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Abstract 
 
In this current economical environment business are looking to become more efficient to 

lower the costs and provide a better service. New technological advances are quickly being 
integrated to automate or more rapidly perform the task. Most of these technological advances are 
in the field of information and communication technology (ICT). Nevertheless, the introduction of 
technologies is not enough, as better management strategies and organization structures are needed 
to develop the business further. Duroc Machine Tools identified a problem within the sales and 
service approach, which does not employ ICT tools while communicating with the customer. 
Therefore, the cost per order is high and a direct one to one communication is the only approach.  

The project focuses on lowering the cost of each order, without decreasing the customer care 
and the overall quality of the service. This was firstly done by studying the possibilities of what ICT 
tools would be applied to enhance the communication processes. Data was collected from statistical 
sources to give an overall idea. Next case studies of companies within similar industries and region 
were performed to indicate in more detail the tools used and available. An educated guess was 
formulated of what ICT tools should be considered, the more infrequent or conflicting ICTs 
recommended were verified by interviewing employees with a demonstration of the tools 
application. The second stage was to analyze the organizational structure and applying lean tools to 
add value to the customer. A customer perspective is at the centre of this theory and several tools 
were used to improve the system. Finally the ICT tools were integrated with the new organizational 
structure to demonstrate the developments possibilities in the future vision. 

The study found that common ICT functions such as information upload have become essential 
for doing business today. Another trend that was established is that live information or user-
generated approach which is a must have factor in the future ICT platform, this was mostly suggested 
by introducing micro-blogs. The infrequent and conflicting ICTs within the industry that were 
recommended were: e-commerce, order management and model driven process solving (MDP). The 
verification showed a strong consent within the company to apply such tools. To finish the project a 
strategy of implementation was formulated to guide the company towards its vision of a better 
system.   
 
 
Keywords:  information and communication technology, ICT, lean, process map, process flow chart, 
communication map, model driven process, MDP, order management, e-commerce, user generate, 
UG 
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1 Introduction 
 

In this day and age, industries are constantly looking for ways to provide better products or 
services for lower costs. This determination to enhance the effectiveness comes with equal incentive 
to maintain the quality while doing so. This is why industries are focusing on developing better 
management methods and rapidly integrating new technological developments to enhance their 
business processes. The continuous advances of information and communication technology (ICT) 
that provide quicker information are expanding more than ever. One such ICT is the Internet which is 
accessed by increasingly more people. However, in the developing world today the major ICT 
revolution is happening through the device of mobile phones. 

In Scandinavia 88 percent of the population uses the Internet daily and 70 percent orders, sell 
or purchase products on the Internet. Nevertheless, only 20 percent of the companies sell products 
over the Internet. The Internet access has provided a wealth of information and applications. It is led 
by the industry investing in a wide range of functions related to their products or services. The ICT 
projects can be a multi-million investment, if large corporation is involved or more purpose specific 
projects when employed by smaller companies. Either way, the wealth of ICTs cannot be ignored. 

This project will focus on assisting a medium sized company in the services sector, to 
determine appropriate mean to improve the service of business to customer (B2C) communication. 
First, the project will present the company and its environment, as well as, an indication of what the 
current trends are regarding the usage of ICT tools within the markets. Secondly, the project will 
perform a research of where the mainstream industries are concentrating their investments. 
Consequently, the case studies will be analysed to determine a plausible option for the company’s 
usage of ICT tools. Thirdly, the report will illustrate how the grouping of ICT tools will perform its 
task. This will be presented to employees and customer to verify the results. Finally, an analysis on 
the organization structure will be performed to improve the systems performance and to integrate 
the ICT tools. This will ultimately provide a new improved service on the B2C front.   

 
1.1 Background 

 
Duroc was founded 1987 with the revolutionary idea of using laser hardening to produce 

durable horseshoes. The unique expertise in laser technology has lived on, and when Duroc was 
introduced to the stock market in the mid-90s, it was with laser refinement technique as the main 
business. Over the next few years Duroc AB acquired a number of manufacturing companies and by 
the year 2000 they had advanced into an industrial group with more than 200 million SEK in sales. 
Their head office is located in Stockholm Sweden, while their main market is the northern European 
part such as for instance the Baltic States and Scandinavia. Duroc AB’s core business is divided into 
two concepts; industrial trade and production. Industrial trade handles trading of machines and 
automation including tools, services, support, and maintenance for major international 
manufactures. This is executed by a subsidiary of Duroc AB called Duroc Machines Tools. The next 
concept is the production group which has the following subsidiaries: Duroc Rail, Duroc Engineering, 
Duroc Tooling and Special Steel. 

Duroc Machine Tool with its 35 employers supplies a wide range of machine, tools and 
equipment from some of the leading international manufacturers. It is Scandinavia’s and Baltic 
States’ biggest suppliers of machines, tools and also provides services and maintenance support for 
the manufacturing industries with the revenue of 170 million SEK. The vast product supply of Duroc 
Machine Tools can be divided into four major categories: 
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• Standard machines are material removal machines (e.g. lathes, mills and CNC-machines), 
sheet metal machines (e.g. laser cutters and edging presses) and automation (e.g. conveyor 
belts and pallet systems). 

• Tools and accessories for various machines (e.g. cutting tools, tool holders, clampers and 
fixtures). 

• Specialized machines are designed for specific requirement. These machines are typically 
designed and constructed according to the customer needs. 

• Various products are products that some industries require (e.g. CAM software, cutting 
fluids and centrifuges). 

 
Since Duroc Machine Tool act as a distributor it is essential to understand the activities in the 

process chain that are currently involved in their service system. The quotation process involves the 
communication between Duroc Machine Tool and its customers. The activity comprises of the quote 
being negotiated that offers a product of Duroc which matches the customer specifications. The next 
step is the order process which is the activity that handles everything concerning the order, such as 
registration, order acknowledgment, approval, and billing. The procurement process is very 
important in a distribution company, since no goods are stored. The activity involves the 
communication between Duroc Machine Tool and its suppliers. Such activities are assessment and 
agreements with different agencies, delivery control and storing of goods. That process is followed 
by delivery of the product to the customer. The delivery process handles the packing, delivery and 
withdrawal from the warehouse. The last process is very important for distribution companies as 
they rely on high customer satisfaction for success. This process includes installation, maintenance, 
spare parts and various other services. Figure 1 below shows the major supply activities being in 
Duroc Machine Tool. 

 

 
Figure 1, process chain of Duroc’s supply service 

 
1.2 Problem definition 
 

The management of Duroc Machine Tools identified an area were improvement was 
necessary. The concern was for the high cost of a proactive approach in providing customized 
products and services. The current supply service procedure is based on a proactive approach or 
direct contact between Duroc employees and its customers. The technical details are all kept and 
distributed by the personnel when required. This interaction between the two entities indicates that 
the employees spend a significant amount of time conveying information which otherwise could be 
available by other means. At present, 100 percent of the technical data is shared with the customer 
by direct contact with the staff as shown in Figure 2. Although, this personal connection is vital, a 
part of the information transaction can be moved to an ICT platform, thus, reducing the work load of 
each order. From the company’s point of view, time spent transferring data that could otherwise be 
available by using an ICT solution is classified as a waste. Therefore, the aim of the project was as 
follows: 
 

Aim: Present a way of supplying an improved service to the customer by using ICT to reduce the 
time and resource spent on direct communication. 

 

Quotation 
process

Order 
process

Procurement 
process

Delivery 
process

After sales 
service



3 
 

 
 

 
Figure 2, current and future B2C interaction 

 
1.3 Problem development 
 

The main objective of the project was to establish the most suitable and advantageous ICT 
solutions for Duroc. To ensure that the ICT solutions are suitable for the company, the organizational 
structure was assessed. Organizational structure was analyzed and improved upon in order to 
achieve a better result. This was done by using lean management concept, because the focus of lean 
management is to eliminate wasteful activities. Lean management is a philosophy that was originally 
developed for manufacturing. Because of its success in companies such as Toyota, it has rapidly 
expanded into services and information technology (IT). Hence, eliminating the waste is done by 
reducing the time for product configuration, since the organization under investigation is a service 
and consultant system. This introduces a dilemma as lean management philosophy tends to advise to 
avoid ICT and computer automated processes, since the flow of information will be hidden from 
view. This can cause problems as the implementation is complex and failures are hard to identify. 
However, this should not discourage usages of ICT tools as certain aspects can only be applied by 
using IT tools. Furthermore, as little research has been done on adapting lean to service sector and 
the wastes are either time or office utensils, ICT solutions may indeed be appropriate. 

Duroc has throughout the years invested in customer relations management systems (CRM). A 
CRM system is a data organizing system that is customer based which reduces the need of office 
utensils and time for document research. Therefore, Duroc has experience with implementing 
technological tools, which will ultimately ease the integration of ICT tools. 

In order to provide the means of quantifying the improvements of the ICT solution, a method 
of visualizing this effect will be attempted in the project. In order to integrate the ICT tools into the 
organizational structure the current system will be mapped. This will lead to a restructuring of the 
system to incorporate the ICT tools, which in turn will illustrate the opportunities of adopting the 
solution. 
  

Current interaction

DurocCustomer Communication
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Customer Duroc

ICT

Communication
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1.4 Product definition 
 

Duroc Machine Tools is a service oriented firm which distributes many different products that 
comes from a range of different manufacturers. Therefore, the next step was to establish a way of 
distinguishing the variation of the communication required for the different products. As the 
company works in the technical field and supplies technical products, the communication can be 
generalized into technical information. The generalizing of the information made it possible to 
concentrate on the quantity of information needed to be communicated. Duroc Machine Tools has a 
large range of products which in turn require different amount of information. To incorporate the 
maximum range of products, the decision of separating the products into groups were made. The 
underlying principle with the grouping was to make it as general and wide as possible. The goal is not 
to provide a niche solution, but one that is broad and applicable for almost all products and fields. 

One of the criteria is the products information necessities, this is determined as the vendor 
customization control (VCC). A product with low VCC is where the company has a hands-off 
approach, where the customer itself selects the product they desire. In the technical industry these 
products requires no specialised services. While a high VCC is where the company is proactively 
involved in designing or advising the customer, in these cases it is almost essential that the company 
needs to be involved. In technical terms the products is a specialized product. This makes it clear that 
the information necessary for a low VCC is much smaller than a high VCC. Another important 
criterion is the risk factor. This factor is seen from the company’s perspective rather than from the 
customer’s perspective which was the case with information necessity. Risk factor includes the cost 
of the product, the sensitivity of the system and the cost of storage in case of an order cancelation. It 
was decided that by these two criteria’s the products could be divided into different product groups. 
By using a matrix shown by Figure 3 where risk and information needed were put against each other, 
two product types where generated. Firstly, P1 is the products that have low risk and needs low VCC, 
secondly, for these reason P2 products have either high risk or high VCC. 

 

 
Figure 3, risk against information matrix  
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2 Pre-study 
 

In this rapidly growing global environment, ICT platforms are spreading around the world. ICT 
allows users to participate in activities that are increasingly changed by using new developed 
technologies. ICT tools are used to search, explore, exchange, analyze and display information 
rapidly. ICT can be employed to give users quick access to ideas and experiences from the community 
of the world. The diversity of ICT, range from the ones invented in the 19th century such as the 
telephone and television, to the 20th century where the Internet and mobile phone are most 
recognised.  

The ICT tools that use the Internet are at the forefront of the technological advances and 
businesses are driving this expansion. An increasing amount of individuals and business are accessing 
the Internet and its wealth of information and applications.1 In the European Union the percentages 
of businesses with access to the Internet range from 85 to 91.2  The population in the age groups 13-
25 cannot even recall the pre-digital days and these are the generation of employees for the industry 
of tomorrow.3 Figure 4 Although, the youth have Internet as a norm,  shows how the advantages of 
the Internet have attracted not only the youth but also the elderly generation. The Internet reward 
can simply not be ignored by any age group any more. 

 

 
Figure 4, European population Internet usage weekly, by age groups in EU-27 

 
Having established that the Internet is a growing ICT within all generation in the EU, Internet is 

only the platform for the ICT tool. The ICT solutions classified under the Internet group are the 
hardware that gives access to the Internet but more importantly the software that provides the 
function to the ICT. Therefore, ICT tools on the Internet are numerous as the area of applications is 
wide. The individual functions such as searching or analyzing are types of ICTs. The functions of an 
ICT tool perform a single task, however, can be coupled with others and often are. A core ICT tool is a 
software framework and the platform that allows the ICT to run. Typically it includes a computer's 
architecture, operating system and programming languages, ranging from utility of information, 
interaction, transaction, and integration. The different ICT tools have given business access to 
competitive intelligence, customer service, sales channel, improved cost effectiveness and just-in-
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time inventory planning and much more.4

A common core ICT platform within the industries is a company website which provides the 
function to the business of exposing it to the virtual world of the web. Although, the Internet access 
is a must have for most business in the EU. The fact of being visible on the web is lagging behind as 
shown in 

 These tools have changed the way people do business and 
it has literally opened up a world of opportunities.  

Figure 5. Nevertheless, a main part of the Duroc market is in Sweden in which 87 percent of 
companies have a website, Denmark with 88 percent, Norway with 76 percent and Finland with 85 
percent, in 2009. This region is leading in the website usage.5 Yet again the sphere of influence is 
Scandinavia, Finland, UK and the Baltic States which include the top five EU countries that invest in 
ICTs.6

 
 

 
Figure 5, percentage of companies that have a website in EU-27 

 
The companies in the market today use the Internet extensively and provide to the customer a 

large range of ICT solutions. Figure 6 show the results from a study that analyzed certain ICT tools 
that companies have applied to the company website. Although the company website is a core ICT in 
itself, the website is simply a part of the cost of doing business today. Therefore, in this project the 
company website will be looked at as the base to where the ICT tools are exposed from. Figure 6 
illustrates clearly how the current ICT tools used today are mainly being applied in the pre-sales 
stage. This comes in the form of offering information to the customer. The uses of ICT tools in the 
online sale and after sales services are minor compared to the pre-sales. In the sales phase it can be 
linked to the overall scepticism of the transaction over the Internet. However, there has been an 
increase of 20 percent of all sales from the 2006 to 2009.7 The after sale is a growing trend and this 
concept of using the Internet for servicing and training has only become reality after faster Internet 
connection are more widely available. Some parts of the after sales rely on collecting data from the 
customer activities and using them to provide further one to one service. However, after having 
collected the data a long and complex process of data-mining, which means extracting relevant 
information and generating trends is necessary. This data-mining is complicated and complex, 
therefore, the investment is still too expensive for most companies. 
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Figure 6, ICT function provided by company website, EU-27, 2009 

 
The usage of the ICT tools has been well defined and researched within in the European Union. 

