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ABSTRACT 
 
Introduction  and objectives 
 
A logistic innovation laboratory will be set up in Tampere University of Applied Sciences (later TAMK) in 
co- operation with TUT, PHL Limburgh University based in Belgium, small and medium size businesses in 
Pirkanmaa area and other partners. It will constitute of an information communications laboratory (later ICT- 
laboratory) and Disaster and Emergency supply Chain Management module. TAMK Logistics Innovation 
Laboratory will serve small and medium size businesses (later SME) as a tool to analyse supply chains and as 
a neutral testing facility for enterprise resource planning systems (later ERP), radio frequency identification 
(later RFID) systems. Innovation laboratory is also used in contact teaching for TAMK logistics module 
students and other logistics professionals creating a unique learning environment. 
 
A new logistics module has been added in the curriculum for TAMK. This is called disaster and emergency 
supply chain management. It was established in co- operation with Tampere Technical University (TTU). This 
module is aimed for logistics students as well as for professionals working in the emergency and rescue field. 
This module is an innovative project and is established since there is very little this kind of teaching globally 
and almost non existent in Finland. In this way TAMK will increase its appeal as a learning facility. The 
TAMK Logistics Innovation Laboratory will be used as a teaching tool in this course to simulate crisis 
situations. 
 
My thesis will explain the functions and importance of the logistics innovation laboratory established in 
TAMK. Thesis gives the reader an understanding of the basic logistic concepts which are needed to 
understand the functions of the innovation laboratory. Thesis also takes a look into the on going trends in the 
logistics sector.  
 
This work has been challenging because the innovation laboratory is unique in Finland. Therefore collecting 
material for it has proven to be very difficult. Without being involved in this innovation laboratory project as 
an assistant to Mr. Anasse Bouhlahl, it would have been almost impossible to complete this thesis. On the 
other hand, the process of writing this thesis has been an interesting project for the exact same reasons. 

   
   
Keywords: Information Communications Technology         Laboratory         Logistics         

Innovation         Logivo 
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1. What is logistics? 

 

Logistics is still commonly understood as moving goods around with boats, trucks and 

other vehicles. The flow of materials from suppliers into an organisation, their 

movement within the organisation through variety of operations and finally out to 

customers is one definition of logistics (Waters 2003, 5). This flow of materials can be 

divided into three categories. First there is inbound, or inward logistics, which means 

the material flow into an organisation from suppliers. Secondly there is the material 

flow within the organisation which is called materials management. Finally when the 

materials or products move out from the organisation it is called outbound or outward 

logistics.  

 

There is much more to the term “logistics operations” than just physical movement of 

goods. Increasing interest in logistics is the movement of real time information between 

clients and customers and how to share information effectively and to minimize errors 

in communication. As the sharing of information between parties today is wireless the 

amount of information and the speed of communicating increase everyday.  

 

Logistic actions are responsible approximately 10-15 % of the price for end customers. 

This constitutes from logistic related activities such as procurement, transport, 

receiving, warehousing, inventory management, materials handling, order processing, 

distribution, recycling, location decisions, information processing and other related 

functions. This is an amount to be recognized with especially today when the economy 

is in the downfall. Effective logistic actions will hence lower the costs for companies as 

well as for end customers and therefore increase profits. 
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2. Logistic activities 

 

As mentioned earlier the term logistics is responsible for the movement and storage of 

different materials throughout the supply chain. Logistics include several activities 

which are needed to move the materials through an organisation. Some of these are: 

 

- Procurement or purchasing. This activity initiates the flow of materials through an 

organisation by sending a purchase order to the supplier. This activity also sees that 

everything is done in getting the materials into the organisation such as terms and 

conditions are right, delivery is organised and insurance and payment are taken care of. 

- Inward transport. This activity actually moves different materials from suppliers into the 

organisation. Transporting is done by road, rail, air, sea or intermodal transport, which 

is a combination of two or more transportation modes. Also the deliveries must be on 

time, all the legal and safety measures must be met, costs are reasonable, routes are 

planned, and the best transport operator is chosen and so on. 

- Receiving. This activity checks the ordered delivery. Unloading of materials is done, 

damage control is done, materials must correspond to the order, receipt is 

acknowledged and sorting of the materials is done 

- Warehousing or storaging. Warehousing makes sure that all the materials are kept in the 

right place and in the right condition for them to be used later.  Special attention must 

be paid when storing e.g. frozen goods, animals, alcohol, drugs hazardous materials 

such as chemicals and other materials that require special attention. 

- Stock control. Overall inventory is set by stock control. It considers such things as 

materials to store, overall investment, customer service, stock levels, order sizes and 

order timing. 

- Order picking. Finds and removes materials from stores. Picking does all the necessary 

preparations for the materials to be sent to the customer. 

- Materials handling. Moves materials through the operations within the organisation 

- Outward transportation. Delivers the prepared materials to customers with similar 

concerns to inward transport. 

- Physical distribution management. These are activities that deliver physical goods to 

customers including outward transport. It has strong connection with marketing and 

forms an important link with downstream activities. 
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- Recycling, returns and waste disposal. An important activity which follows the deliveries 

to customers and makes sure that materials are right and delivered with no problems. It 

takes care of recycling and materials that are returned to the supplier e.g. for safe 

disposal. It is an important activity when industries are moving more and more towards 

greener logistic values. Activities that return materials back to an organisation are 

called reverse logistics or reverse distribution. 

- Location. Location makes sure that all the necessary activities can be carried out if these 

activities are done in different locations. 

- Communication. This activity links all parts of the supply chain. This activity is very 

complex and it is described that supply chain competitiveness is based upon the value- 

added exchange of information. (Waters, 2003: 13-14) 

 

Depending on the circumstances many more activities can be included in logistics. I 

will discuss more of some of the key activities in the commercial logistics and 

humanitarian logistics later in this thesis. 

 

3. Supply chain  

 

When materials move through organisation, or many organisations, from supplier to the 

end customer and are processed with series of operations and activities this creates the 

supply chain. Materials can be tangible (raw materials) or intangible (information). 

Supply chain is especially emphasised when talking about the movement of these 

materials through organisations.  

 

As there are an infinite variety of products there can be found as many supply chains for 

these products. Thus every different product has its own unique supply chain. The 

supply chain describes the total journey of materials as they move from the first stage of 

raw materials to the last stage of end product or recycling. 

 

The term supply chain describes the movement of materials in general. Other chains 

also exist. Other chains of activities are process which describes operations in an 

organisation, value chain when value is added by every different organisation that 
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materials pass through and demand chain when customer demands are met and 

satisfied.   

 

3.1. Structure of supply chain 

 

The most simple supply chain is when one product moves through a series of 

organisations and every organisation adds value to the product. There is a two way flow 

of materials in the supply chain. Materials move one way and money moves the other 

way. Information between two parties must move both ways to maximize the control of 

the chain. (Figure 1.)  In addition to this there can also be other flows in the supply 

chain. These are people, knowledge and skills. These flows become more apparent and 

important in a special field of logistics such as humanitarian logistics. 

 

 

 
Figure 1. Movement of different components in the simple supply chain model 

 

3.2. Upstream and downstream supply chain 

 

When the materials move inwards from a supplier to an organisation this is called an 

upstream activity. A downstream activity occurs when an organisation moves a finished 

or semi- finished product or service outwards to a customer. Upstream activity would 

be providing a factory with raw materials and downstream activity would therefore be 

money flowing from customer to supplier.  
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Figure 2. Showing material flow from upstream to down stream, cash flow from down 

stream to up stream and two way flow of information. 

 

 

3.3. Benefits of the supply chain 

 

There are occasions when the supply chain is non existent, for example when a 

producer of goods sells their product straight to the end customer. This could be the 

case when a customer purchases food straight from the producer. However, the supply 

chains exist because of the distance between suppliers, manufacturers and customers. 

Normally manufacturers are far away from the raw materials or manufacturing is 

moved closer to the raw materials and therefore manufacturing is far away from end 

customers. Supply chain closes these gaps in an efficient way. 

 

3.4. Risks in the supply chain 

 

As doing business today is global for even small companies the supply chain of 

companies are targeted with multitude of risks. These can be divided roughly in two 

categories, internal and external risks. Internal risks come from inside the organisation 

and external risks from outside. Internal risks are therefore controllable.  

 

Internal risks may occur from poor forecasting, lack of managerial competence or poor 

way of doing business. Even a breakdown of manufacturing machines is a risk for a 

company. The more logistic activities there are within an organisation, the more likely 
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something is to go wrong. Assessing these risks is an important task for a reliable way 

of doing business. 

 

External risks are usually something that a company cannot control. These risks can 

affect the whole supply chain, both upstream and downstream. For example natural 

disasters, terrorist attacks or other unexpected world events affect the supply chain. 

