

To balance the job pressure in each cell and on each person, the only way is to re arrange 

the positions of the feeders in the gates. There are some constraints of course on 

arrangement of feeders that we should consider them when re designing. One of the most 

important constraints is that every change that we make in the PM sort will affect the 

operations in the AM sort as they are operated in the same area and with the same belt 

system. For instance regarding the sorting type in the morning the Finland’s feeder must be 

placed in gate 10 unless we put it in gate 10 after PM sort is down every night which is not 

efficient.  

 

Moreover, to assign each pick-off guy two or three destinations to split, that guy needs to 

walk freely and safely between two belts to feeders. This is not possible in some places for 

example between gates 10 and 9 or gates 8 and 7 due to existence of slides next to belts 

which are designed for AM sort operations but as you see they limit our operation. 

However there is a solution for that which I will describe later on.  

 

In future state I attempted to reduce the number of cells to five cells instead of eight cells 

in which people are assigned to more balanced jobs. I have enriched some positions, 

mostly splitting positions and instead have made loading positions less stressed for loaders. 

 

In this model as it is seen in the figure below, in cell A one is splitting Finland and Norway 

packages, in cell B one is splitting Gothenburg, Jonkoping and Stockholm packages and in 

cell C one is splitting Standard and Malmo packages. In loading positions inside cells, one 

is taking care of Finland, Norway, Gothenburg and Jonkoping packages; one is taking care 

of Stockholm packages; one is taking care of Standard and Malmo packages; one is 

standing in cell C and helping out cell C and B; one is standing in cell B and helping out 

cell A, B and C if necessary. 

 

With this model I tried to balance the job within different cells that everybody needs an 

equal amount of energy to do his job. The energy needed in each position now is more 

balance from light to medium and has a lower variety comparing to old layout which 

needed energy from range of light to very heavy.  
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Figure 13.Cell layout groups - Future state 

 

 

So based on these changes in different cells the distribution of packages in cells will 

change as well and the energy needed for people will be different from what it was. 

 
Table 10.Package handling rate in different cells-Future state 

Gates Cell 
Av Percent 

 Volume 

Package Handling NET 
Pkgs/Hour 

Energy needed 

Splitter Loader(s) Splitter Loader(s) 

Finland 10 
A 14.52% 217.89 217.89 Light Medium 

Norway 9 

Goth/Jon 8 
B 28.05% 420.90 210.45 Medium Medium 

Stockholm 7 

Denmark/Malmo 6 
C 29.63% 519.13 259.56 Medium Medium 

Denmark 5 

- 4 - - - - - - 

Express area   D 26.18% 590.29 295.15 Light Medium 

Small Sort   E 25% Total 375.19 187.60 - Medium 

  

As it is shown in the table above, job levels in cells is more balanced and we can say that it 

is now fair working in different cells because as you see, in each station we will have 

almost equal loads and there is not a big difference between cells concerning the volume 

they have to handle. 

 

And also, due to very balanced cells the need of moving people around to load different 

feeders is reduced so they will save more energy. 
 

Cell A  

Finland 

Norway 

Cell B  

Gothenburg\ 

Jonkoping 

Stockholm 

Cell C  

Den\Malmo 

Denmark 

Cell G 

Small pkgs 

Cell H 

Express pkgs 

  Flow of packages 
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Table 11.Labor movements within working area-future state 

Motion To FIN NOR 
GOT/ 
JON 

STO 
DEN/ 
MMO 

DEN - 
Minimum 
Possible 
Motions From   10 9 8 7 6 5 4 

FIN 10   1 2 3 0 0 0 6 

NOR 9 1   1 2 0 0 0 4 

GOT/JON 8 2 1   1 0 0 0 4 

STO 7 3 2 1   1 2 0 9 

DEN/MMO 6 0 0 0 1   1 0 2 

DEN 5 0 0 0 2 1   0 3 

- 4 0 0 0 0 0 0   0 
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As you see in the table, the big motion wastes were related to movement between gates 4 

and 9 and also movement of almost everybody to and from gate 10. But in the new model 

because the two gates of Standard packages are next to each other and at least two loaders 

are there, so many unwanted motions are eliminated from which many minutes will be 

saved.  

 

6.1 Implementation  
To implement these changes we will need to change our layout to build the new model. We 

will for example need to  

 Move Norway feeder from gate 7 to gate 9; 

 Load Gothenburg and Jonkoping boxes in one gate, gate 8 and move Stockholm 

boxes from gate 8 to gate 7; 

 Move Standard 1 from gate 9 to gate 5; 

 Move standard 2 and Malmo from gate 4 to gate 6; 

 Shut down gate 4; 

 

And to make it possible for splitters to pick-off two destination packages at one position 

we will need to; 

 Remove the slides locating between gates 7 and 8 and gates 10 and 9; 

As those slides are used for morning sort operations we can use portable slides that are 

now being used at some gates. It is more clearly shown in Appendix 5. 

 

 
 
Figure 14.Portable slide 
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Figure 15.Future state  
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Figure 16.Total Flow Current vs. Future  

 

If we take a look at Appendix 6 we will see that in future state the flow has changed. The 

idea is to change the time of unloading two sources of packages (Company X and Tires) 

and also to unload Arlanda container earlier due to its higher volume rather than Vasteras 

Feeder. Consequently the average percent of each source going to each destination will 

change. As unloaders are busier with Company X at second hour of the shift there will be 

higher volume of other destinations on the belt at the beginning of the shift. 

 

If we unload Arlanda volume earlier due to its higher volume and at the time that there are 

neither Express volumes nor other destination volumes, we can keep the flow as high as it 

should be. This was we will avoid having a fall between two peaks of volume at the end. 