There are good reasons to believe that the usage of ICT tools will only increase in the future. 
However, the usage of ICT tools is not only related to the geography but closer linked to the 
economical activity. An example of the highest usage is the accommodation sector which 76 percent 
of the companies use online ordering or booking and 90 percent offer products catalogues.8 Table 1  
shows the investment in ICT tools of the manufacturing industry compared to other sections such as 
the accommodation. It also shows how the computer manufactures are not at the forefront of the 
Internet ICT usage. An example of how ICT solutions can give the company an edge is Dell, one of the 
biggest computer companies in the world which provides online ordering and services.9 As Dell grow 
to the biggest computer supplier in 2006, thanks to their usage of ICT tools in pre-sale, e-commerce 
and after sale. Dell offered a pre-sale support where customers could customize their personal 
computer by choosing the hard drive, RAM and monitor size. Dell also provided appropriate 
information and purchases the product and services all online. A normal misjudgement put the 
success of the growth to the online-sales. However, the after sale aspects were the major 
contributors to this rise as only 5 percent of the EU-27 population ordered computer hardware 
online in the year 2006 it has now increased to 7 percent in 2009.10 This demonstrates yet again how 
the customer care is the factor that affects the sales and confirms this area of untapped value of the 
after sales. Standardized and mass-customized products have a large advantage compared to 
specialized products, this explain the fact that manufactures with base products are peaking the e-
commerce and after sale services. Nevertheless, other companies like Ducati, the Italian motorcycle 
manufacture have used ICT tools to handle the B2C front. This was done in 1998 when Ducati 
presented its MH900e prototype at a limited number of 2,000 bike produced. The motorcycles were 
only available by online-sales. Each motorcycle cost 15,000 euro and all 2,000 were sold within 31 
minutes of opening the selling.11

 

 This sales strategy put Ducati on the top of Italian ICT investment. 
The online sales are a factor that should not be discarded, as even in industries where customers 
tend to require test drive the products, online-sales can still be successful. Both these examples 
confirm the advantages of using ICT solutions in all phases of the process chain. The main rewards 
are: gained market share, decreased product configuration costs and gained customer loyalty. 
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Accommodation 90 57 76 20 

Financial and insurance activities 73 77 34 14 

Manufacturing (10 persons employed or more) 63 43 18 10 

Manufacture of base products 65 40 22 12 

Manufactures of chemical basic products and refined petroleum  68 45 19 11 

Manufacture of other non metallic (mineral products) 57 41 15 9 

Manufacture of computers 65 47 16 10 
Sources: Eurostat     

Table 1, percent of companies using ICTs within their various industries  
 
The examples presented above confirm that companies have successfully used ICT to add values. 
However, adding value with ICT tools is done throughout the process chain, although, some areas are 
more utilized. Therefore, as a final indication that ICTs are a good investment Figure 7 shows the 
expenditure of companies on ICT tools. It is important to recognize that this graph only provides 
figures for the communication expenditure and not the investment in IT. Nevertheless, all this 
information proves without a doubt that if applied in the correct manner ICT tools is a business 
instrument that will return benefits or value to the organization. 
 

 
Figure 7, ICT expenditure per percent of GDP 
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2.1 Literature review 
 
The previous section described in detail the ICTs that are typically used by the industry. The 

ICTs that are applied considerably by the industries have been established from the study above. 
They are used to handle the front end of the B2C interaction and provide a cost-effective manner of 
quickly reaching to the market, as well as, producing and delivering the product just in time. Within 
the organization processes of a company, the uses of ICT can be divided into different stages. The 
process chain is based on a managerial focus, therefore, the processes are defined by their business 
terms. However, when discussing technology the process are the same but referred to by their 
marketing function. For a service organization the stages are those mentioned in the process chain: 
pre-sales (quotation), e-commerce (order) and after sales service. 

The pre-sale phase aims at marketing the product online and providing information about the 
service opportunities. Providing Information is vital to the Internet usage, so long as it is sufficient 
and credible. The information sharing is the largest and the most common application used on the 
Internet. Some of the options that should be taken into consideration are: continuous updating 
information and answers to frequently asked questions, special offers, industry and corporate new, 
inventory status, delivery options and timeframe, and payment condition. Useful information and 
interactive communication encourage recurrent usage of the ICT tools and enhance the one to one 
relationship with the customer. 

There can be either fixed product or offering opportunities for customizing the products. Mass-
customization products have a major advantage over intermediaries who mainly offer standardized 
products. With personalized products underlining process is far more complicated due to the 
addition of interface requirements. One of the main advantages of ICT, which has already been 
recognised by many companies (2) lies in the pre-sales. The reasons are many but one main reason is 
that the supplier can decrease product configuration costs as customers specify their product 
themselves without the help of costly sales personnel. 

E-commerce includes the transactions of commercial, financial and the physical order 
fulfilment. Commercial transaction on the Internet is the act of selling online. The financial 
transaction is the payment of the sold item and the third is the execution of the order. This leads 
onto quick order fulfilment and delivery, which provides the competitive edge in e-commerce. This 
function uses inventory planning and supply-chain management to provide fast and accurate 
scheduling data. 

All companies provide either online or offline after sales service, the after sales services build 
on the customer loyalty. The main application of after sales is to collect and store customer data to 
determine inclination and requirement of the individual customer. It is in this process where data 
mining is vital. Data mining is a complex but crucial activity which establishes, for example, buying 
patterns and customer preferences. Today, data mining is an IT method of extracting relevant 
information from the masses of data collected from automated systems. This is done by finding 
relationships between factors to establish trends that can help forecast or verify customer behaviour. 
Successful use of data mining offers one to one service, which dramatically increases the perception 
of customer care. 
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Having described the three elements in the process chain in forms of ICTs use, now the study 
focuses on possible difficulties which occur in the use of ICTs. The benefits are reaching a more global 
market and improving corporate image by generating a better brand idea. There are still significant 
threats to the using of ICT tools. The challenge of gaining tangible and intangible benefits is well 
highlighted, below is a list of possible problems12

 
: 

• Market risk: Customers cannot view, test or touch the product sold online, thus 
maybe reluctant to order. 

• Brand risk: The product may be perceived as a lower quality one when sold online. 
• Customer loyalty risk: Are customers brand-loyal or store-loyal. 
• Psychological risk: The can be scepticism about online offers and purchasing, 

especially related to the payment process. 
• Technical risk: There can be technical problem with the commercial and financial 

transactions. 
• Internet risk: Higher exposure to the public may magnify mistakes. 
• Financial risk: The initial investment may not get the intended return. 
• Competition risk: An incoherent Internet strategy will not add value to the customer.  

 
The application of Internet ICTs is not always a successfully implemented. This is because the 

users do not find the function easily enough or it is just not convenient. It is important to look at the 
basics of why the ICT tools are being used, the user or customer use tools for their own convenience. 
Therefore, the user will not utilize an ICT solution that is not clear, usable, and accessible, factors 
such as navigational and appearance are vital as well. All these aspects of the ICT platforms are 
classified under the term user-friendly. These elements are crucial for the success of any ICT tool and 
are extremely important while creating the tools. This study will take consideration of these 
elements, however, it will not focus on their in depth discussion since the actual developing of ICT 
tools is not the aim of the project. The essence of user-friendly is that the ICT solution must have 
purpose. ICT solutions can have several different purposes and provide the same function. 

The core values of an ICT platform are either user-generated (UG) or company-generated 
(CG).13

Figure 8

 The UG tools are maintained by the users for other users, while the CG is created by the 
company for the user in this case the customer. The important feature of this difference is the points 
of view on which it has been created. A CG tool is based on adding value to the company, while, the 
UG has the viewpoint of providing the best service of the user without obligation to the company. 
Previous studies have revealed that users search for information first in CG sites and then in UG sites, 
where the search usually ends. This is because Internet users find real life information more reliable. 

 illustrates the trend of how the UG view is increasing as users value more real life 
information. Real life information is the centre of the UG success; this can be provided from ICT tools 
like blogs, forums, ratings, comparisons and micro-blogs. However, the application of providing real 
life information is not restricted to UG. 14  Besides offering company information, CG tools would 
leverage the Internet to segment the market and establish a one to one customer relation. Nearly 75 
percent of customers’ state that they choose a company over the other because of the customer 
care experience, live information would give the extra edge.15

 

 Even though the UG view is a growing 
and will most definitely provide a better customer care. It is unrealistic to consider all aspects of it for 
instance the user will trust a UG more than a CG as it is a marketing tool for the company, as well as, 
an information source. Thus, it is achievable for companies to make their ICT more compatible with 
the UG view.  
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Figure 8, usage of user-generated websites against company-generated websites 2008 

 
The example of Dell (2) demonstrated the added values of ICT in after sales, the example of 

Ducati (2) illustrated the effect of online-sales and the general business perspective argues that 
“easing and speeding the exchange of real-time information, enables improvement throughout the 
entire value chain”16

A research into the effect of ICT on the new market information on 600 small and middle size 
companies, performed by Moen can be adapted to the process chain phase for ICTs usage.

. So which phase should ICT tools be inserted to add the most value to the 
company? Having established the phase within which ICT tools are used, the key issue is now to 
present empirical evidence of the actual effect of ICT.  

17 Figure 9  
illustrates a structural equation modelling (SEM) with the outcome of the research. The coefficients 
are an expression combing statistics of ICT usage and economical data that aims to quantify the 
effect of ICT on the new market information and customer care. New market is not only the new 
customers but it includes the variation of orders from old customers. Therefore, the high the value 
the better the knowledge acquired and the effect on the customer care. The results reveal that 
utilizing ICT tools in the pre-sales or after sales phases is most often practised and has a strong 
positive influence on customer care and market knowledge. On the other hand, the usage of only e-
commerce to provide online-sales is shown as a significant negative association. This indicates as 
mentioned in the risk, that sales activities may cause a less in-depth customer relation which will 
decrease the customer care. This will ultimately hard the brand image as the online-sales reduce the 
B2C communication and contact, which results in a reduction of the one to one market customer 
care. However, it should be noted that these are indirect influences between the ICT solutions and 
these are strong positive association between the phases. This means that if used together there is a 
significant gain in customer care. The research concludes that “the development of long-term 
interaction seems to be facilitated by the use of ICT”18, as well as, “the use of ICT tools is not 
significantly associated with performance in international markets.”19

Figure 9
 More significant for this 

project is that  explains how the first ICT tools to be implemented should be pre-sale or after 
sales. As online-sale will have a negative effect on the customer if not used in parallel with the other 
ICTs. 
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Figure 9, SEM results from Ø. Moen research 

  

ICT for
pre-sales

ICT for 
online sales

ICT for 
after  sales

New market

0.28*

-0.25*

0.29*

0.62*

0.80*

0.45*



13 
 

3 Theoretical background 
3.1 Lean philosophy 
 

Lean is a production practice that deems spending of resources is only justified if it adds value 
for the end customer. Therefore, any practice that does not add value is classified as a waste and is 
targeted for elimination. The concepts are similar to what Henry Ford did during the early 20Th 
century.20 However, it has been further developed by Toyota Production Systems to perfect their 
manufacturing of vehicles. The theory has existed and been developed for a long time, though the 
name lean appeared during the 1990s.21 Toyota is a company that is very successful in applying the 
philosophy. However, lean is claimed to be applied in a large amount of companies today. This 
interest in lean has provoked many companies and scholars to try to implement lean in all parts of 
industries, not only production. This development has lead lean being applied to services, IT sectors 
and retail. 22 23

 
 

3.1.1 Principles  
 

The philosophy of lean is best explained by the application of its five principles. The ideology 
behind the principles are similar in all applications, however, it is important to keep in mind that the 
project is service oriented. Lean acts under five basic principles, customer value, value stream, flow, 
pull and seek perfection. They are in continuous cycle of review and improvement. Figure 10 
illustrates the principle cycle and its direction. 

 

 
Figure 10, the lean principles cycle 
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Customer value 
Lean begins and ends with the customer requirements. The customer is the one that defines 

the value of a product or service. Lean divides value into three categories, value-added (VA), business 
value-added (BVA) and non value-added (NVA). 24 Activities that are VA are the activities the 
customer is willing to pay for. For these activities it is recommended that the appropriate action is to 
optimize and standardize. Regarding the BVA which are the activities the customer is unwilling to pay 
for but are necessary to run the processes and the business. For such activities it is essential to 
question their necessity and implement plans to reduce such activities. Finally for the NVA, the 
activities the customer is unwilling to pay for should be eliminated as they only add to cost and 
time.25

 
  

Value streams 
An organizational system is a quantity of activities linked together by a common aim. Each 

activity performs a task that allows the stream to continue. The series of task within this stream 
needs to be identified. To establish the stream of the object or product it should be considered from 
the customer perspective, not the department or process task point of view. If possible it is 
recommended that the whole system should be evaluated, since one is only as good as its weakest 
link.26 27 Value stream mapping (VSM) is a lean tool that is used to determine the value stream. 
Firstly, VSM is used to illustrate the current state. Then by applying the principles to the VSM, the 
ideal state can be generated. A complete VSM includes both material and information flow.28 29

 
 

Flow 
The principle of flow is to make value run smoothly throughout the system. This implies that 

the activities occur in tight sequence so the result is provided just-in time (JIT) to the customer. 
Batches should be avoided to reduce queues and VA activities should never be delayed by a BVA or 
NVA. Flow should have a purpose it should not exist just for the sake of providing a principle. Flow 
requires much preparation; however, it is crucial as it will provide simple, slim and swift flow to the 
customer.30 31

 
 

Pull/demand system 
Traditional concept is to push products through downstream operations, whether they are 

needed or not. This older concepts lead to large buffers and inventory, all in all it is referred to as 
overproduction and most of the time all the products cannot be sold. Lean opposes this concept and 
introduces a pull system. The approach is from opposite side from the push, the customer is the 
beginning. When the customer puts an orders it starts to pull it from downstream towards upstream. 
Therefore, only when an order is received will the production start, which is called consumption 
controlled manufacturing or pull system.32 33

 
 

Seek perfection 
The last principle in lean is to strive for perfection by continually removing wastes. Lean is not 

a one-time activity it is a journey of continuous improvement. This indicates that ones the five 
principles have been applied the cycle commences again. This cycle of continuously improving the 
system strives for the vision of perfection. Note that perfections does not only mean quality, it 
means delivering exactly what the customers want, when, they want it and with minimum waste. 
Approaches such as standardizing best practices, working with continuous improvement and kaizen, 
helps to keep on track towards the vision of perfection.34 35
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3.2 Waste 
 

Understanding value is the first principle in lean, and activities that do not contribute to value 
are waste. Ohno’s seven wastes which focused originally on manufacturing are the standard wastes 
in lean principles. 36 These wastes have been transferred to other areas as well the seven wastes 
along with a brief explanation are presented below37 38

 
: 

• Overproduction to process too soon or too much of a product than is not required. The aim 
is to do exactly what is required, no more and no less, just in time and with perfect quality. 
Overproduction is often the natural state, since people tend to work just to be safe or just-in-
case.  