When the twin towers were attacked in New York City in 2001, the whole air traffic in 

NYC was shut down for a long period of time. This kind of an event surely affects the 

supply chain in a global magnitude. 

 

3.5. Risk assessment 

 

Avoiding these risks an organisation must somehow prepare itself. In the financial 

business world risk management is an established tool. The same applies with logistics 

and the concept of supply chain management. Most of the companies have some tools 

to identify and manage risks. These are e.g. strategic planning, marketing to understand 

customer requirements, knowledge of the laws affecting the industry, insurances, good 

operations management, good customer service and internal audit that evaluates the 

effectiveness of each of the risk functions and recommends improvements. 

 

Even though organisations have taken meaqsures to avoid risks they can never avoid 

them completely. Therefore it must be imperative not only to be prepared but to be able 

to bounce back and continue doing business. Ofcourse sometimes events are so great 

that an organisation cannot   cope with them and nothing is to be done to recouperate. 

 

4. Supply chain management (SCM) 

 

Sometimes a clear distinction between supply chain management and logistics is hard to 

define.  Logistics are the functions responsible for moving materials through their 

supply chain such as transport and warehousing. Controlling and managing all these 

operations and activities is called supply chain management as seen in figure 3. below. 
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Figure 3. explaining the difference between logistics and supply chain management  

 

The primary goal of SCM is to produce the best product for the customer in the most 

efficient way. Because the logistic operations are expensive to excute there is a need to 

control these operations well. In other words SCM is a tool to get the finished product 

to the end user at the lowest, but acceptable, cost. SCM uses number of tools to do just 

this.  

 

As mentioned earlier the logistics operations constitute from a number of single 

activities such as transportation, manufacturing, warehousing, communication and so 

on. To effectively control these activities SCM uses many different IT-systems. The 

most important SCM- systems are Management Information Systems (MIS), Enterprise 

Resource Systems (ERP), Order Management Systems (OMS), Material Requirements 

Planning (MRP), Transport Management Systems (TMS, external and internal) and 

Warehouse Management Systems (WMS). In other words all these different IT- 

systems are used to control the flow of information in the supply chain and within the 

organisation. each of these systems are constructed to manage a certain area of 

business. The challenge is to decide which systems to implement into an organisation. 

This is called information management.  
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The best result is achieved when these systems are linked to work together which is 

very hard to accomplish. A lot of suppliers who obviously, because of their commercial 

goal, market their product solution as optimal and fully compatible with other 

applications are present in the market. Clearly this is not the case. Most of the different 

systems are not compatible with eachother which creates a problem when implementing 

these systems. Often the lack of resources and budgets causes erroneous and costly 

decisions. 

 

5. Operations management  

 

Operations management, in a simple way, means managing the operations to 

manufacture and distribute goods and services in the most efficient way to maximize 

the profit of an organisation. Supply chain management is one part of operations 

management. Other important functions of operations management include for example 

warehouse management, information management, inventory management, order 

management and transport management. Today most of these areas are managed with 

IT- systems as seen previously. 

 

6. Logistics management 

 

The purpose of logistics management is to integrate all activities from acquisition and 

materials movement to storage activities to gain efficiency of operations. When the 

costs of logistic activities are significant it is appropriate to take a closer look in 

logistics management. Some organisations manage their logistic operations themselves, 

but when these operations become more complex it may be wise to outsource.  

 

Outsourcing logistic operations is common. Logistic companies have the capacity and 

the skills to effectively carry out these operations. Often these companies have e.g. 

tracking technology which reduces transportation losses and supports delivery 

schedules. Improved logistic actions may result in increased competitive advantage by 

reducing costs and enhancing customer service. 
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As mentioned earlier logistic actions have a significant effect to the price for the end 

customer. Organisations realize this and are constantly evaluating and seeking more 

cost effective means of distribution. Being efficient and more cost effective in logistic 

actions benefits both the organisation and the end customer. 

 

7. Logistic activities 

 

In the following chapter I will discuss some of the key logistic activities which are in 

my opinion the most important ones. 

 

7.1. Transport and distribution 

 

7.1.1. Road transport 

 

Road transport is still the most common way to transport and distribute materials in 

Finland. This is affected by low population density, scattered settlement and structure of 

industry. Road transport is the most flexible of all the transport modes. Organisations 

are able to move large quantities as end-to-end transports, perform pick up services, as 

well as distribute to many locations on one route.  

 

There is not one correct or general method to plan road transport, because road 

transport has many different categories. These include transit, pick up and distribution 

and return and random transports. Road transport is mostly domestic, but with ever 

increasing markets in the East, transports to Russia increase annually. This rapid growth 

of transition transports to East and badly functioning border procedures have created 

big distribution problems. 

 

Special demands in road transport arise from restrictions and limitations of road 

networks, weight and size restrictions of the equipment and composition of transport 

capacity and demand. Legal and legislative rules pose general requirements for 

equipment, personnel and licenses. Outside EU, in Switzerland for example, the 

transport of large trucks is heavily restricted because of its geographic position. Without 

restrictions Switzerland’s environment would be strained by heavy pass through traffic. 
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Switzerland has therefore developed so called Huckepack- system. This system in 

practice means that trailers are loaded on trains at the border and are transported 

through the country by rail. At the other border the trailers are again connected to 

trucks. (Karrus, 1998: 114) 

 

The development of technology contributes to the efficiency of road transport. GPS in 

trucks reduces erroneous routes, weather monitoring helps in planning the route and 

time tables. Transport management systems assist in scheduling, tracking and tracing, 

loading order of goods and optimizing in number of vehicles involved. Challenges for 

road transport arise from congestion of cities. Safety, maintenance and traffic fluency 

are main concerns of connecting roads to main road network. 

 

 
Figure 4. The amount of materials moved by road in million tons in 2008. Blue is 

professional transport and grey private. (tilastokeskus) 

 

7.1.2. Rail transport 

 

Rail trasport is another traditional mode in Finland when moving bulk materials. Many 

of the Finnish companies and warehouses have their own branch terminal line which 

able the inbound and outbound movement of materials. Rail transport’s greatest strong 

point  is schedule reliability.  It is the most coordinated of all of the transport modes 

because of the solid structure of rail network. The equipment used today is very 

versatile and can answer to every domestic demand. The most important use ranges of 
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rail transport are transit transports to Russia and paper industry’s raw material 

transports into Finland and to warehouses close to Finnish borders. A benefit for rail 

transports in Finland is the same rail width with Eastern Europe. 

 

Cargo transports have tried to compensate the diminishing amount of people travelling 

on rails in several countries. However political pressure and environmental issues in 

many countries have convinced people to use railroads more again. Long distances and 

moving masses of materials is rail transport’s strength. Challenges in rail transport arise 

from enhancing load-bearing capacity in some key areas. Improvement of functionality 

and condition some rail yards, which are connected to harbors, should be  made 

immediately. 

 

7.1.3. Sea transport 

 

Sea transport is one of the oldest ways to move materials. Some of the procedures and 

traditions date back to time when sailing vessels were used. Hence some edicts and 

procedures have a very old tradition.  

 

A big amount of international cargo is moved by sea. In Finland sea transport is mainly 

used for import and export materials. 90% of exports and 70% of imports in Finland are 

shipped by sea. Sköldvik is the biggest import harbor in Finland. The most important 

export harbors are Kotka, Hamina and Helsinki (Picture 1.). There are close to 50 

harbors in Finland of which approximately 20 are corporate owned. Harbors usually 

form an essential nodal point. Therefore it is important that there are good connections 

to rail road networks as well as road networks. 
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Pic.1. Amount of import (orange) and export in Finnish harbors (milllion tons) 

 

In Europe sea transport will become more and more important because of transport 

costs and environmental reasons. EU will support short distance sea transport by 

creating “Sea highways” which are linked to European traffic networks (rhk.fi). This 

will improve the logistic chain in sea transport. 

 

Usually sea transport in Finland is a part of a bigger logistic chain because materials 

arrive and leave harbors by road or rail. This is called intermodal transportation. 

 

7.1.4. Air freight 

 

Obviously air freight is the fastest mode of transport in long distances and especially in 

intercontinental routes. The high cost per ton or per cubic meter has kept the air freight 

a poor option for bulk transports. Air freight is chosen for rush deliveries and small in 

size. For example concentration of expensive spare parts manufacturing close to the 
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airports have creatd a special customer group for air freight forwarder. It is also 

possible to use commercial air lines for moving some materials. 

 

7.1.5. Intermodal transport 

 

Intermodal transportation is the combination of two or more transport methods 

mentioned earlier. The bottle neck in sea transport is the low capacity of harbors. The 

same problem is evident also at the airports. Harbors cannot therefore solve their 

competitive problems by themselves. Road and rail transport must also be improved at 

both ends and coordinating all the processes carefully.  