One more thing is that we will have much less volume at the end which means a shorter 

operation time span, on-time departures of feeders and less LIB packages due to extra time 

and people that we would have in the last half an hour of the shift. Moreover, a low 

volume before 18:00 and a more efficient and effective cell layout will enable us to 

manage that volume with fewer people which results in a greater PPH. 
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6.2 Circulation 

 

Another way to run the belt more constantly and without so many stops is to let the 

packages pass by if they cannot be picked at a gate and send them back to the flow. With 

having a circulation in flow of packages and the belt system, we are able to reduce a 

significant number of belt stops during operation time. This reduction in stops will 

improve quality of processes and operation performance. 

 

Advantages of having circulation in conveyor belt system over a dead end system; 

 

1. Missed packages don’t get damaged as they are pressed together at the end of the 

belt in a dead end system. Some of them are destroyed sometimes that costs UPS a 

lot of money.  

2. Significant reduction in belt stops and consequently better PPH. 

3. Reduction in number of Missort 

4. Reduction in number of non-scanned packages.  

5. Reduction in number of Left in Building packages. 

6. Saving a considerable amount of time and money. 

7. Reduction in walking on the belts. 

8. No need to run the belt backwards in order to pick-off missed packages which takes 

lots of time.  

 

Since the entire building including the whole belt system is quite new, there is no 

possibility of big investments on the belt system at all. It was really hard to find a path that 

can lead packages back to the flow. Having looked at the conveyor belt system, there are 

two parallel conveyor belts, so called Yellow and Blue belts, are joined together at a point 

continuing towards Pickoff area and then it reaches a dead end. There is no way back to 

Yellow or Blue belt. Just before the end of the belt there is a route to express area to which 

packages can be diverted. On the way to that area there is a rolling conveyor belt that 

curves at the end and continues through X-ray scans to the express area.  

 

The only solution for making a circulation in the flow is to put a slide or a rolling belt 

between the rolling belt just before the x-ray scan and the Yellow belt.   

 

As it is shown in figure 17 all the packages excluding express packages are being picked 

off as they pass the gates. The remaining packages including missed packages meet the 

point 1 in the picture from which they are being diverted towards express area. So no 

package will end up getting damaged or stuck in the end of the belt that makes us reversing 

the belt for having access to them. This matter will take us time and definitively will cause 

long delays. Thus with having such a diverter at point 1 some downtimes will be 

eliminated from the operation.  

 

All the packages passing by point 1 are supposed to be express packages. But if the guy 

standing there finds a non-express package among others, the slides shown at point 2 or 

point 3 enables him to send back that package down to the Yellow belt and the main flow. 

 

6.2.1 Implementation  
Requirements for getting this system done are; 
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1. A diverter at point 1 between gate 5 and 4. (Alternatively packages can be pushed 

to the express side of the belt by the guy standing at gate 5) 

2. A slide or rolling belt or such thing that can let the packages slide down easily 

3. A list of non-express packages including post numbers should be hanged at point 1 

to help the guy distinguishes between express and non-express packages.   

     

 
Figure 17.Positioning of a slide for making a circulation in the flow 

      

 

6.3 Co-operation between Pre-loading and loading operations   
Certain techniques can be employed during the operation time in order to get things done 

more properly. But something that is more important for a better performance is 

cooperation between different members of the team. There is a lack of effective co-

operation between drivers bringing the packages to the center and unloaders. Same thing 

exists between unloaders and their very next colleague standing at DWS and who splits 

and scans packages. Preloading job is determined by all actions taken by drivers who go 

around the town and pick up packages at customer’s places. How they load their cars and 

leave packages in the center is very important. If they do a good job, for instance put 

express and non-express packages on the shelves separately, put all small packages 

together in a box, etc it makes things much easier for unloaders to access required 

packages at a time and do a better unloading job. This will definitively accelerate emptying 

the cars and consequently no delay in sending off express packages and also all other 

destinations. The whole sort will be down in shorter time and of course less wastes. 

   

6.3.1 What can be done? 

Many things can be done prior to emptying the cars at the center to accelerate and improve 

unloading actions; 
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1. Dedicating the right side shelves (or left side) to express packages (Almost all the 

brown cars have four shelves on their loading space, two on each side). The right-

side shelves have less amount of space than the left-side. So it is more appropriate 

because of the fact that there are less express packages in cars than ground 

packages. In average only 26.19% of all picked-up packages are express packages. 

2. Coloring the dedicated shelves for example yellow. So that can draw driver’s 

attention once he gets in the car with an express pkg. 

3. Placing all the small packages in a box at a specific area in the car to be easily 

collected by small sort guys later and not being missed. 

4. Leaving car hazard lights on by drivers who arrive late. Thus unloaders can notice 

that car easily, so they don’t forget to empty that. It happens sometimes that late 

cars with express packages get emptied right after the trailer has left for Arlanda. 

 

 

7. Forecasting 

 

7.1 Literature review 
Forecasting of future demand is essential for making supply chain decisions and also to 

help make a balance between efficient and responsive supply chain. A supply chain can 

experience substantial payoffs from improving its demand forecasting through qualitative 

human inputs
5
. However we should understand that a forecast is always wrong so to make 

it more accurate we need human input for final forecast. Moreover, a collaborative 

forecasting with our customers is an investment of time and effort and a proper way for 

having an even more accurate estimate of what the demand will look like. 

 

7.2 Understanding the role of forecasting  

Forecasting is a key driver of every design and planning made in both an enterprise and a 

supply chain. Collaborative forecasting greatly increases the accuracy of forecasts and 

allows the supply chain to maximize its performance
6
.  

 

7.3 Identifying its components  
Every demand consists of systematic and random component. Systematic component 

measures the expected value of demand while random component measure fluctuations in 

demand from expected value. Systematic component itself consists of level, trend, and 

seasonality. 

 

7.4 Forecasting the demand using time-series methodologies given historical data 

There are many methods for forecasting demand but not all of them are appropriate for all 

businesses. Time-series forecasting uses historical data. This is the most appropriate when 

future demand is related to historical data, growth patterns, and any seasonal patterns
7
.  