• Waiting is directly relevant to flow. In services it is more about the flow of service to the 
customers rather than the production flow needed to keep operators busy.  

• Unnecessary motion, this refers to the layout of the office, as well as, the ergonomics of the 
equipment and the layout. 

• Transporting, unnecessary movement of materials results in wasted efforts and energy and 
in the end adds to cost. Transportation is also very closely linked to communication. Where 
distances are long, communications will be affected by becoming discouraging. In the 
industry there is an increasing awareness for this, and it is countered by having interacting 
groups located closer to each other. 

• Inappropriate processing is often referred to as “using a sledgehammer to crack a nut”. 
Many organizations are using expensive and complex process where a simpler and low cost 
process would be sufficient. Some examples in service areas could be same data required in a 
number of places on an application form or having too many approvals. 

• Unnecessary inventory leads to increase lead times, prevents fast identification of problems 
and takes excessive space. The true costs of extra inventory are in the excess money tied up. 

• Defects, such as errors, mistakes and rework cost money, both short term and long term. 
Also the costs of defects tend to escalate the longer they are undetected. In services such 
defects might be incorrect data entry, misinterpretation in communication or errors made by 
the servers.  

 
Since most of the wastes are seen from the organizations perspective, the customers’ perspective 
should not be neglected. The service customer wastes can be seen below39

 
: 

• Delay, from the customer’s part might be waiting for service, for delivery, in queues, for 
response, not arriving as promised. The customer’s time is often neglected instead it should 
be emphasised as vital. Companies often realize this when the customer takes business 
elsewhere.  

• Duplication, having to re-enter data, repeat details on forms and applications, copy 
information across, and answer queries from several sources within the same organization is 
a waste. All these are additional tedious unnecessary work for the customer. 

• Unnecessary movement, for example extra trips to the supplier, queuing several times, lack 
of one-stop or poor ergonomics in the service counter. 

• Unclear communication and the wastes of seeking clarification because of 
misinterpretations. Also for example confusion over product or service use, wasting time 
finding a location that may result in misuse or duplication. 

• Incorrect inventory, for example being out-of-stock, unable to get exactly what was required, 
substitutes of products or services. 

• Opportunity lost to retain or win customers, for example by failing to establish an 
understanding, ignoring customers, unfriendliness, and rudeness. 

• Errors, for example in the service of transaction, defect products, lost or damaged goods.   
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3.3 Tools and maps 
3.3.1 Process map 
 

Process maps (PM) are used to depict the sequence of events to build a product or produce an 
outcome. A process map provides many benefits if used correctly, wastes are highlighted, work 
processes becomes efficient, steps and sequences becomes defined and standardized, and it 
promotes a deeper understanding of the organizational structure.40

When constructing a PM it is important to not approach it with the mindset to map all of the 
processes. The PM is divided into three levels, to make it easier to map and understand the 
processes. The purpose of level one is to provide the process boundaries and the understanding of 
the system. Level two focuses on identifying improvement areas, process inefficiencies and waste. 
The third level is a detailed map aimed at the sub-processes. Its purpose is to identify improvement 
area, to pit VA activities against NVA activities and provide a detailed how-to, at a more technical 
level. 

 

The first step when constructing a PM of the current state is to decide which level should be 
worked on. When the level has been decided the product should be identified. Since the PM follows 
a product through a series of events this product needs to be identified and understood. In the 
manufacturing industries the product is physical and easy to identify. However, in services industries 
the product is not necessarily tangible and thus more difficult to identify. It is also important not to 
confuse activity with product in such organizations. The next step is to identify the process 
boundaries, which are where the process should start and end. Often boundaries are the physical 
boundaries of a work cell or department. Once the boundaries have been set the major activities 
within the process are identified. These are the different activities involved: VA activities, NVA 
activities or BVA activities. Then, process steps should be identified and complexities should be 
uncovered. When the steps have been identified they should be arranged in a time sequence and be 
distinguished by operation symbols as seen in Table 241. The final step is to validate the PM by 
following the product through the actual process. Usually the maps are drawn several times as a 
better understanding is develops.42 43 44

 
 

Name Action Examples

Operation
VA Communication, processes, actions

Operation
BVA Communication, processes, actions

Operation
NVA Communication, processes, actions

Transport
Moves some 
distance

Movement of products

Inspect
Check for 
defects

Visual inspections, reviewing

Delay
Temporary 
delay/hold

Queue, waiting

Storage
Formal 
warehousing

Archiving, storing

Handle
Transfer, 
sort, receive

Receive orders, receiving receipts

Decide
Make a 
decision

Approve/Deny, purchase, order

 
Table 2, symbol description used in process mapping 
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3.3.2 Process flow chart 
 
The process flow chart (PFC) is a common used diagram that represents a process as a box. The 

processes are connected by arrows to illustrate the direction of the flow. Flowcharts are used in 
analyzing, designing, documenting or managing a process or program in various fields. There are 
several different ways of portraying the diagram depending upon the wanted outcome. In this case 
the purpose of the chart is to illustrate the flow of the system and establish departmental 
responsibilities. The system level is utilized to show the relation between departments and the 
processes within the system. It is used to verify that the flow does not include unnecessary 
movements back and forth from department to department. The chart starts at the top of the page 
and flows vertical down the page. The diagram is structured with swim lanes that illustrate the 
department where the task is completed. Some tasks extend over to other swim lanes this indicates 
that the task is completed in cooperation with other departments. The first stage to completing the 
PFC is to collect the data which establishes the tasks that need to be completed. This information is 
similar to the one collected for the PM. The only extra information needed is which department 
completes the individual tasks. 

 
3.3.3 Communication map 
 

Communication map (CM) is a visualization tool which purpose is to depict communication in 
an easy manner. The focus lies on communication between three entities, supplier, customer and the 
company. The core of the CM is similar to VSM, though it is more applicable in service companies, 
since it is focusing more on communication processes rather than process oriented tasks.  One major 
difference from standard VSM is that the CM utilizes swim lanes to categorize activities. Swim lanes 
also brings the benefits of easier mapping in regard to VSM, it also makes communications much 
clearer and tangible. 

Before attempting to draw a CM, some background information needs to be gathered. 
Activities need to be identified and categorized, in order to draw them into the correct swim lanes. 
The CM starts by drawing the icons for customer and suppliers on the right and left respectively. The 
next step is to draw the swim lanes together with its name. Identified activities will be added in the 
appropriate lane in the correct order. It is clear here why swim lanes are beneficial when using a CM. 
Information and communications arrows are next to be drawn, together with VSM arrows for push 
and pull. See Figure 11 for the icons used in the CM.  It is important to note that in service companies 
activities might not be pushed forward, but might be initiated by manual communication or 
information instead. The last step is to validate the CM, go back and follow the communication and 
activities and if necessary make changes. 
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Figure 11, communication map icons 

 
A disadvantage of using CM over VSM is that CM does not take into account process times, 

since it can be impractical to represent reality in such a way. For instance communication between a 
customer and the company before actually receiving an order, also known as pre-sales, can take from 
five minutes up to a couple of years. A method to analyse the communication map is by assessing 
cost, time and quality of the communication. The value to the customer metrics is one way of 
assessing these factors. The formula can be seen in Equation 1. 45

 
 

 
Equation 1, value to customer equation by David K. Carr & Henry J. Johansson 

 
As expressed by the formula when quality and service increase, the value to the customer also 
increases. In the same way decreasing cost and time results in increasing value to the customer for 
different types of process and communication. Though the formula is the same, the interpretation of 
each factor, quality, service, cost and time has different meaning. The reason is that these factors 
need to be adapted towards communication instead of processes. The quality value will refer to the 
probability of error in the communication and to the precision of the information. Service will refer 
to the customer care and ease of finding information. Cost is the information per unit communicated 
which means how much a single interaction can achieve. Final, the time spent by employees on the 
communication. For the CM application the factors in the equation are not quantified, however, the 
current map is used as a bench mark to establish if the factors are higher or lower. 
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4 Method 
 
The project looked into two different approaches to solve the problem of reducing the cost per 

order. These are the implementation of ICT solutions and the lean approach to the organization 
system. Although, the approaches are different they will both independently provide benefits for the 
company. Then, by combining them they will increase the effect and enhance the outcome. The two 
approaches have been investigated in parallel to each other and the stages of the project can be seen 
below. Some further details have been given after the list of stages. 

 
1. Assessment 

a. Familiarization with the company 
b. Analysing the quality manual 

2. Data gathering 
a. Generating the questionnaire 
b. Distribute questionnaire to employee 
c. Researching statistical data above ICT 
d. Website analysis for case study 
e. Contact case study  

3. Develop maps and charts 
a. Generate the maps and chart from the data gathered 
b. Interview the employee to verify the charts 

4. Analysis the ICT results 
a. Establish the function and uses of the ICT 
b. Link case study with statistical data 
c. Conclude the most appropriate according to the ICT results 

5. ICT verification 
a. Show demo 

6. Merger 
a. Merge of the lean solution and ICT tools 

7. Future projects 
a. New ideas 

 
The familiarization of the company is where the pre-study stage was performed. This mainly 

includes understanding the company and the work performed within the office. It is an important 
stage where the first contact with the employee is made, this also assisted in the selection of 
employees to be given the questionnaires. It also involves a background analysis of the history and 
current situation of the company. The quality manual of Duroc provided a general idea of how the 
system works and how the organization has been designed or is expected to work. 

The data gathering was split into two different areas; lean and ICT, however, they were 
performed in parallel. The first stage was designing the questionnaires and distributing them to the 
relevant employees. It was handed out to two relevant employees in each department to establish 
whether the system actually functions as described in the manual. Further question were follow up in 
one to one discussions with employees. 

Data gathering for the ICT part of the investigation was divided into two categories, statistics 
and a case study. The case study was completed by using ten companies in which two companies 
only traded in P1 products, five in P2 and two traded in both P1 and P2 products. The different 
companies were selected on the base of a number+ of criteria. Firstly, the company should be in a 
similar economical activity or industry as Duroc. This means industries involved in the manufacturing 
of machines or metallic products. Secondly, they should act in the same geographical region as the 
market of Duroc, since it is in the region with most ICT usage and investment in Europe. Thirdly, the 
companies should be either medium or larger, as companies with more than 50 employees invest 
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with over 50 percent of their investments into new ICT solutions as described in chapter 2.46

The case study was done by firstly analyzing the company websites and establishing which ICT 
tools are being utilized. This was done in a way that the website was analyzed from the mindset of a 
customer who wants to purchase a product. Relevant links was followed in order to find product 
information and methods of contacting the company. Then the companies were contacted to get a 
better understanding of what processes are available, as some ICT tools was restricted to purchasing 
customers for examples order tracking tools. This was done to give an indication of what the 
companies are doing and will present a useful indication to which ICT tools are not available to the 
users, but instead only to customers. The case studies provided a benchmark for investments and 
usage. 

 By 
combing companies and ICT tools a table was created to assists in assessing the ICT usage for 
different companies. 

The statistical data serves to complement the results of the case study and to validate the 
initial assumption that Internet ICT tools are the way forward. Statistical data has been collected 
from various institutions for data gathering, as well as, from articles and journals. The intention is to 
give an indication of what the main stream is investing in and utilizing. The statistics provided for 
instance trends and regional availability. 

Having collected the data necessary for the maps and charts the PM, PFC and CM were drawn. 
Validation for the maps and charts was done by following up on the process to correct and ensure a 
good understanding of the system. To verify the map and chart, a workshop was organized where 
employee within each department were interviewed and shown the different charts so they could 
determine if the results have a realistic representation of the system. 

Once the case study was completed, the results of it provided which ICT tools are most 
commonly used and what functions such tools provide. The different ICT tools were analyzed and 
categorized to be placed accordingly into the corresponding process in the process chain. Since 
different ICT tools are used in different stages of the process chain, some tools can be cross 
functional. The results of the case study were then linked with statistical data to identify the current 
trends. As deeper understanding of the ICT tools was developed it became important to assess the 
possibilities of using those ICT tools for Duroc Machine Tool. Therefore, a customer mindset was 
taken and an educated guess produced to establish what tools Duroc should incorporate in their 
future vision. 

The final step was to verify the solution, because of time constraints and difficulties such as 
getting the full function of the ICT tools across without being present. The verification was only done 
internally with the employees. This was due to technical difficulties and time restraints, of course 
performing the verification on the customers would have giving a more accurate result. However, 
selecting the majority of employee that have direct contact with the customer would give the second 
best results. For the verification, only some ICT solutions were needed to be verified, since a lot of 
them are already widely used and do not affect the company and employees themselves. The 
selection ICT tools to be verified were the ones that make a considerable difference to the way the 
company does business. 

Verification was done by showing the demo to relevant employees, for instance sales 
personnel who work closely with customers. The demo consisted of a short video introduction, the 
ICT prototypes and a short form. The purpose of the short video introduction was to explain the ICT 
solutions in a short way, but also to spur the employee’s interests. The prototype served as a testing 
ground for employees where they could try out the system themselves, in order to get a better 
understanding of the potential and opportunities of ICT tools. Lastly the form was used to gather the 
feedback, by for example asking the question for ranking the usability. The purpose of this 
verification was both to establish if the solution were suitable and also to assess if the market is 
ready to move forward to a web based platform. 

The merger phase is a step that combines the lean tools and principles with the ICT tools. This 
combination generated an improved state of all the maps, which was called the future state. Firstly 
the processes was to improve the PM and PFC together with the implementation of ICT solutions. 
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Afterwards the improvements were carried over to the CM and communications were improved. The 
CM was analysed with Equation 1, established in 3.3.3. The merger of lean improvements and ICT 
implementation were done for two reasons. Firstly, to provide a vision for the management of how 
the organizational structure could look in the future. Secondly, to assure that the solutions does not 
prevent or counteract prior improvements. 