 

Coordination will become even more greater issue as the stoppage time of the vessels in 

harbor will decrease. This means that loading and unloading operations must be 

efficient and fast. This is imperative for intermodal transport. The time used to move 

the materials from a vessel to another must be minimized. Every extra hour in the 

harbor is very expensive and during that time the materials are not moving towards the 

customer. 

 

Several solutions have been developed for intermodal transport problems. One solution 

is to create logistic hubs near harbors which support rail, road and distribution 

activities. More attention has been given to the speed of handling of the materials. 

Activities that increase speed are e.g. ro-ro (roll-on roll-off) vessel solutions and using 

pallets and containers. When using containers enhancing tools are container craines, 

self loading and unloading vessels and automated container transport and storage.  

 

The best advantage that containers possess is that the materials are in one “box” during 

the whole transport. This diminishes handling costs, protects the materials and can even 

prevent criminals from stealing the goods. Intermodal transport is popular for 

environmental reasons. Rail transport is especially popular in Switzerland as mentioned 

earlier. Some organisations favour the rail transport for ethical reasons even though it 

might be a bit more expensive. 
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7.1.6. Pipeline 

 

Pipeline transport is used when gas, liquid or solid materials are transported constantly. 

The most well known and visible are the Alaskan oil pipes. Pipelines are also used to 

transport water and heat and in sewerage. If pipeline is needed it means firstly big 

financial investment. Therefore pipeline has to transport vast volumes of material or the 

material flow must be constant and long term. 

 

7.2. Warehousing  

 

Although storing goods or materials in the warehouse costs money it is a  necessity. 

The value in warehousing is having the right product in the right place at the right time. 

In this way warehousing provides time and place utility which adds value for an 

organisation. Materials that need warehousing are goods or raw materials that are 

difficult to access but are absolutely indesspensable or their consumption is very quick. 

Information is also stored in various databases.  Warehousing goods and materials is 

one of the most expensive activities for an organisation so it is vital to  control 

warehousing efficiently. 

 

If production and demand are progressing in a different pace warehouse acts as a buffer. 

From the warehouse materials are accessible when there is demand for them. 

Warehouse therefore separates production from demand into two different actions both 

which are controlled differently. These are production into warehouse and the other is 

consumption from warehouse. 

The value and physical amount of materials in the warehouse are crucial for an 

organisation and its economy. This concept is called inventory. In the most economical 

situation warehouse holds the exact right quantity of materials. This is called just in 

time (JIT) concept. There is no shortage or unnecessary or overly large buffer stocks. 

There are several other warehousing models. Their use depend on what the material is 

and its demand. Sometimes it may be appropriate to just quarantee the availability of 

materials and let another party in the supply chain take care of the warehousing. 
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Warehouses can be used in other activities than just physical storing of materials. They 

can be used to inspect, sort materials and break bulk. They can also be used for 

finishing products, labelling, packaging, making products ready for retailers, operating 

information systems and so on. 

 

 
Fig. 5. Warehouse activities 
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Pic. 3. Example of a data warehouse 

 

8. On- going trends in the logistics sector 

 

The logistics sector is growing due to the increasing outsourcing of logistics functions 

by companies that want to focus on their core business. High demands regarding 

organisation is also a major issue in the logistics sector. Key elements are time, quality, 

high amount of customer relationships, languages, flexibility and reliability of 

performance. 

 

Growing pressure for greener logistics and environmental concerns are also todays 

trend which enterprises are taking seiously. Logistics traditionally does not have a very 

good reputation for environmental protection. This is demonstrated by e.g. emissions 

from heavy truck traffic and oil spills in the sea to mention just a couple. But logistics is 

clearly moving towards greener practices. One aspect of this is reverse logistics, which 

includes the collection and recovery of end- life products adn return and reuse of 

packaging. There is a growing recognition that careful management can bring both 

environmental protection and lower costs. 

 

The sector therefore demands a highly specialised infrastructure, e.g. special warehouse 

management system with advanced techniques, powerful software, capable and 
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qualified personnel on all levels such as handling, deskfunctions, management and 

knowhow. The ability to efficiently use these resources requires logistical knowledge 

whereby one should be able to locate and acquire this knowledge. 

 

9. Logistic integration 

 

Today most of the companies have integrated their logistic actions. There are three 

levels of integration. The first has logistic actions as separate activities within the 

organization; the second has internal integration to bring them together into a single 

function. The third has external integration, where organizations look beyond their own 

operations and integrate more of the supply chain. (Waters 2007, 6) 

 

Logistic integration makes it possible for organizations to response rapidly to customer 

activities, which is vital for organization’s competitiveness in the market. Efficient 

customer response (ECR) allows the organization to react immediately and send 

necessary information throughout the supply chain to keep the stocks, manufacturing 

and so on up to date in real time. Having an ERP system in the company will help the 

business to communicate in real time, not only within the company, but with customers 

and partners as well. 

 

10. Information management 

 

Managing the flow of information in the logistics sector has become quite technical. 

The market power of logistics enterprises is becoming more and more dependent on IT- 

systems. A lot of value added logistics (VAL)-activities are the result of the ability to 

effectively use these tools. 

 

Value Added Logistics can only be realized through: 

- using the latest and greatest technologies 

- optimising customer service 

- minimising delivery times 

- using the best in storage- and transportsystems 

- the availability of an optimal and balanced infrastructure 



18 (53)

- an accurate understanding of logistics workflows 

 

The flow of information passes through several components of the logistics chain. 

 
Pic. 4. Overview of the different components of the logistics chain. (Tony Fonteyn) 

 

11. Warehouse management 

 

To be able to control the warehousing functions an organisation must have tools for it. 

Normally organisations use some kind of warehouse management system. Warehouse 

management is a key part of the supply chain. Its primary aim is to control the 

movement and the storage of materials within the warehouse. These are shipping, 

receiving, storage and picking. All the information must be availale in real time for an 

organisation to be competitive. 

 

Warehouse management system (WMS) provides a set of computerised procedures to 

handle the receipt of stock and returns into a physical warehouse facility. It is also used 

to model and mange the logical representation of the physical storage facilities, manage 

the stock within the facility and manage a seamless link to order processing and 

logistics management inorder to pick, pack and ship the product out of the facility. 

(wikipedia 2010) 

WMS utilize technology such as barcode, mobile computers, wireless LAN and radio 

frequency identification (RFID) to monitor the flow of products. These systems can be 

so called stand- alone systems or modules of an enterprise resource planning system 

(ERP). When the needed data is collected it is syncronized with a central database. This 
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database is then used to provide reports about the status of goods and materials in the 

warehouse.  

 

Warehouse management is not just managing within the boundaries of a warehouse. 

Other systems and applications used in an organisation are all related to warehouse 

management. These are inventory management, inventory planning, cost management, 

IT applications and communication technology. Today even production management is 

greatly dependent on warehouse management. 

 

Poor warehouse management can lead to many problems. Common problems are 

increase in back orders, increase in warehousing costs, decline of customer satisfaction, 

order cancelling, lack of storage space, strong fluctuation in warehouse cycle and 

increased amount of outdated and obsolete products in storage.  

 

11.1. Barcode system 

 

The barcode system has been in use for decades. It is best known to be used in daily 

consumer goods. Barcode system was developed to replace data collection by hand. 

Most of the warehouses globally use barcode system alongside other automated data 

collection systems. 

 

 
Pic. 5. A barcode 

 

 

 

 

 



20 (53)

11.2. Radio frequency identification (RFID) 

 

11.2.1. Technology 

 

RFID is a general term for techniques that use radio frequency to recognize, observe 

and individualise materials and products. Technology is based on wireless data 

gathering with identification tag and a scanner, either a port or hand held, using radio 

waves. The idea is very simple. A tag is attached to a desired product. Information in 

the tag can be written or read with an RFID scanner. Information can be processed with 

IT-system linked to RFID system. 

 

RFID is widely used alongside the barcode system. Its benefit compared to the barcode 

is that an item equipped with an RFID tag can be recognised without visual contact. In 

addition the information contained in the tag can be altered, where the information in 

the barcode is unchangeable after it is printed. RFID tag is more durable than barcode 

sticker in industrial conditions. 

 

Technology has been available for decades and is widely used e.g. in access keys and 

animal tagging. Industrial organisations use RFID technology to enhance production, in 

quality control, to monitor the flow of materials and in many track and trace 

applications. UPM Raflatac is the biggest manufacturer of RFID tags and Nokia is the 

leading manufacturer of RFID scanners. Finland is also one of the leading countries in 

R&D in the field of RFID technology. 

 

 
Pic 6. RFID tag 
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Pic. 7. Portable RFID scanner 

 

11.2.2. RFID in logistics 

 

RFID will not bring great changes incomparison to e.g. barcodes and other procedures 

used. In reality the changes will be production enhancing. The barcode system requires 

an IT- system for data processing so shifting to RFID technology will not necessarily 

mean expensive investments in replacing IT- systems. In the best scenario IT systems 

can be integrated to use barcode system and RFID system side by side and barcode 

stickers can be attached on top of RFID tags. Total expenses constitute of the unit prises 

of tags, scanners and ports, installment costs, other equipment expenses, software, 

training and maintenance. 