 

These methods are categorized as static or adaptive. In static methods, the estimates of 

parameters are not updated as new demand is observed, while in adaptive methods, they 

are updated each time a new demand is observed. Winter’s model, an adaptive method of 

                                                
5 (Chopra/Meindl, 2001) 
6
 (Chopra/Meindl, 2001) 

7 (Chopra/Meindl, 2001) 
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forecasting is appropriate when our demand shows both trend and seasonality
8
. This 

method is most appropriate in the case of UPS since both trend and seasonality have been 

observed in the historical data for two years. 

 

7.5 Analyzing forecasts to estimate errors   

These errors measure the random component of a forecast and say how inaccurate our 

forecasting is. The MAD and the MAPE are used to estimate the size of errors whereas the 

bias and TS are used to estimate if the forecast consistently over- or under forecasts. TS 

Range must be kept between -6 to +6. The negative TS observed in the forecasting method 

detects that the method consistently underestimates the demand whereas a positive TS 

indicates the method overestimates the demand. Consequently we should choose a new 

forecasting method. 

 

7.6 Aggregate planning in a supply chain 

The goal of aggregate planning is to ; 

 Maximize profit by balancing between efficiency and responsiveness 

 Utilizing the facilities that we have 

 Collaborative forecasts are inputs for aggregate planning 

 

7.7 Error Calculations for current Model 

The current forecast always underestimates the volume between 500 packages and 1000 

packages under the actual volume. That causes overflow in some of the destinations which 

is the biggest reason for belt stops. This has a big impact on the performance. For instance, 

the days that we receive high amount of Norway packages, so we have delays in our 

operations. It means that the days that we are not well prepared or we don’t have enough 

capacity for the demand the most delays occur. 

 
Figure 18. Error chart for current method of forecasting 

 

The diagram shows that the deviation from actual demand gets high sometimes and the 

fact that the current method mostly underestimates the demand is clearly visible in the 

diagram. 

                                                
8 (Chopra/Meindl, 2001) 
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Table below shows the calculations of different indicators of forecast errors. Each of these 

indicators assesses our method from different aspects. For instance, TS range for current 

plan is smaller than -6 which mean the method is consistently underestimate the demand. 

So, our method for forecasting should change because the actual volume is often greater 

than our plan or forecast. 

 
Table 12.Error Estimate of current plan 

Forecasting Method MAD MAPE% TS Range 

Current plan Current method weekly 2010/2011 526 10 -28.73 to -1.00 

 

When there is no space to put a certain package, the problem arises. People get anxious 

about it and get hurt sometimes. They can’t move freely because they are surrounded by 

inventory packages. Also packages get severe damages which will cost the company a lot. 

 

Labors are likely to lose their concentrations in this situation, so many Missort will 

happen. This can cause a lot of other problems for the whole operation. For instance many 

belt stops may occur by which the whole process is strongly influenced. A stop in front of 

a gate for 10s should be multiplied by number of gates because it causes stops in other 

positions as well, so the waste of time becomes much bigger. 

 

7.8 Forecast Calculations based on winter’s Model 

First step in forecasting is to select which type of forecasting is more appropriate for the 

company. Adaptive forecasting updates the estimates of level, trend and seasonality after 

demand observations. So we get a more updated and accurate result rather than Static 

forecasting in which the estimates are not updated after observations of demand. After all 

consideration, the winter’s model seems the most appropriate method in our case. 

 

Assumptions; 

 A set of historical data for n periods 

 Demand is seasonal with periodicity p 

 

Where we have weekly data and the pattern repeats itself every 52 weeks(one year), so 

periodicity=52. It means that after 52 periods seasonal cycle repeats. 

 

I extracted historical volume back to week 10 in 2010. I collected all the available volumes 

for pick-up, in center PUV and OLS for every week that the pm sort had handled from 

week 10 of year 2010 to first week of year 2012. So I had almost two years of historical 

data which means the pattern has repeated itself two times. Thus, the amount of n for 

period is the quantity of weeks under study which is 96. Then I calculated the total volume 

for every single week. Since not all the weeks had five working days due to holidays, I 

calculated the average volume handled by the pm sort per day for each week.  

 

The table below shows the average volume calculated for each week from week 10
th

 in 

2010 until week 1
st
 in 2012. As it is seen in the table, there is a number of 96 periods for all 

historical data. 
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Table 13.Avg Daily Demands in every week for UPS Stockholm PM Sort  

Year Week Period, t Demand, Dt Year Week Period, t Demand, Dt 
2010 10 1 4,738 2011 6 49 5,180 