The generation of ICT is a visionary occupation and most of the ICT tools used today were first 
imagined 10 years ago. This research demonstrates how the tools used today are a good method, 
however, the ICT solutions of the future need to be visualized today. Therefore, as a final stage of the 
project, using all the research established an educated guess of some hopefully radical or new uses 
of ICT for the future have been suggested. The assumptions are explained, however, the scheme has 
never been applied, therefore, the effect will not verified as only the future will tell its success. 
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5 ICT analysis 
 
Having completed the analysis of the statistical data (2) which identified the trends and main 

areas of ICT usage the research needs to move on. Product types needs to be taken into 
consideration, as this was not provided by the statistical data. Therefore, the case study was 
performed on companies that trade in either P1 or P2 products, hence, the result, discussion and 
conclusion are divided into each product type. The reason that ICT tools for different product type 
are taken into consideration separately is because different tools have different purposes depending 
on the product type. The case study for each company assessed can be seen in Appendix 1.  The 
focus is on each process in the process chain chart for both P1 and P2. This leads to different ICT 
functions in different processes, though some ICTs applications may be cross-functional. Figure 12 
show the results of the case studies blue being P1, red P2 and green both. The case studies gave a 
better understanding of the application of ICT tool. The case study provided also concrete illustration 
of the utilization of the ICT tools used by the industry today and whether Duroc could gain from its 
uses. For explanation of the ICT tools and their usages, refer to 8.2.  

 

 
Figure 12, the different ICTs used for the companies in the case studies 

 
  

5.1 Product P1 
5.1.1 Results 
 

For products that Duroc supply that are categorised under the group of P1, the overall trend 
was to utilize the ICT tools in the pre-sales, sales and after sales phase. Figure 13 shows the process 
chain which is completed when an order has been received for a product type P1. The phases in the 
process chain which have a red border are completed by the various Internet ICT tools. This gives a 
strong indication of the benefits of using ICT tools for P1 products as 60 percent of the process could 
be automated. The individual ICT will be described and discussed in their corresponding phases. An 
important feature that can be observed at the beginning of this discussion is that the results of the 
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case study corresponds with the statement that most of the ICT tools are used in the pre-sales phase, 
as over 80 percent were found there. 

 

 
Figure 13, process chain indicating the processes where ICTs are implemented for product P1 

 
In the pre-sales phase, ICT tools used between the companies were very similar. The providing of 
catalogues and product information is the primary activity. As all the companies provide this and do 
so by online template, as well as, image uploads for visual representation. The way of structuring the 
information is by a tree-structure in which sections were categorized by product groups. All the 
companies had a tree-structure focus rather than a search engine application. This can be assumed 
that it is because of the user-friendliness and that it is a simple system to construct and maintain. 
Two of the companies provided both a tree-structure and an A-Z list. Both were used for the same 
information but offer the user the choice of which ICT platform they prefer to use. Online template 
and image uploads are limited in the information they provide as the visual effect has to be taken 
into account and the page should not be cluttered. However, as the information is limited 75 percent 
of the companies employ file uploads to fill in the information gaps. More advanced CAD generators 
were provided by one of the companies. Nevertheless, the usefulness of this can be disputed as all 
the CAD information could be provided by images. Similarly only in one case were video uploads 
employed, which are informative and provide a new visual effect that is becoming more popular and 
used. 

For the sales it was found that all the companies are utilizing e-commerce as an online sales 
platform. This coupled together with great product catalogues and good structure showed the 
interaction needed between these two phases as illustrated in the case studies. However, the e-
commerce is not used as an invoicing system, the customer have to pay using other transaction 
channels. This also exposes that P1 products are very compatible with e-commerce to reach the 
online sales as the risk is low and tend to be more towards mass consumption products. 

The after sales service is one of the phases which can provide a significant benefit to the 
customer care (2.1). Nevertheless, the after sales service is relatively unused. The main way of 
structuring the information was again in a tree-structure. The information provided was servicing and 
maintenance related. In addition to the servicing, 75 percent of the companies provided training 
information for the customer, which educated the user in maintenance tasks and new features 
available on the products. Half of the companies provided a basic tracking of the order which gives 
real time information about what stage the project or product is at. One company even provided a 
service bulletin, which is a micro blog were the staff of the companies could write, informally service 
tips and other information about their products. This is a new function and a modern vision into the 
UG appeal of the company. An issue that is important to point out is that all of the new ICT tools that 
have been added on the framework of the company’s website lately have been in the area of after 
sales. This indicates the potential of the ICT tools in the after sales and the customer care it provides. 

There are some ICT tools that have no concrete phase as they depend on the use and 
information they provide, these tools are something that all the companies have. These are for 
instance news updates and press releases which are categorized under general. The case studies also 
provided the information that ICT solutions such as electronic data interchange (EDI) is being used in 
half of the cases. EDI is integrated into their customers’ business system. When customers order with 
their own business system, information is sent to the company’s business system. 
  

Pre-sales 
online  
service

Online sales Inbound 
logistics

Delivery 
process

Online 
after sales 

service



24 
 

5.1.2 Discussion 
 

The fact that Duroc is based in Scandinavia is a vital factor to the implementation of ICT tools, 
as this region is at the forefront of the ICT usage and investment. The case studies investigated 
companies that are operating in similar areas of the industry and geographical region. Therefore, 
they have provided good understanding of the extent of ICT tools used and the direction the 
developments are heading. As in the results, the discussion is also divided into the phases of the 
process chain. It uses the evidence collected by the case studies, reinforced further with statistical 
data, to finally present an educated guess of what ICT solutions should be invested in for the future. 

As expected both statistics and the case studies supported the fact that the most common and 
advantageous usage of ICT on the Internet is to distribute information. The case study indicated that 
the most common way to present product information is by utilizing product catalogues. This was 
done by organizing the merchandise in a tree-structure layout, distinguished by product groups. The 
organizing of the goods in this way provides the most comprehensive and user-friendly layout, as 
well as, it is an easy system to create and maintain. Information should be uploaded in online 
templates, which provides the information directly to the webpage. This reduces the need for further 
links and keeps the user in the browser and reduces the risk of software incompatibility. Since online 
templates are central to the website it allows the user easy access to other function without using 
third-party programs. Small adjustments like these can increase the uses and exposure of the 
website. A rule of thumb to remember is that if users do not find their information after three clicks 
their frustration will ultimately lead them away. Even though information should be provided directly 
on the website it is important to not clutter the page. File upload should be used when large 
amounts of information, such as manuals are to be transferred. The main concern of using file 
uploads is that the format should be known and common, such as PDF. 

The function of comparing products side by side with key parameters is a significant aid to 
customer care. This function supports the customer in a vital decision and will reassure the customer 
of its choice and will consequently end their search. However, there are some limitations on which 
products can be compared usefully and successfully. 

The advantage of providing visual information uploads is essential. Leveraging the use of video 
uploads could provide an extra visual edge to reach a wider audience in the market. It offers an 
efficient use of a very versatile communications tool. It is of course important to simplify the 
information and shorten the length of the video. However, making a good quality video has become 
more achievable these days. The use of video offers a good return of investment as the initial cost of 
buying video equipments and software does not have to be expensive. 

The aspect of user-generated information and real life information are increasingly put under 
focus and will play a major part in modern ICT applications. Therefore, the implementation of a 
micro-blog or comment function where customer and employees can share information is 
fundamental. Although, this micro-blog is an ICT tool which core purpose is to provide after sales 
services, the benefits extends over to the pre-sales. Using micro-blogs as a comment function for 
extra information about products will provide that live information which will increase the UG appeal 
of the website. 

In Europe there is an increasing trend of the usages of e-commerce. Figure 14 shows 
percentages of companies within their specific industries that sell and purchase over the Internet. 
The figure indicates that although the manufacturing sector is not the strongest in online sales, there 
is a significant amount of companies that do online-sales, as well as, a higher number of companies 
that purchase over the Internet. This demonstrates that, if performed in a correct fashion, a 
percentage of Duroc’s customers are prepared to purchase products over the Internet. Figure 14 also 
confirms that there is a large market share that can be obtained by being at the forefront of e-
commerce investments. The SEM research (2.1) gave a sobering view of the online-sales and 
provided an important insight to the online-sales. Especially, how it has a considerable negative 
influence if not coupled with a pre-sales or after sales platform, nevertheless, if used together it will 
add value to the customer care and service. 
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A financial transaction is essential for the online-sales as the process would otherwise be 
incomplete. This could be done by providing the electronically payment by a number of different 
transaction methods. The most common way of offering the online-sales platform to the customer is 
to provide an initial registration of the customer to confirm their suitability and legitimacy. 
Thereafter, the customer can use the online-sales service without re-registration. The financial 
transaction should be linked to an automatic electronic invoicing via email as scepticism of payment 
online is still high. Providing this will ultimately increase the effectiveness of the e-commerce. 

 

 
Figure 14, industry types that sell and purchase products over the Internet 

 
Both the review of the statistical data and that of the case studies underlined that after sales 

are the process where ICT solutions are least. Moreover the review shows that there is a 
considerable amount of potential both for the company and the customer. One such solution is order 
management, which offers the customers with past and current order records, the possibility of 
tracking the progress of the order and detailed delivery schedules. This feature gives the customer 
the feeling of increased customer care by generating a single sized market. It will also provide great 
benefit to the company, by faster customer care and assistance in inbound-logistics. Order 
management is an ICT solution that works in the background. It provides information about stock 
levels both to the employees and to the customers so they can make the correct decision to schedule 
the arrival of the products. These ICT functions come in various different forms and are completely 
automated so they do not increase the work load of the employees. More elaborate order 
management systems can provide scheduling of inventory planning. Nevertheless, it is a flexible 
system and can be shaped into the ICT solution that is reasonable for the company needs. 

Another important aspect of after sales services are the providing of information, such as 
service manuals and instruction manuals. This should be done by file uploads as the information will 
be sizeable. Some video uploads can be worth having for educating the customer about the products. 
For better customer care, live information and a quick communication feed is also recommended. A 
micro-blog is suggested, on which customers are allowed to give their inputs to help other 
customers, as well as the getting feedback from the employees. The benefit of micro-blogs is not 
limited to only provide a good after sales service. It also extends its advantages to the pre-sales 
services as customers look for UG information about their purchase possibilities. Another 
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characteristic that can be utilized is allowing the supplier access to it to aid their customer via this 
application. 

The use of customer input is a resource that is still not fully employed, the act of continues 
improvements on ICT solutions are often neglected. Websites are seldom improved and often 
companies tend to reconstruct the complete site from ground up. This is because small and medium 
sized companies tend to outsource the creating of the website as it is more cost effective. However, 
while either renewing or improving the ICT tools, the customer’s needs and opinion are rarely taken 
into account. Using an online customer rating in order to establish the pros and cons of the ICT tool is 
both easy to use and implement. The rating scheme should be compiled to facilitate the data mining 
that follows the collecting of the data. 

 
5.1.3 Conclusion 

 
As a conclusion of the study that focused on ICT functions for P1 type of products, Table 3 

shows the main functions that are recommended. The table is divided into the process phases and 
contain the ICT tools that are suggested. The coloured ICT tools are ones that are cross functional, 
hence, they work in multiple phases. The analysis established that the common usage of ICT tools in 
the pre-sales was the way of providing information. Introducing micro-blogs, which provides service 
bulletins, information about the products and user comments, which takes care of the live 
information needed to move towards the UG philosophy. Online sales are the section in which it is 
controversial for many reasons as highlighted in the SEM analysis and the fact that the majority of 
companies seem to avoid it. Nevertheless, there is an increasing trend of using e-commerce in the 
world and being at the forefront of this application within the industry will provide valuable rewards. 
It is important to mention that incorporation of online sales should be done after the pre-sales in the 
development of the whole system. In this part of the research the phases where the ICT tools are 
expected to make the biggest impact lies in the after sales. This is because of the order management 
system which provides important information to the customer and further increases the customer 
care with more interaction throughout the order process. It is vital to have a service bulletin where 
customer interaction can be both constructive for the customer and the company. 

 
Table 3, conclusion of the P1 ICTs in process phases 

 

Fi le uploads Sales File uploads
Video uploads Transactions Video uploads
Online templates

Tree-structures Tree-structures
Product groups Product groups

Order records
Order tracking
Scheduling

Micro-blogs Micro-blogs

Service bulletinLive information

Pre-sales Online sales After sales
Information uploads E-commerce Information uploads

Maintenance catalogue

Order management

Product catalogue



27 
 

5.2 Products P2 
5.2.1 Results 
 

The process chain for product type P2 in Duroc is different from the process chain for P1. The 
main variation is that the pre-sales section is integrated in a quotation process. Figure 15 shows the 
process chain for P2 products. The processes with a red border are used to illustrate where the 
online ICT tools are used. However, the quotation process is only partially online as there is a final 
confirmation or clarification process which has to be performed and verified via a one to one 
meeting. This is because of the risk factor involved in the P2 products is high. The after sales 
processes are fully online; nevertheless, this does not signify that the processes are the same as the 
ones employed in P1 product types. Looking at the whole picture it can be see that the ICT 
implementation is significantly lower than the process chain for P1.  

 

 
Figure 15, process chain indicating the processes where ICTs tools are implemented for product P2 

 
In the quotation process there are two major steps, first the pre-sales and then the final 

confirmation. The pre-sales is again mostly utilized to provide the product catalogues and 
information. The information is provided in the same way by all companies used in the cases study. It 
was done by a catalogue were product groups are structured according to a tree-structure. The 
information is provided by both templates and file uploads, with a large amount of images. Model-
driven process solving (MDP) were used in 25 percent of the companies, some are very basic with a 
table structure and the other are more visual by utilizing the multimedia platform Adobe Flash. For 
more information about MDP refer to 8.2. However, the ICT function is the same and provides the 
extra information that links the components that can be automated with each other, hence providing 
a personalization option. A search engine and tree structure cannot provide this function. The MDP 
works in conjunction with an order confirmation form that can be used to finalize the order. Only one 
company use comparison systems between products and parts. Video and audio uploads are also 
only utilized by one company. A fact that should be noted is that the highly graphical and interactive 
MDP, video and audio upload are all utilized by the same company, which provided excellent 
information and a fantastic user-friendly effect. 

For the final confirmation it was found that 75 percent of the companies were directed to the 
vendors. All of those provided ICT solutions that generate the location of the closest vendor and two 
of the companies provided automated booking for the meeting. The MDP provided the additional 
information that is sent to the vendor so they are aware of what the customers want before the 
meeting. The other 25 percent of the companies provided contact to their vendor via an online form 
or telephone, where the one to one verification is provided.   

The main support offered by the after sales was the file uploads of the manuals of the 
products which were organized in an A-Z list with a search engine. Unlike for P1, only one company 
offered online training for their products. In this phase there were several unique ICT tools that were 
only used by one company: firstly, a remote servicing, which allows the company to provide software 
servicing of the products over the Internet to their customers; secondly, contact forms for spare 
parts delivery; thirdly, a service bulletins which is a micro blog where the staff could and would write, 
in an informal way, service tips and other information about their products. This is a new function 
and a modern vision into the live information aspect of the Internet. Finally, a new vision of one of 
the companies was to start a forum for the customer where they could share their knowledge, 
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problems and solutions. This could be seen as a method for Duroc to increase UG content on their 
website. 