Pic. 8. RFID port 
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11.2.3. Benefits of RFID 

 

Implementing RFID can benefit organisations in various ways. These benefits are 

productivity enhancement and quality of operations which both affect organisation’s 

profitability. Profitability in turn improves cost effectiveness. Better security and better 

work atmosphere is created by automating monotonous and heavy work routines. 

Automation will also diminish data processing errors. Shorter delivery times and better 

level of service are created by faster operations, which will increase customer 

satisfaction.  

 

11.2.4. Investing in RFID 

 

Investing in RFID technology is both strategic and productive. If organisation wants to 

be seen as a pioneer or it gains advantage compared to its competitors by using the most 

modern technology, investment is considered to be strategic. Efforts to rationalise 

production make the investment productive. The amount invested in RFID technology 

will become smaller by lower employee expenses and improved production. 

 

11.2.5. Challenges with RFID 

 

If the operating environment contains a lot of metal objects radio waves may reflect 

from these structures. During transportation containers are subject to rough handling 

and RFID tags may be damaged. New technology may be incompatible with other 

partners’ systems and the lack of standardisation may limit cooperation. RFID 

technology is still relatively expensive. This limits implementation especially for small 

businesses. 
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12. Enterprise Resource Planning (ERP) 

 

12.1. What is an ERP system? 

 

For a long period of time businesses had unintegrated information systems that only 

supported the activities of individual business functional areas. Thus, a company would 

have a marketing information system, a production information system, and so on, each 

with its own hardware, software and methods of processing data and information (Pic. 

4). 

 

Such unintegrated systems might work well within individual functional areas, but to 

achieve company’s goals, data must be shared throughout functional areas. When a 

company’s information systems are not integrated, costly inefficiencies can result. 

Suppose two functional areas each have their own unintegrated system. To share data 

an employee in one functional area must print out data from another functional area and 

then type the information into her area’s information system. Not only does this data 

input take twice the time, it also doubles the chance of data entry errors.  

 

Alternatively, the process might be automated by having one information system write 

data to a file to be read by another information system. This would reduce the 

probability of errors, but it could only be done periodically, usually over night or on a 

weekend, to minimize the disruption to normal business transactions. Because of the 

time lag in updating the system, the transferred data would rarely be up to date. 

 

By contrast, ERP programs can integrate a company’s operations by acting as a 

company-wide computing environment that includes a shared database. An ERP 

system’s impact on costs and operational efficiency can be startling. For example “IBM 

Storage System division reports that it can now reprise its product inventory in five 

minutes rather than five days. Shipping a replacement part now takes three days instead 

of 22 days. Doing a customer credit check takes three seconds instead of 20 minutes” 

(Brady, Monk, Wagner 2001, 16). These dramatic improvements in efficiency can lead 

to lower costs and more satisfied customers. 
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Pic. 9. Graph explaining an ERP system 

 

12.2. Implementation of an ERP system  

 

The implementation phase is not as simple as to take the old system out and putting the 

new one in. ERP package in itself is a highly expensive investment and more added cost 

comes from implementing the ERP package into the company and training the 

employees to use the software. These are time consuming and expensive operations but 

still mandatory.  

 

The old ERP package, if existing, has to be run down and removed from the company’s 

system without loosing the information vital to the company’s operations. This saved 

data has to be input into the new system for the operations to continue working. 

Implementation phase may in some cases take up to a year to be fully functional. 

 

Gardner Denver Oy, located in Tampere and formerly known as Tamrotor, 

implemented SAP software as their ERP system. This had to be done because Gardner 

Denver’s headquarter is located in USA and information flow between Tampere and 
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USA had to happen in real time. It took over a year for full implementation including 

employee education. Even after implementation Gardner Denver had to train some 

personnel to work, what they call, SAP super users. These employees received more 

extensive training in SAP usage. When problems appeared with SAP program the super 

user had to correct errors, because regular employees did not have access to all areas of 

the system or they did not have the necessary skills.   

 

In some cases it may be possible that a company is not ready for ERP software or 

simply does not need it. These reasons may result from business’s financial situation, 

business size, number of partners and their location and a variety of other reasons. In 

many cases ERP implementation difficulties result when management does not fully 

understand its current business processes and cannot make implementation decisions in 

a timely manner. Again the ICT- laboratory will provide an answer to these problems 

which companies face when planning to purchase an ERP package. 

 

12.3. Should every business implement an ERP system? 

 

ERP packages imply, by their design, a way of doing business, and they require users to 

follow that way of doing business. Some of a business’s operations, and some segments 

of its operations, might not be a good match for an ERP package’s requirements. It is 

often very difficult for enterprises to make the correct objective choice regarding these 

systems.  

 

Most of the time enterprises do not own all the knowledge needed, especially SMEs. 

Therefore it often occurs that logistic automating systems are implemented too fast and 

without a solid and thorough plan. These errors result in enormous problems concerning 

integration and communication. Not daring to take crucial steps towards automating 

systems due to a lack of knowledge also reflects a major error which could easily be 

made by enterprises. Therefore, it is imperative for a business to analyze its business 

strategy, organization, culture and operation before choosing an ERP approach. 
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12.4. The significance and benefits of ERP software and systems 

 

The significance of ERP lies in its many benefits. Integrated information systems can 

lead to more efficient business processes that cost less than those in unintegrated 

systems. ERP systems have the following benefits: 

 

- ERP allows easier global integration: Barriers of currency exchange rates, language, 

and culture can now be bridged automatically, so data can be integrated. 

- ERP not only integrates people and data, but it also eliminates updating and repairing 

many separate computer systems. 

- ERP allows management to manage operations, not just monitor them. For example 

getting an answer to a company wide question requires data from each business unit and 

then putting the data together for a comprehensive, integrated picture. The ERP already 

has all the data, allowing the manager to focus on improvements of business processes. 

This enhances management of the company as a whole, and makes the organization 

more responsive when change is required. 

 

12.5. What return can be expected from an ERP investment? 

 

The benefits provided by an ERP system can be difficult to calculate because 

sometimes ERP increases revenue and decreases expenses in intagible ways that are 

difficult to measure, and some changes take place over  such a long period of time, that 

they are difficult to track. However there are some factors affecting the return on an 

ERP investment.  

Because ERP eliminates redundant effort and duplicated data, there can be a savings in 

operations expense. A study indicated that 33% of companies saw a cost savings in 

sales order management, and 34% of companies said their ERP system significantly 

reduced their personnel needs. (Tom Stein, “making ERP add up,” Information 

week.com, May 24, 1999) 

 

Because an ERP system can help move goods and services through the pipelinefaster, 

more sales can be generated every month. In some instances, a company that doesn’t 
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implement an ERP system might be wedged out of business by competitors who have 

an ERP system.  

 

A smoothly running ERP system can save a company’s personnel, suppliers, 

distributors and customers much frustration. This is a benefit that is real but difficult to 

measure and quantify. Both cost savings and increased revenues occur over many years, 

it’s difficult to put an exact amount of money accrued from original ERP investment. 

 

Because ERP implementation takes time, there may be other business factors affecting 

the company’s costs and profitability, making it hard to isolate the impact of the ERP 

system alone. 

 

12.6. How long does it take for companies to see return on an ERP investment? 

 

The return on investment (ROI)  for an investment project is calculated by dividing the 

value of the project’s benefits by the value of the project’s cost. An ERP system’s ROI 

can be difficult to calculate because of so many intangible costs and benefits, as 

previously mentioned. Some companies do not even try to make the calculation, on the 

grounds that the package was absolutely a necessity for the company. Companies that 

do make the ROI calculation have seen radically different results. 

 

Some companies claim that an acceptable ROI began to accrue almost immediately, 

some companies wait longer to measure their ROI and some companies have even said 

that high ERP costs adversely affected profits and put them out of business. 

 

12.7. Why do some companies have more success with ERP than others? 

 

A low percentage of companies have reported that they have experienced a smooth 

rollout of their new ERP systems and immediately begin receiving the benefits they 

anticipate. All kinds of software implementations can suffer from delays, cots overruns 

and performance proplems. This has been one of hte information systems field’s major 

problems since the early days of business computing.  
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Usually, a bumpy start and low ROI are due to people problems rather than computer 

malfunctions. Some executives hope that new software will cure fundamental business 

problems that are not curable by any software, they do not take enough time for a 

proper analysis during the planning and implementation phase or some executives and 

IT managers skimp on employee education and training. 

 

Many ERP implementation experts stress the importance of proper education and 

training for both employees and managers. A company’s managers and employees will 

resist changing the way they have done their jobs. Analysts have noted that active top 

management support is crucial for successfull implementation. 