2010 11 2 4,699 2011 7 50 5,260 

2010 12 3 4,922 2011 8 51 5,528 

2010 13 4 3,721 2011 9 52 4,988 

2010 14 5 4,165 2011 10 53 5,214 

2010 15 6 4,996 2011 11 54 5,516 

2010 16 7 5,346 2011 12 55 5,694 

2010 17 8 4,875 2011 13 56 6,617 

2010 18 9 4,704 2011 14 57 5,933 

2010 19 10 4,769 2011 15 58 5,854 

2010 20 11 4,804 2011 16 59 5,957 

2010 21 12 4,840 2011 17 60 6,024 

2010 22 13 4,673 2011 18 61 5,167 

2010 23 14 4,902 2011 19 62 5,189 

2010 24 15 4,673 2011 20 63 4,718 

2010 25 16 5,245 2011 21 64 4,626 

2010 26 17 5,915 2011 22 65 3,859 

2010 27 18 5,102 2011 23 66 4,974 

2010 28 19 4,309 2011 24 67 4,437 

2010 29 20 4,055 2011 25 68 4,532 

2010 30 21 3,963 2011 26 69 4,806 

2010 31 22 4,311 2011 27 70 4,932 

2010 32 23 4,470 2011 28 71 3,718 

2010 33 24 5,069 2011 29 72 4,297 

2010 34 25 4,701 2011 30 73 4,043 

2010 35 26 5,059 2011 31 74 4,329 

2010 36 27 5,467 2011 32 75 4,080 

2010 37 28 5,214 2011 33 76 4,893 

2010 38 29 4,735 2011 34 77 5,281 

2010 39 30 5,522 2011 35 78 5,600 

2010 40 31 4,847 2011 36 79 5,164 

2010 41 32 5,541 2011 37 80 5,738 

2010 42 33 5,267 2011 38 81 5,648 

2010 43 34 5,354 2011 39 82 5,216 

2010 44 35 5,235 2011 40 83 4,929 

2010 45 36 5,428 2011 41 84 5,709 

2010 46 37 5,276 2011 42 85 5,528 

2010 47 38 5,522 2011 43 86 5,398 

2010 48 39 5,777 2011 44 87 5,342 

2010 49 40 5,058 2011 45 88 5,498 

2010 50 41 5,689 2011 46 89 5,887 

2010 51 42 4,910 2011 47 90 5,376 

2010 52 43 3,583 2011 48 91 6,201 

2011 1 44 3,690 2011 49 92 6,511 

2011 2 45 5,042 2011 50 93 6,132 

2011 3 46 5,195 2011 51 94 4,910 

2011 4 47 4,792 2011 52 95 3,872 

2011 5 48 4,698 2012 1 96 4,379 

 

In the figure below which shows the demand fluctuation in the demand, observe that 

demand is seasonal, increasing in some months and seasons and decreasing on some 
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months. Each cycle lasts 52 weeks and the demand pattern repeats every year. There is also 

a very mild growth trend in the demand that shows the growth will continue in the coming 

years which confirms the selection of winter’s model for our case. 
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Figure 19.Weekly Demands at UPS SEJAR 

 

Two steps must be done to estimate the parameters level, trend and seasonal factor. 1) 

Deseasonalizing the demand and running a linear regression for estimation of level and 

trend. 2) Estimating seasonal factor.  

 

First step is computing level and trend at period 0. For that, we need to deseasonalize the 

demand. Deseasonalized demand represents the demand that would have been observed if 

there wasn’t any seasonal factor. So we calculate an average of observed demand for 

periods 27 to 70.  

 

Next, it is time to run a regression between the computed deseasonalized demands. The 

equation that we get from regressing can be used for computing L0, T0 and Dt which is 

deseasonalized demand for all weeks. Then, we calculate seasonal factors (S1,…, S52) for 

a complete cycle which is one year.  

 

On observing demand for periods we revise the estimations for trend, level and seasonal 

factor using α, β, ɣ which are smoothing constant for the level, trend and seasonal factors 

and are between 0 and 1.  

 

In this model we have Systematic component of demand = (level + trend) × seasonal factor 

Forecast calculations then is done using different α, β, ɣ to get the optimum result. So the 

forecast for 96 periods are calculated three times and each time different ranges of 

smoothing constants are being used. So I used α=0.05, β=0.1, ɣ=0.1 in first attempt and 

then calculated forecast errors including Absolute Error (A), Mean Absolute Deviation 

(MAD), Mean Absolute Percentage Error (MAPE%) and Tracking Signal indicator (TS 

Range) to see whether the method is overestimating or underestimating. Then in the 
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second and third attempt I put α=0.5, β=0.65, ɣ=0.1 and α=0.99, β=0.01, ɣ=0.01 and each 

time I got different results. The results are as follow; 

 
Table 14.Error Estimates for UPS SEJAR Reload Forecasting 

Forecasting Method MAD MAPE% TS Range 

Current plan 
Current method weekly 
2010/2011 

526 10 -28.73 to -1.00 

winter's model Winter's model weekly 2010/2011 

Series 1 α=0.05 β=0.1 ɣ=0.1 333 7 -14.52 to 10.39 

Series 2 α=0.5 β=0.65 ɣ=0.1 260 5 -5.95 to 3.63 

Series 3 α=0.99 β=0.01 ɣ=0.01 243 5 -5.98 to 3.78 

 

Based on the results gained from different computations of forecasts the series 3 in the 

table represents the best result. As it is seen from table, the MAD for series 3 is the least 

among other forecasts and more importantly the TS range is kept between -6 to +6 that 

indicates our forecasting method is within the range and doesn’t deviate much from zero 

level. The figure below shows the various charts for various series and clearly the chart in 

brown belonging to series 3 not deviate so often and far from 0. 
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Figure 20.Error charts for UPS SEJAR Reload Forecasting 

 

So now that we found the optimum amount of α, β, ɣ for our calculations we can produce 

forecasts for the next periods.  

 

The table below shows the forecasts computed for the whole year of 2012. Each forecast in 

each week represents an average of demand volume that we expect to experience in 

coming weeks. Obviously these forecasts can be more accurate if they are revised by the 

manager and manual data are put together with the forecasts. For instance, based on 

experience, the pm sort expects more transit packages and consequently higher demand on 

first working days including Mondays rather than Thursdays and Fridays. These 

modifications can be done in order to get even more accurate forecasts for future demand. 

 

So the calculations for demand forecasting for week 2
nd

 of 2012 to week 52
nd

 of 2012 are 

shown in the table below; 
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Table 15.Demand Forecasts 2012 for UPS Stockholm PM Sort  