Other ICT tools have no concrete phase but have been recorded in the investigation are news 
updates and press releases, these tools are something that all of the companies have. Two of the 
companies offer a posting link for social networks such as Facebook and twitter. And one of the 
companies had a rating system for their company website, where the user can rank to the current 
page. It can be assumed that this rating is used to prioritize where improvements should be done. 

 
5.2.2 Discussion 
 

Products that are produced in high volumes and that are mass consumption products have 
obvious advantages in the usage of ICT tools. Nevertheless, the case studies and the statistical data 
show a large initiative to tackle the problem of ICT solutions for products of P2 type. The main aspect 
of concern is the complexity of the systems, however, companies seem undeterred from attaining 
the vast rewards of ICT tools. Although the implementation has been approached cautiously, the 
final vision is a completely autonomous system. Therefore, the initial steps will ultimately make or 
break the integration. 

The offer process consists of the pre-sales aspect which main purpose consists of providing 
information. Both case studies and statistical data show that this is done by catalogues within a tree-
structure, similarly to P1. However, the feature of customization requires the addition of complex ICT 
solutions, more so for P2. Throughout the case studies, MDP is the most frequently used ICT tool for 
customization. MDP is used because it is one of the easier systems to implement and maintain. More 
advanced system such as expert systems and data warehousing are available, but rarely used in the 
industry. E-commerce or online sales is not used for product P2 possible because the risk is too high 
or the cost is too high for unverified person or companies to order such products. 

Final confirmation is the next step in the offer process. As confirmed in the case studies, final 
confirmation is always provided by direct contact between the company and the customers. The 
most widely applied ICT tool for final confirmation is the online form. This allows the user to contact 
the relevant department or person directly from the website. A great advantage of using forms is the 
potential connection with the MDPs. This connection consists of linking the information from the 
MDP directly and automatically to the message and consequently increases both the user-
friendliness and administrative function on the B2C front. Figure 16 shows the percentage of 
companies that offer automated data exchange to their customers. The low percentage shows how 
automate data exchange has still not become a mainstream tool. This is possible because of the 
inaccuracy of converting information from one programs or system to another. Figure 16 illustrates 
that four of the nine countries analyzed have decreased the usage of such systems. Another possible 
reason for this is that it requires a close corporation between the two companies.  
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Figure 16, automated data exchange between the companies and other ICT systems outside the companies 

used for sending orders to suppliers or receiving orders from customers 
 
A large amount of customer care can be achieved in the after sales services, especially for 

products P2. In relation to the UG principles it is also advisable to provide customer with training 
materials for the products. Such as uploading videos and creating a forum. For live information and 
communication between customers and Duroc, micro-blogs could be implemented. These micro-
blogs should function in a comment like way for each product. In addition, a forum where common 
problems and general advice can be discussed is an increasing trend. A forum is also a great place for 
suppliers to get insights and gather feedback from customers. Using contents that are generated by 
customers themselves is heavily supported by the UG concept.  

The analysis of the case studies and the statistical data shed light on the types of ICTs used and 
invested in by the industries today. However, there are several new ICT tools in development which 
could be the part of the future. The development of ICTs to take care of products such as the ones in 
group P2 is at the forefront of the technological advancement. This is because the system needed for 
P2 products are far more complex than the ones used for P1. The most successful ICT at the moment 
is the MDP, as seen in the case studies. MDP works as a decision tree, which acts as a support tool 
that uses a tree graph to represent decision and the possible consequences or outcomes. It works by 
requiring a series of inputs in the form of either questions or values. This system is easy to construct 
and to maintain, however, it also has a disadvantage. The MDP is only as good as the programming 
and that it will not solve a problem that has not been programmed into the system. 

 The main area of technological advance in programming is related to artificial intelligence. 
This is not a science fiction word for robot, but it is a self learning and adapting program. It can be 
used to gather data from a vast range of sources and performs data mining. Therefore, the system 
learns and changes depending upon pre-determined trends in the data.  These systems are complex 
as firstly the data has to be gathered and the data mining must be performed in order to understand 
what it signifies.  

Currently, there are three modern ICT solutions that have not yet been widely introduced to 
the industries. However, this area is very dynamic and efforts for improvement are continuously 
changing the industry. These are expert systems, analogy and pattern matching systems. An analogy 
is a cognitive process of transferring information from a subject to another subject. An example of 
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this is a mathematical formula, however, the use of this to find what a human want is much more 
complicated. Pattern matching acts on checking present and continues pattern and adjusts its 
process accordingly. An example of this is a most clicked function on a website which shows the link 
that is the most used. Nevertheless, this function can be used to provide tendency of customers and 
helps them in their pursuit. Expert system are commonly related with artificial intelligence, this is 
because of its ability of incremental knowledge acquiring, this means that the ICT system learns over 
time. The expert system uses an array of function and incorporates often both analogy and pattern 
matching to discover improvements that would help the companies or customer. The overall vision 
of this system is to replace the human expert and have everything within a micro-chip. Then again 
there is a long way until the development gets there. 

All these systems mentioned above sound great, so why is the industry not using or investing 
in them? Possible reason is that they prove to be so complicated that most are difficult to 
implement. Another reason is that the initial investment is too high and also the maintenance and 
running costs are high.  So they are only essentially accessible by the big corporation and as it seems 
at this economic climate, not many are looking at these systems. The needs of specialized employees 
are also elevated and for the moment the number of third party companies that provide expert 
systems is limited. The major problem with such a system is that they all rely on gathering the data 
from the user or the employer and using it to improve the system. All these system are worthy of a 
thought, however, taking in consideration the size of Duroc and the fact that they outsource their IT 
department. These systems are too complex, big and costly for Duroc at the current moment. When 
these systems become more affordable and easier to use, and when Duroc has the funds and 
manpower to work fulltime with such system, then it might be a good idea to look into these 
systems. 

 
5.2.3 Conclusion 
 

The results of the analysis are illustrated in Table 4 in a similar format to the previous 
conclusion for the P1 type products. Table 4 illustrates the recommended ICT tools in the processes 
phases for products P2. It can be seen that the amount of ICT platforms that are cross-functional for 
products P2 are far more complicated than the ones for P1. The main difference in the pre-sales is 
the integration of a MDP, which provided the personalization of the product and ultimately reduces 
the configuration costs. The other substantial change is the integration of a forum which in addition 
to the micro-blog service bulletin will increase the customer care and availability. As P2 products 
have a higher risk there is no online-sales or the usage of e-commerce. However, a form and contact 
information is necessary to make it easier for customer to contact the sales employees. 
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Table 4, conclusion of P2 ICT in process phases  

 
5.3 Verification 

 
The first ICT functions that were excluded from the verification were information uploads and 

product catalogue. This is because they are core function of the website which has been assumed to 
be the platform to expose the ICT tools and it is also generally accepted that the website is a cost of 
doing business. The forums and micro-blogs are excluded as well as they will not affect the way of 
doing business and a majority of the companies in the case study were using them. The ICT tools that 
will be verified are MDP, e-commerce and order management, because these ICT tools are the ones 
that will affect the organization and the employees’ daily work. As well as, these ICT tools are the 
biggest investment of the ones suggested in the ICT conclusion for P1 and P2.     

The verification process was performed by creating a demo of the MDP, order management 
and e-commerce systems. The demo was shown to the employees and their reaction were observed 
and followed up with a discussion. The systems were rated with one being the lowest and four being 
the highest. The ICT tools were rated firstly for its usefulness, where employees were also explained 
of what job would be necessary to update and maintain such a system. Next whether they thought 
the customer would like to use the ICT tools. Three employees were selected from the sales area, 
which are for both P1 and P2. Next two employees each from the rest of the department were 
interviewed this was done to widen the view of the verification process. Three management level 
employees were also interviewed as their response would be critical to the application of such an 
impacting project. 13 employees were interviewed in total. The average rating for each of the ICT 
tools after the interviews can be seen in Table 5 below: 

 
Subject Average score (1-4) 

Usefulness of MDP 3.3 
Customer acceptance of MDP 2.7 

Usefulness of order management 3.7 
Customer acceptance of order management 3.5 

Usefulness of e-commerce 3.9 
Customer acceptance of e-commerce 3.5 

Table 5, average score of system verification  

File uploads Forms File uploads
Video uploads Contacts Video uploads
Online templates

Tree-structures Tree-structures
Product groups Product groups

MDP offer

Order records
Order tracking
Scheduling

Forums Forums

Micro-blogs Micro-blogs

Order management

Live information Service bulletin

Final confirmation After sales
Information uploads Confirmation Information uploads

Product catalogue Maintenance catalogue

Pre-sales

MDP
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The results of the verification were all very positive as the average score of the all the ICT tools 

are above the mid-way mark. The e-commerce scored the highest in usefulness followed by the 
order management and finally the MDP. The expected customer usages are equal in first spot for 
both e-commerce and order management. This shows that the e-commerce is the ICT function that is 
more appreciated while the MDP is not too well received. While interviewing the employees it 
should be noted that a higher interest was taken in the order management although it scored lower 
in the verification. This is because the order management would reduce calls by customers checking 
the status of their order. This phone call that should take one minute often last for up to half an 
hour, however, can be considerably reduced by ICT solutions in particular order management.  
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6 Charts 
 

Once the data for the lean tools was collected, the maps and chart of the current state were 
draw and verified with the employee. Although the chart have been generated from the information 
from the employee and verified they are still a general representation of the system. The results of 
the Lean tools will be discussed in the separate segments.   
 
6.1 Process map 
See Appendix A2.1.1 & A2.1.1 for the process map (PM) of current state. 

 
The Process map (PM) was done on level two (3.3.1). The reason was to identify improvement 

areas by focus on the wastes and separate them from VA activities. However, level two PM is also 
suitable for presenting the improvements of ICT solutions. It is important not to interpret the PM as 
time related as the graph shows the quantity of process rather than the time taken to complete 
those tasks. However, in Duroc’s case time is a variable and uncertain factor, which by introducing it 
will only result in a higher inaccuracy. The results of the PM have been summarized in a divided 
Pareto diagram which can be seen in Figure 17.  

 

 
Figure 17, current activities in divided Pareto diagram 

 
The ideal state in a PM consists only of VA activities, but in Duroc’s case the VA operations are 

even less than 30 percent. Also to be noted is that handling operations are greater than the VA 
operations, which is to be expected in a service company. The reason for this is that service oriented 
companies tend to handle a lot more communication and document transactions.  When comparing 
P1 tasks to P2 tasks the big difference is that for P1 there is a higher NVA and BVA frequency 
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resulting in lower VA frequency. Other than that there are no significant differences that can be 
found between the two product types. 

When trying to improve upon the current state, what needs to be taken care of is the removal 
of NVA, reducing BVA activities, reducing delays and optimizing handling. But as mentioned before, 
to actually know what to focus on first it needs to be investigated and prioritised. 
 
6.2 Process flow chart 
See Appendix A2.2.1 & A2.2.2 for the process flow chart (PFC) of current state. 
 

The main difference between the P1 chart and P2 chart are that P1 has a warehouse, as all the 
products are stored in the warehouse before it is shipped to the customer. This does occasionally 
happen for P2 but most commonly the P2 products are shipped directly to the customer for 
installation and testing. Duroc has a policy of shipping straight to the customer and only to 
themselves when absolutely necessary. It should be mentioned that the flow and responsibility 
distribution between the departments is facilitated by a project orientated system. This means that 
each order is followed and completed by one employee within each department. The process flow 
chart for both products illustrate that the current flow is well balanced within the system. This means 
that the flow is not jumping from department to department, which would create unnecessary 
handling which could waste time and increase the costs. The flow chart also shows that the 
processes are locked to the departments within Duroc which demonstrates a good accountability to 
the departments, as well as, establishing their boundaries. The importance of department 
boundaries is most related to the assigning of responsibilities within the system.  

For the P1 chart the only change that could be done is to eliminate the inventory or stock 
related process. This would signify sending the product directly from the supplier to the customer 
and taking away any logistic and inventory cost and flow. However, this has to be further analyzed by 
assessing time to delivery and supplier responsiveness. For P2 there are no changes needed in 
correcting the flow. 

  
6.3 Communication map 
See Appendix A2.3.1 & A2.3.2 for the communication map (CM) of current state. 
 

The communication map on the current state provided a good view of the entire system 
together with its communication stream. It is clear for both P1 and P2 products that the majority of 
communication is done in a manual manner. Information is being communicated either by talking 
face to face or by giving a call. There is limited usage of electronic communication throughout both 
systems, which is expected after the interviews revealed that most employees do not even utilize the 
website to distribute information or collect information. Table 6 shows the results of the CM for 
products P1 and P2.It gives a good indication of how important the communication is for this service 
system as nearly 40 percent of the tasks required are communication in P1 and 52 percent for P2. In 
P1 all the communications are manual communication and for P2 there is only one electronic 
communication. Evaluated the communication types by using Equation 1, the manual 
communication has a high quality factor. The high quality is because the employees have experience 
in their products or area and have worked within the industry for several years, which is the main 
marketing advantage Duroc. The service is very high as customer care is elevated with personal one 
to one communication. This directly affects the cost per unit of communication as lots of time is 
spent on formalities and friendliness. The time factor is also high as the employee is spending 
between 40-50 percent of the time designated for the project on communicating with the customer. 
Electronic communication is automated and available for the customer at the right time. Evaluating 
the electronic information with Equation 1, quality factor is the same as for manual, as the 
information is still determined by the expert. The service is low and it should be significantly lower, 
for this reason the project was not looking to replace all manual with electronic communication. The 
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main advantages of electronic communication are that the cost is significantly lower and the time is 
minimized. This already shows that the current system is appropriate for ICT implementation to 
improve the system. 

 
Current CM P1 P2 

Total communication 13 17 

Manual communication 13 16 

Electronic communication 0 1 

Process 18 16 

Delivery process 2 1 

Table 6, P1 and P2 Communication mapping results 
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7 Merger function 
 

The merger process was performed by combining all the information established in the ICT 
analysis and from the various chart and maps of the current states. The CM map was used to 
illustrate the advantages of using an ICT to improve the communication. The results of the PM were 
used to show the vision of the system that management should strive for. The PFC was not improved 
as the flow was found to be good and the integration of ICT would not affect the flow.   