 

Some companies willingly part with funds for software and new hardware, but do not  

properly budget for employee training. ERP software is complex and can be 

intimidating at first. Typically, ERP training costs 10 000 Euros- 20 000 Euros per 

employee (Stooker Richard,SAP: A hot skill-The current #1 resource planning software 

package, Inforing Press, online,2000). Some analysts recommend allocating 11% of the 

project’s budget for training (Wheatley Malcolm, 2000). The cost includes training 

employees how to use the software to do their job, employees’ nonproductive downtime 

during the training and educating employees how the data they controlaffects the entire 

business operation. 

 

The cost of poor training can be very high because with an ERP system, a data entry 

error can not be easily corrected with a reversing keystroke or a phone call. The error 

creates a a ripple effect throughout the business’s entire operation. Sometimes the 

training is so time consuming that a whole production line has to be shut down. 

 

13. Improved communications and e- business 

  

The benefit of e- business, or electronic business, lies in its standard formats for instant 

communication between systems. This does not just improve purchasing. It allows 

whole new types of logistics, with the emphasis moved from physical materials to 

information. Now enterprises are able to control the stocks with instant information 
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about actual demand instead of keeping expensive safety stocks and making unreliable 

forecasts.  

 

The need for logistic control arises on every level of the enterprise’s organisational 

structure, and even so in SMEs. SMEs have a need to control these processes and flows 

of information in an efficient and economically responsible way. Only by doing this, 

they can increase their market power with respect to the competitors. 

 

Real time information flow through out the supply chain makes the lead time shorter. 

The ideal situation for an enterprise is to make lead time to one or zero, but this is just a 

theoretical target. These improved ways of communication make it possible for supply 

chain integration. They are the way for enterprises to exchange information both 

internally and externally. 

 

This enhanced way of communication makes it possible for any enterprise to act 

globally. Today a vast amount of SMEs are engaged in import activities, export 

activities or both. They can broaden their supplier and customer bases to buy, transport, 

store, manufacture, sell and distribute in a single worldwide market. 

 

14. Humanitarian logistics 

 

When a disaster happens it may destroy the whole infrastructure of a city, province or 

even the whole country. Earthquakes or floods may take down roads and airports to 

make it very difficult to get on site and deliver supplies. Political conditions can be such 

that it may be life threatning to get to the site. Humanitarian logistics must therefore 

adapt the supply chain with existing environment and very often overnight.  

 

Although humanitarian logistics use more or less the same model of SCM as private 

organisations, its operations are very different in nature. Where private SCM aims to 

control and manage the material flow by IT mangement systems, forecasting and 

careful planning, the humanitarian SCM must be prepared to function without reliable 

forecasts. It is obvious that no one can forecast a natural disaster 100% accurately.  
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In humanitarian logistics planning is also carried out. But instead of planning, 

preparedness might be the proper word. Logistics is an essential tool in preparing for 

humanitarian aid, along with surveillance, rehearsal, warning and hazard analysis or 

risk assessment. 

 

On site tools include efficient ways to identify people, wireless telecommunication 

solutions, enhancing security of humanitarian operations through technology and 

information, high- resolution earth monitoring for humanitarian actions and energy 

technologies for humanitarian operations. 

 

Incomparison to private SCM the humanitarian SCM has very limited and narrow 

resources. This meaning that the humanitarian logistics need highly educated 

professionals to carry out very demanding and specific operations. These operations 

must be deployed rapidly and there is very little room for errors because human lives 

are constantly at stake. According to Tomasini and Van Wassenhove speed of reaction 

is of the utmost importance in the first 72 hours inorder to save a maximum of human 

lives after a sudden disaster (Tomasini, Van Wassenhove: 11).  

 

Ofcourse some characteristics between humanitarian supply chain and private supply 

chain are similar. Both need to be agile, aligned and adaptable. These characteristics  

are high- lighted in the humanitarian supply chain but are also important in the 

commercial side. Major difference arises from the lack of information management 

systems of humanitarian supply chains.  

 

It becomes apparent very quickly that even though commercial logistics and 

humanitarian logistics are driven by different logics, both have same goals. Both want 

to excel, reduce the risks of disruptions and constantly improve supply and demand 

coordination. 

 

Cross learning between humanitarian logistics and commercial logistics is essential and 

greatly benefits both. Both parties possess unique skills in their own sectors and 

therefore can greatly learn from each other, even though commercial logistics aim for 

profits rather than saving human lives. The biggest global logistics companies have 
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identified a match between their competencies and activities and those humanitarian aid 

agencies that specialise in emergency relief (Tomasini, Van Wassenhove: 134). 

 

Learning laboratories will play an important role in the future of humanitarian aid. 

These facilities are able to simulate disaster conditions and environments realistically. 

The work of humanitarian aid personnel is not limited only when disaster is happening. 

As an important task is to constantly educate logistics and humanitarian professionals 

and raise preparedness and awaredness in between disasters. 

 

15. Pirkanmaa logistics center and Logiera 

 

There is a plan to establish a logistics center in Pirkanmaa area to serve vast number of 

SMEs in the area and also to develop and enhance greener logistics in Pirkanmaa. The 

project is titled Logiera. It is one of the projects of Tampere Region Economic 

Development Agency (Tredea Oy) and it should be finished by the end of year 2011. 

The project leader is Mr. Jari Saarenpää who is a logistics director.  

 

The objective of this project is to maximize intermodality in Pirkanmaa which is not yet 

truely existing. All the possibilities to improve this area are not nearly utilised. The goal 

of the project is to make sure that businesses in Pirkanmaa stay vital and competitive 

during the next decade. Tredea’s vision of this project is: greener city logistics, green 

integrated distribution channels and smart network logistics. 

 

This project will enhance effectiveness and sustainability of logistics. It will 

significantly contribute to Pirkanmaa area businesses’ competitiveness and is especially 

aimed towards SMEs in Pirkanmaa. Project makes an effort to attract local, national and 

international visibility inorder to make Pirkanmaa area a functional and attractive 

logistics environment. 

 

15.1. Greener city logistics 

 

The concept of greener city logistics is simple. Since Pirkanmaa is a logistic bottleneck 

because of its location, the logistics center is hoped to mitigate this problem. Trucks 
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will unload the cargo in large terminals located outside the city, where the goods are 

sorted by address. From there, smaller vehicles will distribute the sorted goods. Some 

vehicles will distribute the goods to hubs located in the city and from there, the goods 

are delivered by smaller vehicles, powered by electricity or gas, to the city center. Each 

vehicle is responsible for one city block or other specific designated area. Additionally  

vehicles that deliver the goods also take care of possible item returns and collect 

recyclables. 

 

15.2. Green integrated logistics 

 

The logistics center will improve the distribution of goods by integrating logistics. An 

inland terminal is built for international market goods. Terminal carries out inbound and 

outbound distribution activities (loading and unloading). Trains from Finnish harbours 

are able to unload their cargo straight into the terminal, and it will also function as a 

distribution center for the local industry. 

 

The logistics center also provides warehouse operations and value adding logistics 

services such as vendor managed inventories, order fullfillment, picking and assembly 

services and product testing. In addition, the center acts as a link for materials 

transported between Pirkanmaa and Far- East. Tampere- Pirkkala airport serves as an 

unloading point of air cargo to be delivered domestically, to Scandinavia and to 

Northern Europe. Tampere will also function as an unloading point of trains carrying 

materials from China. 

 

15.3. Smart network logistics 

 

A centralised and open database enables access for all companies that need information 

in real time. This will make it possible to plan and manage supply chains with SCM 

systems. A variety of medium is used to make sure, that teaching and working methods 

for professionals are constantly improved. Logistic processes, education services and 

best available practises and procedures are all accessible in the integrated network. 

Smart network logistics ensure fast, reliable and personalised services to all customers 

by comprehensive networks and fluently operated prosesses. 
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15.4. The results and influences of logistics center 

 

Pirkanmaa area is a bottleneck when thinking logistically. The objective of the logistics 

neter is to reach a new level in logistics efficiency in Pirkanmaa. The flow of materials 

will be planned and controlled using real time information. This enables the flow of 

materials to be efficient, fluent and meaningful. These improvements help organisations 

to understand, that logistic services are perceived as services that are an important part 

of  businesses’ and customers’ value chain. Logistic services are not just individual 

functions, but an imperative part of companies’ value chain and value adding services 

for customers. 

 

Sustainable development is the one principle, that guides the operations of the new 

Pirkanmaa logistics center. Overlapping and unnecessary operations are eliminated and 

therefore traffic will become more efficient, thus creating less strain on the 

environment.  