Year Week 
Forecast 
Avg/Day 

Year Week 
Forecast 
Avg/Day 

2012 2 5,545 2012 28 4,544 

2012 3 5,717 2012 29 4,725 

2012 4 5,277 2012 30 4,533 

2012 5 5,177 2012 31 4,896 

2012 6 5,711 2012 32 4,850 

2012 7 5,803 2012 33 5,653 

2012 8 6,102 2012 34 5,662 

2012 9 5,510 2012 35 6,051 

2012 10 5,565 2012 36 6,044 

2012 11 5,713 2012 37 6,224 

2012 12 5,942 2012 38 5,901 

2012 13 5,775 2012 39 6,115 

2012 14 5,652 2012 40 5,568 

2012 15 6,083 2012 41 6,411 

2012 16 6,343 2012 42 6,154 

2012 17 6,116 2012 43 6,135 

2012 18 5,546 2012 44 6,039 

2012 19 5,599 2012 45 6,241 

2012 20 5,360 2012 46 6,377 

2012 21 5,334 2012 47 6,234 

2012 22 4,814 2012 48 6,852 

2012 23 5,569 2012 49 6,614 

2012 24 5,142 2012 50 6,770 

2012 25 5,525 2012 51 5,629 

2012 26 6,064 2012 52 4,275 

2012 27 5,673 2013 1 - 
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Figure 21. Forecast chart for UPS SEJAR Reload Sorting 

 

Since we know that in average how much volume we will have in each destination, we can 

now compute an average demand volume for each destination per day. So we have; 
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Table 16.Demand Forecasts 2012 for UPS Stockholm PM Sort by Destinations  

Year Week Forecast Avg/Day FIN NOR GOT JON STO MMS CPH EXP Small 

2012 2 5,545 371 434 256 212 1,087 184 1,526 1,452 1,386 

2012 3 5,717 382 448 263 219 1,121 190 1,574 1,497 1,429 

2012 4 5,277 353 413 243 202 1,035 175 1,453 1,382 1,319 

2012 5 5,177 346 405 239 198 1,015 172 1,425 1,356 1,294 

2012 6 5,711 382 447 263 219 1,120 190 1,572 1,495 1,428 

2012 7 5,803 388 454 267 222 1,138 193 1,597 1,519 1,451 

2012 8 6,102 408 478 281 234 1,196 203 1,680 1,598 1,526 

2012 9 5,510 368 431 254 211 1,080 183 1,517 1,443 1,377 

2012 10 5,565 372 436 256 213 1,091 185 1,532 1,457 1,391 

2012 11 5,713 382 447 263 219 1,120 190 1,573 1,496 1,428 

2012 12 5,942 397 465 274 228 1,165 198 1,635 1,556 1,485 

2012 13 5,775 386 452 266 221 1,132 192 1,590 1,512 1,444 

2012 14 5,652 378 443 260 216 1,108 188 1,556 1,480 1,413 

2012 15 6,083 407 476 280 233 1,193 202 1,674 1,593 1,521 

2012 16 6,343 424 497 292 243 1,244 211 1,746 1,661 1,586 

2012 17 6,116 409 479 282 234 1,199 203 1,683 1,601 1,529 

2012 18 5,546 371 434 256 212 1,088 184 1,527 1,452 1,387 

2012 19 5,599 374 438 258 214 1,098 186 1,541 1,466 1,400 

2012 20 5,360 358 420 247 205 1,051 178 1,475 1,404 1,340 

2012 21 5,334 357 418 246 204 1,046 177 1,468 1,397 1,333 

2012 22 4,814 322 377 222 184 944 160 1,325 1,261 1,204 

2012 23 5,569 372 436 257 213 1,092 185 1,533 1,458 1,392 

2012 24 5,142 344 403 237 197 1,008 171 1,415 1,346 1,285 

2012 25 5,525 370 433 255 212 1,083 184 1,521 1,447 1,381 

2012 26 6,064 406 475 279 232 1,189 202 1,669 1,588 1,516 

2012 27 5,673 379 444 261 217 1,112 189 1,562 1,485 1,418 

2012 28 4,544 304 356 209 174 891 151 1,251 1,190 1,136 

2012 29 4,725 316 370 218 181 927 157 1,301 1,237 1,181 

2012 30 4,533 303 355 209 174 889 151 1,248 1,187 1,133 

2012 31 4,896 327 383 226 187 960 163 1,348 1,282 1,224 

2012 32 4,850 324 380 223 186 951 161 1,335 1,270 1,212 

2012 33 5,653 378 443 260 216 1,108 188 1,556 1,480 1,413 

2012 34 5,662 379 443 261 217 1,110 188 1,559 1,483 1,415 

2012 35 6,051 405 474 279 232 1,186 201 1,665 1,584 1,513 

2012 36 6,044 404 473 278 231 1,185 201 1,664 1,582 1,511 

2012 37 6,224 416 487 287 238 1,220 207 1,713 1,630 1,556 

2012 38 5,901 395 462 272 226 1,157 196 1,624 1,545 1,475 

2012 39 6,115 409 479 282 234 1,199 203 1,683 1,601 1,529 

2012 40 5,568 372 436 257 213 1,092 185 1,533 1,458 1,392 

2012 41 6,411 429 502 295 245 1,257 213 1,765 1,679 1,603 

2012 42 6,154 412 482 284 236 1,207 205 1,694 1,611 1,539 

2012 43 6,135 410 480 283 235 1,203 204 1,689 1,606 1,534 

2012 44 6,039 404 473 278 231 1,184 201 1,662 1,581 1,510 

2012 45 6,241 417 489 288 239 1,224 208 1,718 1,634 1,560 

2012 46 6,377 427 499 294 244 1,250 212 1,755 1,670 1,594 

2012 47 6,234 417 488 287 239 1,222 207 1,716 1,632 1,559 

2012 48 6,852 458 537 316 262 1,344 228 1,886 1,794 1,713 

2012 49 6,614 442 518 305 253 1,297 220 1,821 1,732 1,654 

2012 50 6,770 453 530 312 259 1,327 225 1,863 1,773 1,692 

2012 51 5,629 377 441 259 216 1,104 187 1,550 1,474 1,407 

2012 52 4,275 286 335 197 164 838 142 1,177 1,119 1,069 
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Based on Appendix 1 that shows the maximum volume handling by workforce in different 

positions, the quantity of packages in each cell indicates that in some weeks especially at 

peaks the operation is not effective anymore because there is overload in some cells and 

workers are supposed to deal with more quantities of packages than the procedure says. 