 
7.1 Process map 
See Appendix A2.1.3 & A2.1.4 for the PM of future state.  
 

The ICT tools used in the mapping (6) are the ones described in the conclusions, however, 
more focus will be placed on the verified ICTs which are e-commerce, order management and MDP 
as the others are assumed to be a must have. The improvements on the future state for P1 can be 
seen in Figure 18 below together with the current state. The big difference is that processes have 
been reduced by more than half and processes such as NVA, inspections and decision points have 
been removed entirely. Handling activities which had a major chunk in the current state have also 
been reduced by more than half. This is all possible because of the introduction of the ICT tools such 
as e-commerce, order management and MDP. 

 

 
Figure 18, current and future activities for P1 from process map 

 
Another difference, which cannot be seen in Figure 18, is that in order to have such a short process it 
needs a responsive supply chain coupled together with a safety stock. The safety stock should take 
care of the short-term product availability. However, the aspects of how to achieve a responsive and 
agile supply chain lies outside the scope.  
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The results of the future state for P2 can be seen in Figure 19 below together with the current 
state. The changes that were introduced resulted in a slightly higher VA frequency and a lower BVA 
frequency. The NVA activities were not affected at all by introducing ICT and all the other activities all 
stayed the same. However, the implementation of the ICT tools has changed some processes to 
electronically processes. This means less time consuming for employees and a centralized working 
organization. Though as mentioned before, the PMs, in this case do not take time into consideration. 
However, having certain tasks performed by ICT tools, time factors such as cycle time or throughput 
time would decrease. 
 

 
Figure 19, current and future activities for P2 from process map 

 
7.2 Communication map 
See Appendix A2.3.3 & A2.3.4 for the CM of future state. 

 
The future communication results can be seen in Table 7. It should be noted that processes 

have been reduced with the results from the PM for product type P1 processes were reduced by half 
while the communication tasks where only reduced by one. This is because the implementation of 
ICT should not compromise the customer care. Hence, the amounts of information provided to the 
customer should not decrease.  Nevertheless, the communication tasks have changed with the 
implementation of the ICT tools. In the future state 50 percent of the communication tasks are now 
electronic. As explained by Equation 1 this implies a reduction of time and cost for the company.  
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For product type P2 the PM resulted in a reduction of four processes and the overall 
communication has not been decreased. Therefore, the effect of the ICT implementation is less 
obvious, even though five communications task have been changed from manual to electronic. 
However, communications for P2 products are far more time consuming than for P1 products. 
Therefore, the change is still significant as five communications can be a great amount of time and 
costs. An interesting fact is that for P2 over half of the tasks preformed by employees are 
communication which yet again indicates the importance of the communication. It also shows that 
information quality is vital so it should not be compressed or removed. An ICT tool clearly assists in 
simplifying both communication and information. 

 
 Current CM Future CM 

Products P1 P2 P1 P2 

Total communication 13 17 12 17 

Manual communication 13 16 6 11 

Electronic communication 0 1 6 6 

Process 18 16 9 12 

Delivery process 2 1 2 1 

Table 7, future communication map results 
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8 Final discussion 
 
Summarizing all the results starting from the statistical data, it can be concluded that ICT such 

as MDP and order management seem to be most applied within the manufacturing industries. The e-
commerce has been largely implemented in other business areas. Moen’s SEM research gives an 
indication of the reasons for this, as e-commerce can have a negative effect for the companies. 
Overall as the manufacturing industries do not produce consumer goods the use of e-commerce in 
the practical sense of allowing all buyers to order, is not really suitable. This is because customers will 
have to be reviewed to establish if they are economically acceptable before the order is fulfilled. 
Nevertheless, the statistics shows an increasing trend of purchasing online and only few companies 
provide the service of e-commerce, hence, there is space within the market. 

The case studies gave a good indication of what the industries are undertaking and employing. 
The results were in-depth and gave an overall image of the usage of ICT tools. The companies that 
were contacted were extremely helpful in providing information about the whole structure of the ICT 
tools and solutions employed. Nevertheless, the question of what ICT they invest in for the future 
was not answered since it is sensitive information. However, as Duroc has not invested in ICT tools 
before these results give a good indication of what tools they should use.  

The organization structure and overall flow from order to delivery would always become more 
effective by using ICT tools. This is because of the automation of task which is the main reason for 
implementing an ICT solution. Nevertheless, the improvement to the system by focusing on VA 
activities gave a good indication of improvement possibilities. These suggestions should be viewed as 
a vision as more analysis would have to be performed to determine whether the step up would 
actually function.  

The CM served its purpose perfect as it gave an approximation of the amount of 
improvements that an ICT platform would introduce. Showing without a doubt that the ICT tools for 
P1, mainly e-commerce and order management were the most effective. 

While performing the verification by interviewing the employees there was a largely positive 
attitude towards the implementation of ICT tools. Providing a demo for the employees allowed them 
to interact and visualize the ICT solution that overall contributed significantly to the attitude. The 
most appreciated ICT tool were the e-commerce and the order management. The e-commerce was 
regarded as the most profitable and capable system for the company. The MDP was accepted, 
however, not considered a large enhancement to the organization. Possible reason for this is in the 
difficulty to establish the tangible benefit of the MDP. The other ICT tools have considerable tangible 
benefits such as time reduction and improved customer care.  

An important factor that has not been mentioned before is the cost of the ICT solutions. The 
ICT tools excluded from the verification are a must have and the cost implication are relatively low. 
However, the ICT solutions used in the verification are the ones that will have the highest cost.  

When talking about ICT costs there are two costs to be assessed, the initial investment and the 
running cost. The initial investment includes the development cost and the cost of implementation, 
which is a one time cost. The initial cost is highest when applying a MDP as the programming is 
complex and the time to craft such a system is longer than the e-commerce and the order 
management. The least expensive is the order management as the programming is less complicated. 
However, the running cost is a reoccurring cost, it includes the costs for instance for the server, 
updating, maintaining and improving the ICT tools. These costs emerge because ICT solutions are not 
static information they are dynamic tools and need constant updating. Examples of updates are 
adding new products to the e-commerce, change pricing of products and editing product 
information. This cost is highest for the e-commerce and lowest for the order management. 
However, the cost can vary depending upon unforeseen problems and failures. 

Another important factor is the internal workload that the ICT solutions bring forward. 
Although the CM showed reduced tasks, which translates to reduced workload, the ICT solutions do 
not come without their own jobs. This workload can be divided into two groups, setup and sustain. 
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Setup is the initial work performed including the involvement in developing the ICT solutions and 
training in how to sustain them. Sustain are all the tasks related to making sure the ICT tools are up 
to date and have correct information as well as the adding of new products and removing obsolete 
products. Figure 20 shows the work load against time for the three difference ICT solutions. This 
workload is performed by Duroc and does not include the programming or other jobs that requires 
expertise that the employees do not have. The MDP has a longer and higher setup stage as the MDP 
requires expertise for products in the P2 field, however, once setup is done the work is decreases 
considerably. The e-commerce has a medium setup and requires low sustaining work after 
implementation. The order management had the lowest work load for setup. However, as 
information needs to be fed into the system daily the sustaining work load is the largest of the three. 
Nevertheless, there are several small stages that can be taken in the implementation to check the 
feasibility of the ICT such as testing smaller versions of the ICT before introducing a complete system. 
These have all been taken into account while generating the implementation phase. 

 

 
Figure 20, work load against time for different ICT solutions 

 
8.1 Implementation 

 
While the current project was being completed the website of the Duroc was undergoing a 

complete makeover. With the new website new problems emerged such as that there is a lack of 
using the company website within the organization. Most employees do not refer customers to the 
website and most employees do not use the website as a place to find information themselves. This 
is an aspect that has to be undertaken before any integration of ICT tools should start. Using the 
website as a point of reference within the company would first help the employee to find 
information and will, consequently make them refer customers to it. It would also yield a continues-
improvement route, as employees would become aware of additional functions that would increase 
the customer care, as well as, errors contained in the website. Therefore, the first stage of 
implementation is to adjust the information and lay out the core role of the website within the 
company. The core ICT platforms of the website are information uploads and product catalogues. It is 
quite possible that these function already exist, however, continuous improvement is a vital aspect 
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of a successful ICT tool. Therefore, re-evaluation should be carried out over a set period of time. The 
responsibilities lay with the management to provide education and workshops, where the employees 
can familiarize with the website and the ICT tools. A useful method in this stage can be to organize 
projects for the employees to generate improvements for the website within their departments. This 
is mainly used to provoke interest and involve the employees.  

 Once Duroc has established their website as a fundamental utility, the results from the study 
suggest that the ICT implementation of e-commerce is initiated. The major improvement that could 
be achieved is in the use of selling process of products of type P1 over the Internet. The e-commerce 
should be advertised and employees should promote the use of it to their customers. The loyal 
customer should have the decision of using either the old system or the ICT solutions, however, 
discounts and other marketing bounces can be used to promote the e-commerce. Starting the e-
commerce with the top 20 consumable-goods is strongly recommended. This is a way to test the e-
commerce compatibility with customers. However, having seen that many of these products are 
already ordered via email or fax there should be a quick response. When the results of the top 20 
consumer products are satisfactory the rest of the products should be integrated as quickly as 
possible. A key factor in the decision of implementing the e-commerce as the first ICT is that there is 
a high profit margin on P1 products, as well as, the possibility of high increase in productivity. 

Once the e-commerce is established and well integrated within the system the next stage is to 
implement micro-blogs that provide live information about the products sold in the e-commerce.  
The reason for micro-blogs is to give the customer a voice on the website. When more and more 
customers start to use their voice by commenting on products Duroc will move closer towards the 
UG philosophy. Order management system should also be implemented to provide further 
information and customer care. Sustaining the order management might and will have difficulties at 
start. However, over time sustaining order management becomes easier when it has been running 
for a while. Once this stage has been successfully integrated the ICT solutions will significantly payoff 
its initial investment. All the implementation is based on the P1 products, as the profit margins are 
higher than P2, as well as, the implementation and development cost for ICT solutions are 
considerably lower.  

Having implemented ICT tools for product type P1 the P2 can be integrated. The 
implementation should be done in the second stage as the ICT tools for product type P2 are far more 
complex and a better understanding of ICT tools will be necessary, as well as, a technological 
proficient environment. The main drawback of the MDP is the complexity and the huge initial 
investments required. Nevertheless, if done properly the MDP will increase the profitability of P2 
products and quickly reimburse the initial investment. A more in detailed indication of the 
implementation stages can be seen in Table 8.  
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Main phases Stages Requirements  Responsibility 
Introduction of 

ICT 
Introduce the 
information uploads 
and catalogues  

This ICT platform is already there as it is the core of 
the website. Nevertheless, making sure the ICT 
platforms are good and easy to use is a valid 
suggestion.  

Management 

 Website familiarization Start a familiarization process with website and ICT 
function already available. 

Management 

 Training Provide workshops and information to promote the 
website usage. 

Management 

 Engagement  Engagement with continues improvement of the 
website. 

Management & 
Employees 

E-commerce Initiate 20 top e-
commerce project 

Provide information to the employees about the ICT 
implementation schedule. 

Management 

 Program the e-
commerce 

As all the IT systems are being outsourced the third 
party company will provide the programming 

Third party IT 
provider 

 Integration and 
marketing 

Market the usage of the e-commerce customer. Sales 
employees 

Milestone Quantifiable results of 
orders done on e-
commerce 

A quantifiable milestone, for instance an amount of 
orders via the e-commerce, should be reached first 
before moving on to next phase. 

Management 

E-commerce Integrate all the 
product for P1 

Establish all the products that Duroc will to sell via 
the e-commerce. The product should be 
consumption goods. 

Employees and 
IT provider 

Order 
management 

Start project Kick off the order management as continues 
improvement process, it should be marketed and 
employees should be engaged. 

Management 

 Program and testing As all the IT systems are being outsourced the third 
party company will provide the connection between 
the internal CRM and the external order 
management. 

Third party IT 
provider 

 Implementation Start using the order management. Educate the 
employee with workshops and market it to the 
customer.  

Management & 
Employees 

Micro-blog Programming Acquire and configure said ICT tool. Third party IT 
provider 

 Implementation Start using the micro-blog. Educate the employee 
with workshops and market it to the customer. 

Management & 
Employees 

Milestone Quantifiable results  Evaluate order intake and customer satisfaction 
related to the ICT usage 

PR & 
Management 

MDP Initial cost and market 
research 

Evaluate to understand the cost implication and 
establish the potential third party providers of 
MDPs. 

Management 

 Programming (long and 
complex) 

Third party company uses the information provided 
by Duroc and creates the ICT solution. This stage will 
likely take several months. 

Third party IT 
provider 

 Implementation Start using the MDP. Train the employee with 
workshops and market it to the customer. 

Management & 
Employees 

 Continuous 
improvement 

The system is only as good as the information 
provided. Therefore, the updates should be a 
monthly activity of the engineers within their 
specialized area. 

Employees 

Forum Programming Acquire and configure ICT. Third party IT 
provider 

 Implementation Start using the form. Train the employees with 
workshops and market it to the customer. 

Management, 
PR & Employees 

Table 8, implementation stage in detail  

  



43 
 

8.2 ICT tools specifications 
 

The communication map (CM) should be used as the vision of the company, while the 
integration of the ICT tools should be regarded as a hypothetical view of what the future system 
should behave and look. However, each ICT tool has a specific way of being applied and should add 
an exact function to Duroc and the customer. The detailed role of each tool that this project has 
come to recommend for Duroc is explained below. 

 
Information uploads 

The purpose of information upload is to provide the user with the necessary information about 
various products, therefore, assisting the user with the selection of products they want to purchase. 
By using an online template, various product information and specification can be uploaded instantly 
and new products can easily be added to the website. To make the website user-friendly, all 
information should not be made visible on the website. Documents such as product pamphlets, 
safety documents and service manuals could be made available by using a file upload system. The 
purpose with a file upload is to provide extra information that the users might require. It is very 
important to remember who the user is, for instance procurement department and maintenance 
department needs different type of information. By utilizing a file upload system one can target the 
single market instead of the mass market.  Besides various documents, videos are another aspect 
that can be really useful. Nowadays it is affordable and easy to make your own videos, a digital 
camcorder and video editing software is all you need. Also it is important to remember that video 
uploads is not only for commercial advertisement. Videos can be used to show how to maintain the 
machine and how to repair a certain problem. Videos can also be used for educational purposes, 
such as for instance explaining how to change a tool or how to do preventive maintenance.  
  
Product catalogue 

Product catalogue is the way of structuring and listing the products on the website. The most 
commonly used is a tree-structure. The tree-structure is used in such a way that products are 
grouped together based on predefined criteria, for example by machining operation. A tree-structure 
offers the user an almost effortless method of finding the product they need based on the 
predefined groups. It is also important to consider that a tree-structure should not only be a text 
tree, images and short summary are vital make the service more user friendly, images can express 
information faster and clearer than a short text fragment.  
 