(tredea.fi) 

 

16. TAMK Logistics Innovation laboratory, The Logivo project 

  

TAMK Logistics Innovation Laboratory has been an on going project for several years 

now. A goal for TAMK has been to set up an innovative logistics laboratory which 

would serve both the business community, especially Pirkanmaa SMEs, as well as 

TAMK and TTU logistics students. The optimistic view for the laboratory to be ready 

and functional is by the end of 2010, but due to lack of adequate finance the realistic 

time frame is now spring 2011.  

 

Reaching this goal will also require participation of local SMEs in the project. Local 

SMEs will bring much needed additional financing, know how and opportunities to 

aquire inexpensive or even free software. Logistics Innovation Laboratory project goes 

by the name Logivo. The project manager is Mr. Jari Saarenpää who is also the CEO of 

Pirkanmaa logistics center project.  
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The ICT- laboratory, which is a part of the TAMK Innovation laboratory functions, is 

similar with one existing in Provinciale Hogeschool Limburgh in Belgium. The ICT- 

laboratory will be a collaboration between TAMK, TUT and Log- IC of PH Limburgh 

Research Institute. The laboratory in Limburgh will provide servers and server 

management for the TAMK ICT- laboratory. TAMK also has the opportunity to use the 

existing know how, server infrastructure and software hosting. In this way TAMK 

avoids double investments and diminishes the set- up cost of the laboratory. 

 

The research institute Log-IC in Belgium has already begun a research project on the 

creation of a “tracking and tracing system” at a rental business. The problems which 

arise at these fastgrowing SMEs are illustrative for logistic ICT questions which are 

present at enterprises of this size. 

 

16.1. Functions of the TAMK Logistics Innovation Laboratory  

 

TAMK Logistics Innovation Laboratory will serve as a tool in contact teaching for 

logistics students and logistics professionals. It also functions as a technical support 

center and a neutral ERP system testing facility (ICT- laboratory) for SMEs in 

Pirkanmaa area. ICT- laboratory analyses supply chains and possible problems in them 

by using various ERP systems. ICT- laboratory also has a fully operational RFID port 

and software for the same purposes. (see figure 6.) 

 

16.1.1. Logistics Innovation laboratory in education 

 

Laboratory provides TAMK and TTU logistics students with the most modern learning 

environment using simulation models based on real cases. It will take the logistic 

studies and logistics research and development to a whole new level, with real- life 

types of logistics simulations and cutting edge IT solutions. The TAMK Logistics 

Innovation Laboratory is unique in Finland, and is hoped to attract multitude of 

logistics students in the future. The full potentials of the laboratory are yet to be known, 

since the project is not completed. A new logistics module has been added into TAMK 

curriculum which is based around the laboratory. This module is called Disaster 

Management and Emergency Supply Chain. (see figure 6.) 



35 (53)

 

 

16.1.2. ICT- Laboratory for commercial organisations 

 

One major consequence  that an enterprise can experience is the diminishing market 

power with respect to its competitors. It is therefore obvious that there are clear needs 

for knowledge in these enterprises, especially regarding management and interfacing of 

the logistic flows of information.  

 

Larger enterprises obviously have more resources to attract logistical ICT knowledge. 

This ICT- laboratory is aiming foremost at supporting SMEs in their struggle to control 

flows of information and also at the interfacing of the logistic components in their 

organisation.  

 

The ICT- laboratory will provide answers through a structured analysis and effective 

testing to questions such as: 

- Which information has to be stored in what system? 

- Which system will become the master system? 

- Are the links as efficient and simple as they are represented? 

- Where are the traps and weaknesses? 

- What steps need to be taken in order to link the different components together? 

 

Only in recent years there has been actual data collection from crisis situations, so that 

logistics performances could be measured and evaluated. The data analysis is essential 

in educating the humanitarian aid professionals. TAMK Logistics Innovation 

Laboratory is an ideal tool for humanitarian logistics. With the IT solutions in the 

laboratory, it will be possible to simulate crisis situations as realistically as possible. As 

mentioned earlier in this thesis, this type of education is extremely beneficial for 

humanitarian aid professionals.  
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16.2. The cost of setting up the Logistics Innovation Laboratory 

 

As mentioned earlier the TAMK ICT- Laboratory is set up in co- opration with the 

research institute Log- IC of PHL Limburgh and TTU. Other partners in Logivo project 

are TAYS, TKL and VTT. A major part of the funding is provided by Pirkanmaan liitto 

which granted the Logivo project 300 000 euros of EAKR (Euroopan 

aluekehitysrahasto) money. Still more funds are needed because this amount is 

calculated for a year and this includes also the wages for the professionals working in 

the laboratory. Some additional funds will be provided by TAMK and TTU.  

 

TAMK has to invest in buying the necessary software and hardware for the RFID- 

system, such as RFID- ports and scanners, as well as  ERP systems. As these 

acquisitions are very expensive the project needs plenty of outside funding.  

 

One program is already acquired. The program is called Simflex. This program is a 

SCM simulation program and luckily was a free software. Another acquisition is a 

mobile ERP device, but this device is only a demo version. There is a plan to purchase a 

voice recognising warehouse picking system called Optiscan. This program uses voice 

recognising, RFID technology and barcode technology to integrate ERP and WMS.  

 

The greatest difficulty appears, not only in the very expensive price tag, but also how to 

integrate all the programs to fully and reliably function with each other. As this project 

is unique in Finland it is very hard to find professionals who are able to integrate and 

work with all the programs needed. There are ongoing discussions with Logy Ry on 

how they could be involved with the project, either financially or provide much needed 

know how.  

 

The more effectively this laboratory can be marketed to the commercial sector the more 

it will cut the set up expenses. It will also bring together humanitarian side of logistics 

and commercial logistics. This is a greatly needed and much appreciated networking 

and collaboration. 
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Pic. 10. A layout of ICT- laboratory in limburgh, Belgium (Tony Fonteyn) 
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.  

 Fig. 6. Configuration of TAMK Logistics Innovation Laboratory (Hakala 2008) 
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17. Application for finance to EAKR (Euroopan Alue Kehitys Rahasto) 

 

As mentioned earlier in this thesis funding was received from Pirkanmaan liitto. The 

following chapter is a translation of the EAKR application form. It will give an insight 

on the complexity of the application process and how detailed the discription of the 

project needs to be inorder to receive funds from EAKR. This chapter also gives more 

detailed information of the whole Logivo project. 

 

The following is the translation of the original application which is attached in the 

appendix.   

 

Translation: 

 

In order to receive EU funding for the TAMK Logistics Innovation Lab, an application 
must be filled. There are certain guidelines to follow and questions to be answered in 
the application form for the period of 2007 – 2013.  
 
4 THE DESCRIPTION OF THE APPLYING ORGANIZATION AND ITS 
COLLABORATORS. 
 
4.1  
 
The applying organization must clarify its part and function in the implementation of 
the project. 
This consists of whether the applicant is due to implement the project solely on its own, 
partially on its own and partially outsourced, partially on its own – partially outsourced 
including one or more separate individual implementator/s, or whether the applicant is 
implementing the project completely as a procurement service. 
 
4.1.1  
 
Considering the implementation model above, the applicant must define and name the 
separate implementation parties and provide the partnering and/or intention contracts 
and agreements. 
 
4.2  
 
The applicant must inform the EU funder of all the parties that have taken part in the 
preparation of the project and how. 
In this particular case the project has been prepared in collaboration between TAMK 
and the Technological Institute of Tampere. TAMK has been in control of the planning, 
equipment and software of the logistics lab including the international cooperation 
between the Provinciale Hogeschool Limburg – (polytechnic university) in Belgium. 
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The Tech. Institute of Tampere has had the responsibility of all parts having to do with 
modeling and simulating the logistical processes. 
 
 
 
 
4.3  
 
The planned group of the project management consists of representatives from TAMK, 
the Tech. Institute of Tampere, Pirkanmaan Liitto and parties from local businesses. 
 
4.4  
 
All other projects or plans that the financial support is possibly linked to must be listed 
individually. In this case the contact surfaces (ks.liittymäpinta) exist between the 
Tampere – Pikkala Logistics Center. See publications of the union D 86 and D 90. 
 
 
5. THE NEED AND POSSIBLE FUTURE DEMAND OF THE PROJECT 
 
5.1  
 
The solution to the project at hand is forecasted to increase transparency in the larger 
companies and development of employee know-how in the small to medium 
companies. The need for development in these areas has been established according to 
a preliminary research made by the Tampere – Pirkkala Logistics Center. The most 
important developmental targets to the logistics companies are collaboration 
networking and developing better customer service.  
Even though the usage of logistics information systems (such as ERP systems) has 
increased in Finland, it is still minimal in comparison to the global scale. The most 
common obstacles of generally used information systems in logistics are the pricing of 
the equipment and the disjointedness of transportation and logistics businesses. 
Outsourcing of logistical procedures is predicted to increase among all the services. In 
particular, the need to outsource will most likely be centered around the so called 
information logistics services, such as the information systems for logistics, billing and 
order handling. 
In order to meet the need for development in the corporate sector, mentioned above, 
TAMK and TTY are jointly developing a logistics - innovation laboratory which 
consists of a fully equipped ICT lab and software. The lab will serve to help companies 
in practice with their changing logistical needs. These needs consist of, among others, 
managing the logistical information flows and ERP systems and efficient use of other 
automated systems in a simulation – learning environment. The lab will also improve 
the education of logistics in Pirkanmaa. 
 