However, the table above just gives us an idea about how possibly the future operation will 

look like. Firstly, this is just forecast and secondly those are mean values of demand 

distributed in various cells not reality of package distribution on cells. Quantity of 

packages going to different cells vary from a minute to other that means people working in 

different cells can help out the other cells when necessary. An example is that express call 

is down at 8:40 p.m. so people who were working there would be released and moved to 

other cells. On the other hand, before that time whenever express needs help other cells 

which are quiet can release some one there. 

 

In week 48
th

 year 2012 an average daily forecast of 6,852 packages that is the highest in 

this year imply that there would be overloads in cells. Considering appendix 1 and 2, 

calculations for sort and load rates of pkgs/hour for cells A, B and C shows an overload for 

splitters in cells B and C. This would also happen in some other weeks when the volume is 

high.   

 

However, these numbers show a daily average for all the weeks throughout the year 2012 

which implies that there would not be such an overload for a whole certain week based on 

forecasts whereas this overload would probably happen only on one day that can influence 

on the mean of the whole week.    

 

As a conclusion, the manning plan for PM sort operation should be revised for different 

periods as demand fluctuates. One of the most important factors that increase performance 

of a process is flexibility of that process. If so, an aggregated plan including staffing for 

operation will be necessary to meet demand. Staffing in our case plays a very important 

role in aggregate planning that will help us to deal with unavoidable demand fluctuations. 

 

Table below is manning plan for weeks throughout the year 2012. This table shows us that 

how many people we should assign to each position in cells in a certain week. For 

instance, the volume of week 10
th

 2012 would be 5,565 so considering appendix 1 we 

would need three unloaders to handle this amount of package, one splitter to every pick-off 

position including express and small cells, one loader to cell A and two loaders to each 

another cells. As a total there would be 17 people working under operation in that week 

which implies that one guy is extra. On the contrary, in week 16
th

 2012 that the estimated 

volume is 6,343 packages, calculations determine that we should put two splitters in cells 

B and C that would result in a total of 19 people required for the operations in that week.  

 

However, as I explained before the volume is the mean value for that week and we would 

probably need one extra guy in only one day. But it actually depends on the flow of 

packages that if we really need one person extra. If the flow is smooth with moving people 

between cells we would perhaps be able to manage the shortage of one person.    

 

Anyhow, in the worst case we would have to add one person or two to operation in couple 

of days throughout a year which would not cost the company more than potential costs of 

wastage in a case of labor shortage.  
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Table 17.Reload Weekly Center Planning- Year 2012 

Year Week 
Forecast 
Avg/Day 

Unload  
Pick-off (Sort)  Load (incl Scan) 