Maintenance catalogue 

Maintenance catalogue is very similar to product catalogue, but the focus is to structure the 
different maintenance documents and servicing manuals. These files should be linked to their own 
products, but they should not be made visible to all users. The maintenance documents and servicing 
manuals should only be visible for customers who have purchased those products. This way the 
catalogue becomes an extension of the service of providing a product. Hence, the customer 
satisfaction increases and the image of Duroc’s products and services are strengthened. 
 
Live information 

Live information remarks as something that can be constantly changed and are updated in real 
time. One way to utilize live information is by having micro-blogs. Micro-blogs is, as the name 
suggests, a form of blogging, but differs in such a way that its content is much smaller. A micro-blog 
entry could consist of a short sentence written by any user. The micro-blog can then be utilized as a 
comment function for each product in which customers can give their input about certain products. 
By having a micro-blog linked to the products users can get information not only from the company, 
but also from other customers. As previously mentioned, user-generated content is worth more than 
company-generated content when deciding about products. 
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Micro-blog also opens up the possibilities for a service bulletin, in which entries can be added 
from customers, employees and the suppliers. Another purpose of the micro-blog is the link to the 
after sales. That is, to provide information for preventive maintenance strategies where the 
employees or expert can bring together all the knowledge and experience from solving previous 
troubles. It should be note that both the micro-blog in pre-sales and after sales should only be 
editable by the customers, suppliers and Duroc personnel. Without an account posting information 
or comments should be unavailable. Nevertheless, it is important to provide all users with the 
possibility to read the micro-blogs. 
 
Forums 

A forum is a great way for customers, suppliers and employees to connect. Forums can be 
used in various ways, the more recommended is to have specific boards for example machines, tools 
and maintenance. Forums can also be connected to press releases and news post on the main page, 
in which customers can give their input about such updates. Forums are also a great place to ask for 
help or information regarding different products. The limitations are set by its users, since in forums 
it is the users who starts new threads and discuss different topics. But forums can also bring huge 
benefits for Duroc and its suppliers, since there is a lot of information that can be gathered. For 
instance a user might express his dissatisfaction about a certain machine, this can help by 
understanding why this problem occurred and eliminating it in future orders. Forum accounts should 
also be linked to the accounts used all over the website. But like with micro-blogs, only customers, 
employees and suppliers are given the privileges to post and create new threads on the forum.  

It is also very important to have some moderators on the forum, someone who has the 
authority to remove posts and whose purpose is to make sure the forum is clean. Moderators often 
become the link between the company and its user base on the forums. Therefore the moderator 
should be someone that is good with public relations. 
 
E-commerce 

The purpose of having an e-commerce is to make the procurement process for current and 
new customers more accessible and effortless. In this case the recommendations are two core 
functions to have an operational e-commerce, the sales function and the transaction function. Sales 
function is all the functions that take care of the selling aspect and its purpose is to send the received 
order to Duroc. The sales function is augmented by various other functions such as product lists, 
shopping cart, and the options to add or remove products. Transaction handles the act of sending 
the invoice to the customer. It is also important to have an automated system that registers 
everything to the order department, financial department, logistics and warehousing. What goes 
hand in hand with the e-commerce is the product catalogue, which needs to be designed in such a 
way that it is easy to find what you need, and also easy to purchase. E-commerce should only 
function for customers that have an account. Therefore it is important that Duroc can provide fast 
credit control on new registered customers so they can be given the chance of purchasing online. 

Extra functions that the e-commerce can provide are for instance to link inventory level with it. 
The benefit of having the e-commerce tracking the inventory level is to provide this information to 
the customer. There are different ways of doing this the recommended is by using colour codes 
which informs the customer of the time to delivery. By providing this type of information the product 
is no longer limited to the physical products, time is the new product. Stock level is directly related to 
how fast it can be delivered to customers. Products that are out of stock will need to be ordered 
from suppliers, hence taking longer time to receive.  

This brings forth another function, the possibility of providing recommendation of similar or 
equivalent products that could be delivered faster when the product desired is out of stock. This 
gives the option for customers to procure substitute products instead of waiting for it to be ordered 
from the supplier. The product becomes once again time and not only the physical product. 
However, this requires a lot of initial work to configure and a daily work load. 
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Registration 
Registration is an essential part of a successful implementation of ICT tools especially in the 

cases where interaction or orders are involved. It is important also to have a registration process in 
order to keep track of the user base and also to be able to check their legitimacy. Customers should 
be able to apply for an online account via some sort of online registration form. This will generate the 
information Duroc needs to setup an account for the customer but also to be able to check their 
legitimacy and perform credit control. An accepted customer should be given a username and 
password.  
 
Order management 

Order management is an after sales service which handles all order related documents and 
information. The purpose of such a system is to have all order related information stored in one 
place. This in return provides the benefits of becoming more accessible and simpler for the customer 
to find order related information. For instance a customer can access a list of their previous ordered 
products. One benefit gained from this is for example if the customer wants to purchase the same 
tool as they previously did, they can easily find it in their order records on the website and order the 
exact same tool. Combining this with the e-commerce gives huge benefits for accessibility and user-
friendliness for regular customer. 

When the customer has purchased the product it will be delivered to them, either by the 
supplier or by Duroc. Often customers call Duroc to ask about the current state of their products. 
Therefore, a core function of the order management system is order-tracking, which will provide 
information about the status of the order to the customer via the ICT platform.  The customer will be 
able to monitor the progress any time without having to contact Duroc. It would require a login for 
the customer, however, any information such as status, delays, and transportation number would be 
posted. The order-tracking system dramatically increases the customer care; thus, the customer is 
more aware of any delays or problems that have occurred.  

The order management system allows for new opportunities to emerge, for instance 
scheduling becomes much easier and can even be automated. In order to do this, the inventory 
levels need to be digitalized. The inventory levels have to be recorded and stored electronically. This 
provides the possibilities to have automated stock refills that can take into account batch ordering 
and safety stock limits. The autoimmunisation of these processes allows for bulk purchasing and 
more cost effective deliveries. As Duroc already has a functioning CRM the information is already 
digitalized which makes in the implementation of such a system. 

It should be underlined here that for this system to function up-to-date information is crucial. 
The responsibility lies in the hands of Duroc’s employees who need to update the status of the orders 
as soon as there is a change. Though this process can be automated to a certain degree, most of the 
work is manual. Nevertheless, the information already exists, it just need to be digitalized.  
 
MDP 

Model driven process solving (MDP) is a method of establishing what the user is searching for 
by following a series of steps. The purpose is to eliminate the long product lists that can put off 
customers and instead try to shorten the list and retrieve relevant products. This is done by having a 
set of predefined questions or value entries that each decreases the product selection until only a 
few options remains. An example is for instance to only show a list of machines that perform a 
specific machining operation. Working with a MDP provides a vast possibility for customization for 
the customer, in where they can configure exactly what they require. When designing and 
structuring the MDP it is very important to make it in such a flexible and user-friendly way as 
possible. It is also important to remember what the criteria customers really have when deciding on 
a product. These sets of criteria can be gathered from sales personnel since they are the ones who 
know what questions customers ask and what their criteria and specifications usually are. Therefore 
these questions need to be thought through so the MDP can take into consideration the most 
important questions to limit the possible selections. As long as the MDP is designed in such a way 
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that it will assist customers to find their product little work will be needed in the long run. However, 
the initial work to link for instance machines with tools might be time consuming and requiring heavy 
investments.  

When the customers have found the product setup desired the next step is to send this 
information to Duroc, with a confirmation form. The interesting part of the MDP in comparison to 
the e-commerce is that in the MDP the check of the user legitimacy is done after they send their 
offer. So there is no need to have an account first. It is important to understand that MDP is not out 
there to replace the need for sales personnel. The purpose of the MDP is to simplify the sales 
personnel work and prepare them even better for the first meeting with the customer. 

Some extra functions for the MDP could be to provide a code or the possibility to save the 
configuration. This will give the customer a chance to continue with the system configuration 
another time, or be able to send this configuration code to their engineers to finish the order. This 
extra function will give huge benefits to customers who are insecure and can get a second opinion as 
they can send their configuration to someone for feedback before actually sending it to Duroc. 

 
Confirmation form 

The confirmation form is used to connect the customer and their request to Duroc. This is 
being done for two reason, first to assess the customer and secondly to start working with their 
order. For these two reasons it is important that all necessary contact information and company data 
have to be entered by the customer in the form. This means that the confirmation form needs to 
have all the necessary input fields on the form. The confirmation form takes care of minimizing 
potential loss and reducing risk, since when doing business electronically it is important that the 
customer can be verified. Which a quick follow up on the customer will take care off. 
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9 Conclusion 
 

The aim was to investigate what ICT tool would be most appropriate for Duroc and to evaluate 
their organizational structure. As a final conclusion to the study it can be said that the ICT tools are 
more suitable to P1 products. The conclusion was expected as the P1 products are more mass 
consumption goods. It is in the pre-sales where the ICT tools should be targeted first. The full 
potential of ICT tools in providing clear and quick information to the customer should be exploited.  
Overall ICT tools that are most significant are the e-commerce, micro-blogs, order management, 
forum and MDP. The study concluded that the effects of these ICT tools are different and that the 
most beneficial for both the customer and Duroc was e-commerce followed by the order 
management and lastly the MDP. The use of e-commerce in particular online sales was not 
recommended by the statistics as most companies did not invest in such an ICT tool. As well as, the 
analysis showed that online sales can give decreasing values to the brand and company. 
Nevertheless, the trends of rapidly increasing online sales and the lack of strong competition indicate 
an opportunity gap for new markets. It was further complemented by the merger into the 
management system where great improvement to the profitability and the effectiveness of the 
system where achieved. The order management is a must have as it takes into account all product 
types P1 and P2 and both the merger and the analysis showed a great improvement especially in the 
customer care. However, the order management provides little tangible improvement and this is why 
it falls to second place. The use of the MDP was exemplified by the case studies and the statistic. 
However, because of the complexity and the limited flexibility the MDP offered it was not established 
the first option to implement and is the last ICT tool this study recommends. The UG aspect of the 
ICT tools was a point that was strongly highlighted throughout the project. However, the integration 
of such ICT tools as for instance micro-blog should be done after applying the more practical ICT tools 
such as e-commerce.  
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10 Potential future uses of ICT tools 
 
For this section of the project all the knowledge and understanding of ICT tools as well as some 

probable future uses of the Internet will be used to make a prediction of an innovative ICT solution or 
uses of ICT tools which can generate a future benefit for Duroc. This section is important within the 
technology and communication area as all of the ICT tools analyzed in this project where imagined 
ten years ago or longer and the companies that are using them had a vision of ICT platforms that is 
realized today. The success of ICT on the Internet can be generalized into three factors that attract 
the user to the ICT solution and to use it. The first is it should provide an easy solution to an everyday 
problem. Secondly it should be available for all and finally it should be free for the user. These are 
the factors that the most successful ICT tools have in common. 

All the ICT tools analyzed in the project have been based within the process chain. This is 
because the ICT tools used today by the industries are focused on automating or simplifying a 
business task. Probable reason is that ICT tools which automate provide a tangible effect that 
simplifies the decision process. Therefore, the areas of ICTs used outside the process chain are still 
not defined, this directed the focus towards them. The area that was first considered before the pre-
sales, thus, related to the initial contact with the customer. This implies making the companies visible 
in the Internet society and establishing the brand name. 

Keeping in mind what the ICT tool should accomplish and the three factors that are needed for 
success, the vastness of the Internet creates a problem of its own: how to reach the wanted 
audience? The audience Duroc aims to reach are the engineers of today and tomorrow. Therefore, a 
solution should be made to assist engineers with everyday problems. For instance a factor that unites 
engineers is a need to perform calculations. To focus this more towards Duroc’s market the 
calculations could be machining related. For examples it should help the engineer to solve various 
problems related to the machine operation such as cutting speed, feed rate and depth of cut. It can 
also provide many other function such as: investment appraisal, layout solution and automation 
assistance, however, the areas to be selected should be the most suitable for market and company. 
Providing this function directly on the company website would make it available for all and should be 
free to use as well.  

Given that the audience has been found and the three factors are accomplished the next 
dilemma is how to reach the designated audience. A solution to this is using social networking site 
such as Facebook and Twitter. It should be done by providing an application that fulfils a function 
such as the one stated above. Calculator applications on Facebook are common, however, used for 
social events and entertainment. Before the user is allowed to utilize the application he is required to 
suggest three friends to try the application. This is the way applications spread around social 
networking sites. In addition offering it on smart-phone will allow the application to become mobile 
hence extending its reach. 

The main advantage of this usage of the ICT tool is that it has a small investment in the 
creation of the application and utilizes free distribution channels. The main difficulties lie in 
establishing the tangible benefits and long return of investment time.  
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Appendix 1 Case study 
A1.1 Sandvik Coromant 
 

Head office Sandviken, Sweden 
Market 130 countries worldwide 
Business Machining tools 
Employees 8 000 
Revenue 25 000 MSEK 

 
Sandvik Coromant is a subsidiary of Sandvik and their focus is on tools in cemented metal 

carbide, ceramic and cubic born nitride. Sandvik Coromant’s website differs from Sandvik’s website 
and also differs in what ICTs functions are available. This is why the companies are studied 
separately. There are two main ways of finding products on their website. First by diving into their 
tree-structure menu, products are grouped together in an easy way and the menu expands upon 
clicking. At most it expands into three levels. Via the tree-structure product information can be 
found, specifications are available, either directly on the site or as the widely used PDF format, and 
there are lots of supportive pictures and figures, movies, and animations.  

The second way to find products is by using Sandvik Coromant’s online product catalogue. 
Once again there are two ways, first to search by entering the product identification code and 
secondly by choosing application from tables and pictures. The second method leads to different 
product solutions depending on the choices one make. What is common is that when the product 
has been found, supplement products that work together can be chosen. Both the product and its 
supplements are available as CAD drawing, either as picture or a downloadable CAD file. This process 
of choosing different options is classified as tree-structure.  

All this is tied together with what Sandvik Coromant has named as ShopOnline, which 
essentially is an e-commerce platform. ShopOnline functions in such a way that registered customers 
with Sandvik Coromant are provided with a personal ID and password. The main account can assign 
several employees with personal IDs and passwords to access ShopOnline. Ordering follows a 
predetermined agreement between Sandvik Coromant and the customer. Functions that are 
available via Sandvik Coromant’s e-commerce are faster access to products, up-to-date pricing, 
extensive technical information, tracking services, stock availability, invoice management, order 
management and return order services. To get access to the e-commerce one has first to be a 
registered customer at Sandvik Coromant, thereafter the customer needs to contact the a 
responsible person at Sandvik Coromant that will provide the customer with a ID and password.  