5.2 ALL THE PRELIMINARY INQUIRIES FOR THE NEED AND DEMAND FOR 
THE PROJECT AND HOW THE INQUIRIES HAVE BEEN UTILIZED? 
 
A preliminary interview has been made to local businesses, where the need for 
development of logistical education has been mapped and the willingness of the 
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companies’ cooperation in the project has been established. There are 12 local 
businesses in Pirkanmaa that have expressed their interest in collaborating on this 
project. 
 
 
6. THE GEOGRAPHICAL AREA OF PROJECT IMPLEMENTATION AND 
DESCRIPTION OF THE TARGET GROUP. 
 
6.2  
 
The exact target groups and the businesses in them should be determined. 
The target of the project is to develop the learning environment of logistics in TAMK 
IB program and to develop the learning and research environment of logistics in TTY. 
 
6.3 INTERMEDIARY TARGET GROUPS AND OTHER FACETS THE PROJECT 
IS DIRECTED TO. 
 
An intermediary learning environment, created by this project, will mostly serve the 
students and teachers of TAMK and TTY. They are the facets that will be using the lab 
during the study modules. Other beneficiaries of the lab will also be the students of 
other education facilities and the local companies in need of logistical knowledge. 
 
6.4 THERE ARE 10 BUSINESSES AND COMPANIES THAT ARE ESTIMATED 
TO TAKE PART IN THE PROJECT. 
 
6.6 HOW WILL THE PROJECT MEET THE GOALS OF EAKR? 
 
The project will serve to develop the degree program and the learning environments of 
TAMK and TTY. It will also utilize new technology to enhance the quality and 
attractiveness of higher education. The project supports the usage and utilization of new 
technology and production processes. It will also support and strengthen the know-how 
of TAMK and TTY including multi faceted collaborations. The lab will develop 
business knowledge and business process knowledge especially in the parts of logistic 
processes. It will enhance the transportation of technology, the usage of new 
innovations and the development of product and production technology. The project 
will generate new innovations and processes to model and develop logistics. 
 
6.7 THE ROLE OF THIS PROJECT IN ENHANCING THE GOALS OF OTHER 
NATIONAL AND LOCAL PROJECTS. 
 
This project supports numerous other local projects of learning and knowledge in 
Pirkanmaa area. These projects are involved in the development program of 2007 – 
2010. In order to develop the goals of the Tampere city area center program 2007 – 
2010 (Treen kaupunkiseudun aluekeskusohjelma 2007 – 2010) this lab will create the 
conditions to condense the cooperation between the business and learning environments 
and the education facilities. 
 
7. THE GOALS, RESULTS AND IMPACTS OF THE PROJECT. 
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7.1  
 
The goal of this project is to create a logistics laboratory and a simulation environment, 
where logistical processes and information flows are tested and improved. The lab will 
produce analyzing tools, process manuals and simulations, as well as simulations to 
improve logistics. The learning environment will be utilized by the younger students of 
logistics, the university students and the students involved in additional and continued 
adult education. The role of the companies is to introduce information from the 
business world of logistics, the current situation and the needs for developing of the 
logistical knowledge and processes. Detailed information of the current processes is 
gathered from the companies to make the basis of case material for the learning 
environment. 
 
7.2 THE EMPLOYMENT EXPECTATIONS OF THE PROJECT. 
 
It is currently estimated that the project will employ two people, one of them being a 
position for a female. 
 
7.2.1 RESEARCH AND DEVELOPMENT POSITIONS OF THE NEW 
EMPLOYMENT. 
 
The goal is to have two new positions of R&D, one of them being a position for a 
female employee. 
 
7.3 THERE ARE NO ESTIMATED NEW BUSINESSES THAT THIS PROJECT 
WILL CREATE. 
 
7.4 THE QUALITY IMPRESSIONS TO THE TARGET GROUP AND THE 
PROCESS ENVIRONMENT AND THE QUALITY ASSURANCE ESTIMATIONS. 
 
The quality of logistics education will improve due to the learning environment 
developed by the project. The demonstration possibilities of logistic processes and 
practice will be possible in the new learning environment. This way the hands-on 
learning and the overall knowledge of the students will be improve to better meet the 
standards of the actual business world. 
The evaluation will be made by following and monitoring the feed back from the 
students and teachers who have used the lab as a learning tool during education 
modules. 
 
7.5 THERE ARE NO EQUALITY ISSUES ENTAILED IN THIS PROJECT. 
 
7.6  
 
This project is an equal opportunity project to both males and females. 
 
7.7 THE POSSIBLE ENVIRONMENTAL EFFECTS OF THE PROJECT. 
 
The project is considered to have no direct environmental affects. Indirectly, the 
development of logistics and the improvement of know how is estimated to have a 
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positive affect to energy efficiency, reducing of emissions and to further advance the 
recycling of materials. 
 
 
 
8. THE PROJECT OPERATIONS AND THE PRODUCTS DESCRIPTION. 
 
8.1  
 
The central functions of the project. 

• Planning the learning environment of the logistics innovation.  

• Building the laboratory of logistics innovation. 

• Piloting the lab using logistical case examples. Virtual schemes will be made according 
to these examples. 

• Modeling, definition and simulation of the logistics schemes in the virtual learning 
environment. 

• International cooperation with Proviciale Hogeschool Limburg in Belgium.(1/2010 – 
11/2012) 

The Provinciale Hogeschool Limburg in Belgium is the operations partner of TAMK. 
The Limburg lab has improved its own learning environment in Belgium. The 
collaboration will consist of exchanging information on the implementation and 
development of the learning environment. There are approximately two people from 
TAMK and TTY, dedicated to the initial collaboration. This will include the trips to 
Belgium for a few days to get acquainted in the learning environment in Belgium and 
exchanging information on their experiences.  
8.2 The new products (i.e. learning materials, processes, programs and such), services 
and processes including a plan to develop them. 

• Logistics innovation lab with its equipments and sotwares. 

• The virtual simulated learning environment of logistics. 

• The learning materials and the education modules used in the logistics innovation lab 
and the learning environment. 

8.3 The long term affects of the lab and how to make the project to an ongoing 
function. 
The conventional operators of this lab will consist mainly of the staff of TAMK and 
TTY. Therefore the usage of the lab and the virtual learning environment will ossify to 
a permanent operating system during the developmental project. 
9. PROJECT IMPLEMENTATION PLAN 
9.1 An itemized description of performance implementation, responsibilities and the 
phasing of the project is described below in yearly increments. 
2010 
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• Planning of the logistics innovation lab and learning environment 1 – 4 /2010 TAMK 
and TTY 

• Beginning seminar 3/2010 

• Building of the lab 5/2010 – 12/2010 TAMK & TTY 

• Modeling, definition and simulation of the model logistics scenarios and schemes for 
the virtual learning environment. 4/2010 – 12/2010 TTY & TAMK 

• Pilot phase of the lab using case examples. Schemes of the virtual models will be made 
according to these examples. 8/2010 – 12/2010 TAMK & TTY 

• International cooperation with Provinciale Hogeschool Limburg in Belgium.  

2011 
• Modeling, definition and simulation of the model logistics scenarios and schemes for 

the virtual learning environment. 1/2011 – 12/2011 TAMK & TTY 

• Pilot phase of the lab using logistical case examples. 1/2011 – 12/2011 TAMK & TTY 

• International cooperation with Provinciale Hogeshool Limburg in Belgium.  

2012 
• Modeling, definition and simulation of the model logistics scenarios and schemes for 

the virtual learning environment. 1/2012 – 6/2012 TTY & TAMK 

• Piloting and finalizing the lab using logistical case examples. 1/2012 – 10/2012 TAMK 
& TTY 

• International cooperation with Provinciale Hogeshool Limburg in Belgium.  

• Completion seminar 10/2012 

9.2  
 
Synopsis of the project for information services (goals, planned actions and results) 
The goal of the project is to create a logistics laboratory with a simulation environment 
where logistics processes and information flows can be tested, developed and managed. 
This project will produce analytical tools, procedure manuals and models, as well as 
simulations that can be used in determination and solving the future ICT-problems. 
A logistics innovation lab will be planned and built during this project. The project will 
also produce a virtual learning environment which will demonstrate other logistics 
processes. As a result of this lab, the level of logistics education will improve due to 
demonstrations and practice of logistic processes is made possible in a virtual learning 
environment. This way the know-how of the students will better improve to meet the 
requirements of the actual business world. 
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10. FOLLOW UP, REPORTING AND EVALUATING THE IMPLEMENTATION 
OF THE SET GOALS. 
 