Prod  
Need Cell 

A 
Cell 
B 

Cell 
C 

EXP Small 
Cell 
A 

Cell 
B 

Cell 
C 

EXP Small 

2012 2 5,545 3 1 1 1 1 1 1 2 2 2 2 17 

2012 3 5,717 3 1 1 2 1 1 1 2 2 2 2 18 

2012 4 5,277 3 1 1 1 1 1 1 1 2 2 2 16 

2012 5 5,177 3 1 1 1 1 1 1 1 2 2 2 16 

2012 6 5,711 3 1 1 2 1 1 1 2 2 2 2 18 

2012 7 5,803 3 1 1 2 1 1 1 2 2 2 2 18 

2012 8 6,102 3 1 1 2 1 1 1 2 2 2 2 18 

2012 9 5,510 3 1 1 1 1 1 1 2 2 2 2 17 

2012 10 5,565 3 1 1 1 1 1 1 2 2 2 2 17 

2012 11 5,713 3 1 1 2 1 1 1 2 2 2 2 18 

2012 12 5,942 3 1 1 2 1 1 1 2 2 2 2 18 

2012 13 5,775 3 1 1 2 1 1 1 2 2 2 2 18 

2012 14 5,652 3 1 1 1 1 1 1 2 2 2 2 17 

2012 15 6,083 3 1 1 2 1 1 1 2 2 2 2 18 

2012 16 6,343 3 1 2 2 1 1 1 2 2 2 2 19 

2012 17 6,116 3 1 1 2 1 1 1 2 2 2 2 18 

2012 18 5,546 3 1 1 1 1 1 1 2 2 2 2 17 

2012 19 5,599 3 1 1 1 1 1 1 2 2 2 2 17 

2012 20 5,360 3 1 1 1 1 1 1 2 2 2 2 17 

2012 21 5,334 3 1 1 1 1 1 1 2 2 2 2 17 

2012 22 4,814 3 1 1 1 1 1 1 1 1 2 1 14 

2012 23 5,569 3 1 1 1 1 1 1 2 2 2 2 17 

2012 24 5,142 3 1 1 1 1 1 1 1 2 2 1 15 

2012 25 5,525 3 1 1 1 1 1 1 2 2 2 2 17 

2012 26 6,064 3 1 1 2 1 1 1 2 2 2 2 18 

2012 27 5,673 3 1 1 2 1 1 1 2 2 2 2 18 

2012 28 4,544 2 1 1 1 1 1 1 1 1 2 1 13 

2012 29 4,725 3 1 1 1 1 1 1 1 1 2 1 14 

2012 30 4,533 2 1 1 1 1 1 1 1 1 2 1 13 

2012 31 4,896 3 1 1 1 1 1 1 1 2 2 1 15 

2012 32 4,850 3 1 1 1 1 1 1 1 2 2 1 15 

2012 33 5,653 3 1 1 1 1 1 1 2 2 2 2 17 

2012 34 5,662 3 1 1 1 1 1 1 2 2 2 2 17 

2012 35 6,051 3 1 1 2 1 1 1 2 2 2 2 18 

2012 36 6,044 3 1 1 2 1 1 1 2 2 2 2 18 

2012 37 6,224 3 1 1 2 1 1 1 2 2 2 2 18 

2012 38 5,901 3 1 1 2 1 1 1 2 2 2 2 18 

2012 39 6,115 3 1 1 2 1 1 1 2 2 2 2 18 

2012 40 5,568 3 1 1 1 1 1 1 2 2 2 2 17 

2012 41 6,411 3 1 2 2 1 1 1 2 2 2 2 19 

2012 42 6,154 3 1 1 2 1 1 1 2 2 2 2 18 

2012 43 6,135 3 1 1 2 1 1 1 2 2 2 2 18 

2012 44 6,039 3 1 1 2 1 1 1 2 2 2 2 18 

2012 45 6,241 3 1 2 2 1 1 1 2 2 2 2 19 

2012 46 6,377 3 1 2 2 1 1 1 2 2 2 2 19 

2012 47 6,234 3 1 1 2 1 1 1 2 2 2 2 18 

2012 48 6,852 3 1 2 2 1 1 1 2 2 2 2 19 

2012 49 6,614 3 1 2 2 1 1 1 2 2 2 2 19 

2012 50 6,770 3 1 2 2 1 1 1 2 2 2 2 19 

2012 51 5,629 3 1 1 1 1 1 1 2 2 2 2 17 

2012 52 4,275 2 1 1 1 1 1 1 1 1 2 1 13 
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8. Summary and Conclusion 

 

The objective of this project was to eliminate the wastes of the processes by looking into 

the current operating system from seven different perspectives in regard to seven types of 

wastages. Finding the hidden wastes was the first step. In this step a tool such as VSM and 

the definitions of all possible wastes itself helped us to find out causes of our problems in 

the operation. Also, it was very important to realize that which one of the wastes is most 

critical to processes.  

 

The next step was to apply the techniques such as CM in order to improve the processes. 

The goal of this improvement was to reduce the cost of operation and increase the 

efficiency by reducing or eliminating the root causes of wastage. Forecasting the future 

demand was another attempt I made to achieve a better planning of staff and equipment for 

near future. An adaptive method of forecasting was chosen because this method enables us 

to update the estimated future demand every time we observe a new demand. This 

approach will help us to compute a more accurate forecast and plan for future.   

 

Calculations for new model showed us that how we could improve our process and have a 

better production flow by employing Lean production concept. In future model we were 

able to reduce some wastage costs by making cells balanced and utilize usage of labor and 

time in the operation.  

 
Table 18.Comparison table- Current state vs. Future state  

Operating 
State  

(incl Forecast) 

Min 
Operation 

staff 
Needed 

Possible 
Motion 

Wastage 

Nr of 
splitters 
needed 

Utilization 
pick-off 

Nr of 
Loaders 
needed 

Utilization 
Loading 

Nr of 
scanners 
needed 

Error 
Estimates 

(MAD) 

Current 17 86 5 74.7 3-4 ~88.4 9 526 

Future 13 28 3 111.3 4-5 ~88.4 9 243 

 

    This table briefly shows the improvement that the new model has brought to the process. 

A significant amount of motion wastage has been cut from operation, some positions are 

now more utilized and the new estimates for demand have less errors rather than current 

estimates. We would avoid having many delays especially in express area by not having so 

many belt stops. The new model would also offer much balanced jobs to each position in 

the cells. Quantity of defectives will probably decrease as well as transportation wastes. 

Besides the benefits shown in the table, a much smoother package flow is expected to see. 

 

Consequently a greater PPH is expected to be observed which simply indicates an 

improvement in our performance.  
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Unload Rate 
NET GROSS NET GROSS 

Pkgs/Hour PPH * 25% Smalls Pkgs/Quarter PPH * 25% Smalls 

Feeder, 1 Unloaders 950 - 1100 1190 - 1375 237-275 298-344 

            2 Unloaders 1800 2250 450 562.5 

Package Cars 1000 - 1150 1250 - 1440 250-288 313-360 

A2 Container 900 - 1000 1125 - 1250 225-250 282-313 

NEVER more than 2 Unloaders per container! 

Sort Rates 
NET GROSS NET GROSS 

Pkgs/Hour PPH * 25% Smalls Pkgs/Quarter PPH * 25% Smalls 

Primary Sort 1000 1250 250 312.5 

HVD 3000 3750 750 937.5 

LVD 1500 1875 375 468.75 

Run out Belt 2 
Splitters 2500 3125 625 781.25 

Pick Off to Trailer 
500 625 125 156.25 Two 

Containers/Person 

Smalls, Feed Debag 5500 6875 1375 1718.75 

Smalls, Sort 1700 2125 425 531.25 

Smalls, Check Bag 575 n/a 143.75 n/a 

Load Rates 
NET GROSS NET GROSS 

Pkgs/Hour PPH * 25% Smalls Pkgs/Quarter PPH * 25% Smalls 

Feeder 425 530 106.25 132.5 

Air Container 400 500 100 125 

    GROSS     

Belt to Car n/a 156-194     

Roller to Car n/a 94 - 190     

Slide to Car n/a 256     

Stack to Car n/a 334     

T-Spur to Car n/a 182     

Smalls Sort 

AM: Feed, debag & sort 500 

PM: Sort, check & bag 430 

Load (incl scan) 400 

Scan 1500 

Appendix 1 
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Year Week 
Unload rates 

GROSS Pkgs/Hour- 
One Person 

Sort rates NET Pkgs/Hour- One 
Person 

Load rates (incl Scan) NET 
Pkgs/Hour- One Person 

  Cell A Cell B Cell C EXP Small Cell A Cell B Cell C EXP Small 

2012 2 528 230 444 489 623 396 230 222 244 312 198 

2012 3 545 237 458 504 643 408 237 229 252 321 204 

2012 4 503 219 423 465 593 377 219 211 233 297 188 

2012 5 493 215 415 456 582 370 215 207 228 291 185 

2012 6 544 237 458 503 642 408 237 229 252 321 204 

2012 7 553 241 465 512 652 414 241 232 256 326 207 

2012 8 581 253 489 538 686 436 253 244 269 343 218 

2012 9 525 229 441 486 619 394 229 221 243 310 197 

2012 10 530 231 446 491 625 398 231 223 245 313 199 

2012 11 544 237 458 504 642 408 237 229 252 321 204 

2012 12 566 246 476 524 668 424 246 238 262 334 212 

2012 13 550 240 463 509 649 412 240 231 255 324 206 

2012 14 538 234 453 498 635 404 234 226 249 318 202 

2012 15 579 252 487 536 684 434 252 244 268 342 217 

2012 16 604 263 508 559 713 453 263 254 280 356 227 

2012 17 582 254 490 539 687 437 254 245 270 344 218 

2012 18 528 230 444 489 623 396 230 222 244 312 198 

2012 19 533 232 449 494 629 400 232 224 247 315 200 

2012 20 510 222 430 472 602 383 222 215 236 301 191 

2012 21 508 221 427 470 599 381 221 214 235 300 190 

2012 22 459 200 386 424 541 344 200 193 212 271 172 

2012 23 530 231 446 491 626 398 231 223 245 313 199 

2012 24 490 213 412 453 578 367 213 206 227 289 184 

2012 25 526 229 443 487 621 395 229 221 244 310 197 

2012 26 578 252 486 535 682 433 252 243 267 341 217 

2012 27 540 235 455 500 638 405 235 227 250 319 203 

2012 28 433 188 364 401 511 325 188 182 200 255 162 

2012 29 450 196 379 417 531 338 196 189 208 266 169 

2012 30 432 188 363 400 509 324 188 182 200 255 162 

2012 31 466 203 392 432 550 350 203 196 216 275 175 

2012 32 462 201 389 428 545 346 201 194 214 273 173 

2012 33 538 234 453 498 635 404 234 226 249 318 202 

2012 34 539 235 454 499 636 404 235 227 250 318 202 

2012 35 576 251 485 533 680 432 251 242 267 340 216 

2012 36 576 251 484 533 679 432 251 242 266 340 216 

2012 37 593 258 499 549 699 445 258 249 274 350 222 

2012 38 562 245 473 520 663 422 245 236 260 332 211 

2012 39 582 254 490 539 687 437 254 245 270 344 218 

2012 40 530 231 446 491 626 398 231 223 245 313 199 

2012 41 611 266 514 565 720 458 266 257 283 360 229 

2012 42 586 255 493 542 692 440 255 247 271 346 220 

2012 43 584 254 492 541 689 438 254 246 270 345 219 

2012 44 575 250 484 532 679 431 250 242 266 339 216 

2012 45 594 259 500 550 701 446 259 250 275 351 223 

2012 46 607 265 511 562 717 456 265 255 281 358 228 

2012 47 594 259 500 550 701 445 259 250 275 350 223 

2012 48 653 284 549 604 770 489 284 275 302 385 245 

2012 49 630 274 530 583 743 472 274 265 292 372 236 

2012 50 645 281 542 597 761 484 281 271 298 380 242 

2012 51 536 234 451 496 633 402 234 226 248 316 201 

2012 52 407 177 343 377 480 305 177 171 188 240 153 

Appendix 2 
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Time line 16:00 17:00 18:00 19:00 20:00 21:00 

   In center PUV  Package Cars VAS-STO 

FIN    3.51  80.80 70.26 59.72 33.96 

NOR    8.23  111.06 69.92 57.58 34.28 

STO    10.30  175.09 205.99 175.09 68.66 

GOT    0.00  53.25 33.89 31.47 20.98 

JON    0.00  44.25 28.16 26.15 17.43 

DEN/MMO    16.40  98.38 98.38 139.37 54.66 

DEN    0.00  294.70 257.86 0.00 0.00 

Express    27.51  481.38 481.38 343.85 0.00 

Gate  
Tier Company & Finland 

Transit  Tier Company Company X Arlanda     

FIN 17.57  17.57 0.00 67.92     

NOR 39.08  22.62 0.00 68.55     

STO 144.19  113.29 0.00 137.33     

GOT 45.99  14.52 0.00 41.96     

JON 38.22  12.07 0.00 34.87     

DEN/MMO 90.18  49.19 163.97 109.31     

DEN 18.42  18.42 147.35 0.00     

Express 0.00  0.00 41.26 0.00     

                                          

FIN 
9 9 12 12 12 12 0 74 74 74 45 35 35 35 85 85 85 23 23 23 

NOR 

STO 

38 38 41 41 41 41 0 126 126 126 102 67 67 67 149 149 149 36 36 36 GOT 

JON 

DEN/MMO 
3 3 7 7 7 7 0 148 148 148 106 193 193 193 83 83 83 18 18 18 

DEN 

Express 0 0 7 7 7 7 0 160 160 160 120 134 134 134 115 115 115 0 0 0 

Total Flow 51 51 67 67 67 67 0 508 508 508 373 429 429 429 431 431 431 77 77 77 

Time line 16:00 17:00 18:00 19:00 20:00 21:00 

 

 

Destination 
Average 
 Volume 

In 
Center 
PUV**** 

Finland 
Transit 

Package car 
OLS* 

Company 
X*** 

Tier 
Company** 

1
st

 
hour 

2
nd

 
hour 

3
rd

 
hour 

FIN 351.31 1% 0% 23% 20% 17% 29% 0% 10% 

NOR 411.32 2% 4% 27% 17% 14% 25% 0% 11% 

STO 1029.94 1% 3% 17% 20% 17% 20% 0% 22% 

GOT 242.05 0% 13% 22% 14% 13% 26% 0% 12% 

JON 201.15 0% 13% 22% 14% 13% 26% 0% 12% 

DEN/MMO 819.85 2% 5% 12% 12% 17% 20% 20% 12% 

DEN 736.75 0% 0% 40% 35% 0% 0% 20% 5% 

Express 1375.39 2% 0% 35% 35% 25% 0% 3% 0% 

Appendix 6 

 