10.1  
 
The operations of this project will be evaluated by a self-evaluation format. A written 
feedback will be collected from the users of the learning environment. 
 
11. DISTRIBUTING THE INFORMATION AND THE RESULTS. 
 
11.1  
 
The information distribution of the project and its progress will be made in seminars 
and fairs where the costs are usually covered by the admission cost. There will also be 
newspaper articles and other publishing as well as contacts with businesses, learning 
institutions and other interest groups. TAMK and TTY have a comprehensive 
cooperation network which will also be used to distribute any well established 
practices. 
 
11.2  
 
A scheduled plan to distribute information of the project including new innovative 
practices should be made. 
There will be information on the project progress on internet pages that will be made 
for the project. Briefings of the results of the project will be made and sent to the target 
groups of the lab, such as the heads of any logistics development programs in 
universities, polytechnics, universities of applied sciences, and vocational schools. 
 
12. FUNCTIONS RELATED TO ADMINISTRATION AFTER THE PROJECT HAS 
ENDED. 
 
12.1  
 
The ownership of the acquired materials, supplies, and equipment should be determined 
at the end of the project as well as the managing of all accounting materials. 
In this case, all equipment acquired for this project will remain in custody of TAMK. 
The software and licenses will stay with both TAMK and TTY after the project. All 
documentation and receipts will be kept in the archives of TAMK according to 
instructions received from the financier. 
 
13. A COMPLETE FINANCIAL ESTIMATE FOR THE PROJECT IS FOUND ON 
THE ORIGINAL FINANCIAL APPLICATION. 
 
An abstract of finances is also found on the original contract agreement of the financial 
application. The total net cost of the project is estimated to be approximately 290 000 €. 
For the years 2010 – 2012 the costs are divided as follows:  
 

• Human resource costs  211 100 



46 (53)

• Procurement   46 000 

• Travel costs   8 500 

• Machine and equipment purchases 13 000 

• Buildings and land  0 

• Rental costs   8 800 

• Administration costs  2 000 

• Other costs   0 

• TOTAL   290 000 

With income of    0 
 
All sales taxes will remain as the responsibility of the applicant. 
The diversion of financial assistance  
 
EAKR and the government  199 500 
Counties   55 500 
Other public funding  30 000 
Private funding   5 000 
TOTAL FUDING OF  290 000 
 
15. OTHER FINANCIAL ASSISTANCE THAT MAY HAVE BEENAPPLIED FOR. 
 
15.1  
 
TAMK, TTY and the collaboration parties (companies) of the project will be 
responsible for the deductible amount for the financing. 
 
15.2 There is no other financial assistance that has been applied for. 
 
15.3 The rule of Deminimis does not apply in this case. 
 
16. ATTACHMENTS 
 
16.1  
 
Mandatory attachments include; a citation from the Chamber of Commerce and a proof 
of no tax debts accrued. For this project there are several other attachments that apply. 
A complete list of attachments and contracts needed for this project is found on the 
original financial application. 
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18. Conclusion and summary 

 

Global market expansion and integration has changed Finland’s international trade and 

logistical environment. Production is centralised more and more to Asia and South- 

America, where costs of productions are low and markets are close. The high volume of 

production and specialisation in global and EU markets, demand effective logistics 

management. 

 

Business prosesses are developed to be faster with electronic information systems. If an 

organisation today wants to be competitive in global markets, it needs to react to 

changes in customer demands even faster. The economic growth of Russia, other 

Eastern- European countries and Asia have opened up great opportunities for exporting 

Finnish goods and growth for transition traffic services. On the other hand, never bofore 

seen challenges in developing the infrastructure of harbours, roads, railways and border 

crossing stations have emerged. 

 

Even though the controlling the flow of information and logistic operations and 

activities are becoming more and more automated, the systems do not provide benefits 

by themselves. The management and employees who use these systmems must have at 

least a basic understanding of the organisations logistic activities and their importance 

for the organisation. People are always needed to use these systems, so personnal skills 

and know how can never be underestimated. This has to be taken in serious 

consideration, especially in ,managerial sector which is moving towards the use of 

automated management systems. This should be the corner stone argument, when 

discussing the marketing of TAMK logistic innovation laboratory to the commercial 

sector. 

 

As I ran out of time when writing this thesis I could not complete the interviews for 

SMEs in Pirkanmaa area. These interviews should be made at this point to collect data 

of logistic challenges, problems and future visions of these companies. These questions 

will provide extremely useful information and at the same time helps marketing of the 

laboratory for these organisations. Interview questions for organisations are attached in 

appendix page. 
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Appendixes 

 

The following is a rough estimate of the set- up costs from the Limburg Research 

Institute in Belgium for the TAMK ICT lab in Finland. 

 

Module 1 (sharing of blade server system): 

- 1 TAMK bladeserver located in the ICT- center of the PHL 5803,- euros 

- service contract of the blade supplier 455,- euros 

- VM ware licence 5814 ,- euros 

- 10 citrix user licences 530,- euros 

total of 12 602,- euros 

 

Module 2 (server support) 

 

This includes: 

- assistance at the installation of logistical software which is delivered by TAMK. If 

necessary temporary administrative access can be given under monitoring of the PHL 

Limburgh. 

- administrative support on the blade server 

- continuous running of the blade server platform 

- technical interventions and controlling 

- regulations of the remote connections 

Total of  (0,25 full time equivalent) 14 040,- euros annually. 

 

For extra support which falls outside above services a compensation will be chrged for 

60,- euros/ hour. 

(Tony Fonteyn, PHL limburgh) 

On top of this the RFID- hardware and software including e.g. RFID- gates: a total of 

approximately 25 000,- euros (estimate given by the representatives of Basware Oy).  

 

When mentioned this sum it came apparent that this is too expensive an investment for 

TAMK and another offer from a competing company is needed. 
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These estimates were given by Mr. Tony Fonteyn of PHL Limburgh and the 
representatives of Basware Oy in 2009. 
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www.vivaceproject.com/showcase  

en.wikipedia.org/wiki/Enterprise_Risk_Management 
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Interview questions for SMEs 

 

Kysely yrityksille 
 

1. Yrityksen nimi ja haastateltavan nimi ja titteli 
2. Mitkä ovat logistiset pullonkaulat yrityksessänne tällä hetkellä? 
3. Onko käytössänne toiminnanohjausjärjestelmä?/mikä? 
4. Aiotteko hankkia lähitulevaisuudessa toiminnanohjausjärjestelmän tai aiotteko 

sijoittaa pääomaa logistiikan parantamiseen lähitulevaisuudessa? 
5. Miksi ostitte/ostatte toiminnanohjausjärjestelmän? 
6. Millaisia parannuksia toiminnanohjausjärjestelmä tuo/toi yritykseenne, missä käytätte 

sitä? 
7. Millaisia hankaluuksia kohtasitte toiminnanohjausjärjestelmän käyttöönotossa? 
8. Onko toiminnanohjausjärjestelmä vastannut odotuksianne? 

http://www.tredea.fi/
http://www.hs-pforzheim.de/en-US/Business-School/Bachelor-Programs/Purchasing-Logistics/infoforprospectives/logistics/Seiten/Inhaltseite.aspx
http://www.hs-pforzheim.de/en-US/Business-School/Bachelor-Programs/Purchasing-Logistics/infoforprospectives/logistics/Seiten/Inhaltseite.aspx
http://books.google.fi/books
http://tilastokeskus.fi/til/kttav/2008/04/kttav_2008_04_2009-02-06_kuv_001.html
http://www.clermiston.com./
http://www.vivaceproject.com/showcase
http://en.wikipedia.org/wiki/Enterprise_Risk_Management
http://en.wikipedia.org/wiki/Warehouse_management_system
http://www.supplychainmanagement.in/
http://www.advantagems.com/
http://www.zrox.net/
http://www.rfidlab.fi/
http://oracleabhay.blogspot.com/
http://www.instructables.com/
http://www.rfidusa.com/
http://en.beab.nu/
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9. Onko hinta/hyötysuhde ollut se mitä odotitte? 
10. Onko talossa osaavaa henkilökuntaa työskentelemään toiminnanohjausjärjestelmän 

kanssa? 
11. Oletteko tutstunut RFID- teknologiaan? 
12. Kiinnostaako RFID-teknologia tulevaisuudessa? 
13. Olisitteko valmis osallistumaan TAMK:in RFID-laboratorion toimintaan? Jos kyllä, 

niin miten? 
14. Mitä hyötyä toivoisitte yrityksenne saavan ICT (informaatio- ja 

kommunikaatioteknologia)-laboratoriolta? 
15. Millaista osaamista yrityksenne kaipaa valmistuvista logistiikan/liiketalouden 

osaajista? 
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