ShopOnline offer its customer with an even deeper product search, wherein the customer 
have the ability to design their tools, by entering dimensions, cutting speed and various other 
parameters. At the end of the process a unique CAD drawing is provided of the tool, and the option 
to purchase the tool. This method of entering data and selecting various options are called MDP. 

The ShopOnline is not just a pure e-commerce; Sandvik Coromant is also using it as an after 
sales platform. Services provided are for instance order tracking, manuals, servicing handbook, 
instructions and other necessary documents. Sandvik Coromant also provides training through the 
ShopOnline platform. 
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A1.2 Seco Tools 
 

Head office Fagersta, Sweden 
Market 50 countries worldwide 
Business Machining tools 
Employees 5 000 
Revenue 6 500 MSEK 

 
Seco Tools is well known for their supply of material removal tools, such as cutters for milling 

and turning inserts, but they also supply tooling systems. The products link can be found on the 
menu bar at the top, thereafter it is branched into a tree-structure menu to the left, with three 
levels, and some pictures and text to the right side which gives a brief explanation of the product 
groups. When a specific product has been found a brief explanation about the tool is given, some 
benefits and characteristics and a picture. More in-depth information is found at the brochure link, 
there is also a link to a cutting data calculator and a machining navigator.  

The brochure goes into more detail, for instance explaining material and cutting data. 
Machining navigator is the different brochures for Seco Tools’ products. The cutting data calculator 
consists of downloadable software which purpose is to calculate the optimum cutting data. The last 
two procedures are both in the service and support section of the website, which also consists of 
custom design, CAD search and Seco Online Store.  

Custom designed tools are referred to the local sales personal, to find them the customer is 
directed to a world map, with a drop-down list in every continent containing the countries. This will 
redirect the customer to the “contact us” page, in where the customer can choose which sector to 
contact. The different sectors are marketing, technical service, field representatives, retailers and at 
the end the contact form will appear. But there is a different link called Custom Design, which lets 
the user choose the applications and parameters, which then can be sent to Seco Tools as a request. 
And this is where Seco Tools are using a MDP, for their custom designed tools. Also note that this 
request sends the data for the custom tool the customer created to Seco Tools. 

Standard tools are available through the Seco Online Store, which lies in the e-commerce 
category. To be able to purchase, the customer has to first register an account at Seco Tools. This is 
being done by an online form where the customer enters their company information, shipping 
address and billing address. Thereafter the customer has to choose to which customer service they 
want to send to, e.g. to which country. For new customers Seco Tools sends out a quick-manual to 
assist the customer. They also offer help via telephone, but often in the first ordering opportunity 
one of their sales personnel is with the customer and assists. The e-commerce provides the customer 
the possibility to check delivery schedule, stock level, price, order history etc.  

For their after sales service training and various documents can be found, such as manuals, 
instructions and brochures. Seco Tools also have an EDI system, but for now it is not used very 
extensively.  
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A1.3 Scania 
 

Head office Södertälje, Sweden 
Market 100 countries worldwide 
Business Manufacturing, trucks, coaches 
Employees 34 000 
Revenue 84 500 MSEK 

 
Scania is a company dealing with trucks, coaches, engines and services. Product information is 

easy to find since the key products can be find on the menu bar. Products are handled in a tree-
structure way with groupings, pictures and text gives the customer quick information and assists 
them towards the product they are looking for. Environmental and technical specifications can also 
be found, but it is very brief. There is no specific information or anything of that kind on the website. 

There is no way to immediately purchase products through their website, but the user can 
search locations for Scania dealers. This search is being done by first selecting the country, which will 
show the numbers of dealers residing in that country. Secondly the postal code or city and within 
how many miles the dealer should be located needs to be entered. Lastly the user selects the type of 
sales service or workshop service he/she is interested in and the dealers that correspond to the 
entered criteria will show up. 

On the selling agents website information can be found about Scania’s modular system for 
trucks. With the modular system all the components functions as building blocks, and with over a 
thousand components the customer can achieve endless possibilities. When purchasing a truck the 
customer sits down together with the seller and they start to build the vehicle with the modular 
blocks. This is clearly a MDP system, since the platform will eliminate all combinations that don’t 
work together. 

The Scania website also has a search engine, which can be limited to search either the entire 
site or just press releases. The hits are shown with the title, a short text, tags, and also how to reach 
the information through the links. 

Another interesting feature is KingsClub, which is the name for Scania’s online meeting place. 
KingsClub consists of a forum and some sort of a social networking system. The target group for the 
forum is the people who drive Scania vehicles, mainly the truck drivers. The social networking aspect 
of KingsClub supports functions where members can access and create a profile page, guestbook, 
photo album, video and audio clips, and also a friend lists. 
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A1.4 ABB 
 

Head office Zürich, Schweiz 
Market 100 countries worldwide 
Business Manufacturing , engineering 
Employees 9 000 
Revenue 6 500 MSEK 

 
ABB is a company that acts in the power and automation industries, and also deals with 

services in various fields. The different products they offer can be found easily, there is a product and 
service link on the menu bar, and there is also some links of their product supply on the main site. 
The links that appear on the main site are divided in two types, pre-defined links to product groups, 
alphabetic list, industry solutions and services. These links are all in bold to distinguish them from the 
rest. Secondly there are links to specific products. It can be assumed that these products are the 
selection of the products most people are looking for. 

When a specific product has been found there is a lot of information available, such as articles, 
data sheets, movies and presentations. These range from articles of companies using products from 
ABB, marketing movies and CAD drawings.  

The product site is well divided, with tab links at the top, product text to the left and various 
files to the right. Such files are articles of companies using ABB products, data sheets, film clips of the 
product and technology in action and PowerPoint presentations. The tab links leads to some 
specifications, applications, CAD-drawings and a contact link. This contact link is specific for each 
product, for instance the contact for robotics and electronics are different. But this is being taken 
care of by the website. The customer can contact the sales department or service department 
directly via an online form. 

ABB also provides different documentations for after sales, such as user manuals and 
maintenance manuals. These manuals are developed by ABB with a step-by-step approach to make it 
as simple as possible to operate and carry-out the operations. Also an interesting aspect is that they 
are providing remote service, which is a way of remotely supporting the customer. The equipment 
itself alerts the service engineer, who remotely can access detailed data logs and identify the exact 
fault. 

ABB has a slightly more powerful search engine than normal companies usually have. One can 
search for products and services or for news updates. Also there are possibilities to sort the search, 
based on relevance or latest updated. Results are presented with a header, the category, snippets of 
texts containing the search word and when it was last updated.  

Lastly a thing that was noticed is a “rate this page” and “e-mail this page” link available 
throughout their website. This is a way for ABB to gather customer inputs, and for customers to 
distribute information to others. Facebook and Twitter links were also found on their website, this 
was mostly for information targeting younger audiences, such as on the job vacancy pages.  
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A1.5 Alfa Laval 
 

Head office Lund, Sweden 
Market 100 countries worldwide 
Business Manufacturing, engineering, pumps, valves, heat exchangers, separators 
Employees 11 500 
Revenue 26 000 MSEK 

 
Alfa Laval is a company that focuses on three main technologies, heat transfer, separation and 

fluid handling. These technologies are applicable in a vast majority of industries such as bio fuels, 
biotech and pharmaceuticals, food, machinery, oil and gas, pulp and paper, and waste water 
treatment. The website is divided into three parts, key technologies, key industries, and products. 
The important ones are key technologies and products. Key technologies are set-up in a tree-
structure kind of way, with a link set to the left and information and pictures to the right. Information 
is presented in a summary type of way, with no mentioning of specific products. To find specific 
product information one have to go to the product page. Products are listed based on the categories 
in an alphabetical order. All further links lead to specific brochures in a PDF format. Lots of technical 
information and drawings can be found upon opening the brochures.  

If the customer wants to purchase a product they can send an offer via an online form. The 
form is constructed in such a way that the product categories can be chosen amongst pre-defined 
options, or entered manually in case the option is not there. The industry for the product to be used 
can also be selected, lastly various contact information needs to be entered. This form can also be 
used in after sales purposes, such as when in need of maintenance, repair work or support. 

Alfa Laval’s search engine is very basic where hits are presented with the title, some lines of 
text with the search word found in bold and the direct link. 
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A1.6 Volvo Trucks 
 

Head office Gothenburg, Sweden 
Market 130 countries worldwide 
Business Manufacturing, trucks 
Employees 17 000 
Revenue 203 000 MSEK 

 
Volvo Group is a company consisting of Volvo Trucks, Volvo Buses, Volvo Construction 

Equipment, Volvo Penta and Volvo Aero. Each of these subsidiaries has their own website, therefore 
Volvo Trucks was chosen. Volvo Trucks as the name suggest deals with trucks for various needs. 

Since Volvo Trucks’ website is made specifically for their trucks their product supply can be 
found immediately on the main page with pictures and model. When hovering the mouse above the 
pictures a floating-box appears with brief information and further links to more specific information. 
When a model has been chosen lots of information becomes available. Different brochures can be 
found on the product page, a link to compare the engines also exists. The engine comparison plots 
power and torque for different engines, and the purpose of it is to find the rotation speed that 
achieves the optimum fuel saving. There is also a menu bar for the truck model, each divided into the 
trucks main part and sub-parts with plenty of information and pictures for the customers viewing. 

Volvo Trucks have no online sales, but they have a search engine for selling agents. It first plots 
all the selling agents on a map. The customer may choose a point on the map or they can filter it by 
entering the city or postal code.  This will return a table with selling agents contact information. The 
next step is for the customer to initiate contact with Volvo Trucks to do business. 
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A1.7 Man 
 

Head office München, Germany 
Market Europe 
Business Manufacturing, trucks, coaches 
Employees 51 000 
Revenue 150 000 MSEK 

 
Man is a company dealing with trucks and buses. The main page is divided by a menu to the 

left, a flash animation for their truck configurator to the right, and some product links and news at 
the bottom. The big product groups can be found on the left side of the screen on the menu. Upon 
choosing a product group different models with pictures and brief information can be seen on the 
right part of the site. The different models also appears as a link on the menu to the left. For buses all 
the product specifications are available immediately on the site, but for the trucks more in-depth 
information is available through downloadable brochures.  

When enough background information has been gathered, the customers have the choice to 
configure their own truck. For this Man is using a MDP, which they call the truck configurator. The 
configurator is divided into multiple steps, or categories, in where there are multiple configurations 
and setups to choose from. Different choices lead to different options, since some configurations are 
incompatible, and such becomes grey out. At the end of the truck configurator the customer is 
presented a summary of their choices, and the possibility to send it to Man’s advisers by filling out a 
short form. The next step is for Man’s advisers to contact the customer to do business.  

For the buses which appear to not be as configurable as the trucks, has to be purchased via 
dealerships. The dealership search functions in such a way that the customer can choose the country, 
enter their address or choose a region from a map, and finally choose the types of products and 
dealership types, such as services or sales. This search will result in a table with closest dealerships 
and corresponding contact information. 
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A1.8 Volvo Cars 
 

Head office Gothenburg, Sweden 
Market 100 countries worldwide 
Business Manufacturing, cars 
Employees 20 000 
Revenue 84 000 MSEK 

 
During the duration of this project Volvo Cars was sold from Ford to Geely, however, this did 

not affect the results. The first thing to notice is that Volvo Cars website is flash based, which is a 
programming langue that provides graphical animation the website. Everything loads smoothly with 
animations and transitions. Product categories and models can be seen clearly on the menu bar. 
When hovering the mouse above a model, a floating-box appears with a picture of the model and 
links. A link designated with detailed information can be accessed. There the customer can find out 
size, accessories, technical data and brochures. A link that helps to choose which car to purchase also 
exists, the main purpose is to compare the different engine types but also the different versions of a 
model. Volvo Cars offer the same model with different equipment bundles for different drivers and 
needs.  

The customer can also style their own car based on existing models. This method is very much 
a MDP, first the customer choose the base model, the version and then they can choose for instance 
different colour finishing, rims, engines  and interior design. When everything is complete the user 
may save their design, print the specifications or send it to a friend. And while doing this the cost is 
being monitored and updated, to give the customer a sense of the total cost. Since Volvo Cars’ 
website is more oriented towards private person financial calculations, payment methods are 
available as links.  

For customers who want to purchase their car, they can send their offer immediately to the 
selling agents. This will send the information about the specific car that the customer has been 
customizing and stylizing. This is being done by a form where the customer either input postal code, 
city or select one selling agent from a drop down list. 
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A1.9 Atlas Copco 
 

Head office Stockholm, Sweden 
Market 160 countries worldwide 
Business Manufacturing, mining machines, industrial tools, compressors 
Employees 34 000 
Revenue 74 000 MSEK 

 
Atlas Copco deals with various products such as compressed air and gas equipment, 

generators, construction and mining equipment, industrial tools and assembly systems. Product 
groups based on sector of application are visible on the main page together with further links. A 
menu-bar with dropdown links also exits. Upon clicking on a sector, products together with pictures 
are shown. With an innovative menu that, when the user choose a sector, sub-products appear on 
the right side distinguished with a blue background to emphasize the visual cues. Depending on the 
product it leads to a description of the product and a list of models and capacity. There is also a 
possibility to sort products alphabetically or to search products by typing a description. When a 
specific product and model has been chosen technical information is available together with a 
picture of the product. In some cases there are even film clips available. 

Atlas Copco does have an e-commerce, which is called ACConnect. The e-commerce provide 
the basic function of ordering, but also to see stock  level, pricing, order tracking, invoice status etc. 
For the after sales services Atlas Copco is using a tool called ServAid. ServAid provides their customer 
with for instance spare parts lists, safety instructions and manuals. ServAid is found via a direct link 
on their e-commerce, ACConnect. It is important to understand that not all of Atlas Copco’s products 
can be purchased via their e-commerce. Capital heavy and products tailored to the customers’ needs 
are sold through standard trading channels.   

Another interesting aspect is that for some of their bigger customer, a direct connection to 
their business systems exists. This means that the customer can order through their own system. And 
via different connections the order will reach Atlas Copcos own business system, all this without the 
involvement of more people. This function and method of working is called EDI. We also found out 
that Atlas Copco have some courses online, but most of them are internal information and for 
education of their sales personnel all over the world. 
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A1.10   Sandvik 
 

Head office Sandviken, Sweden 
Market 130 countries worldwide 
Business Manufacturing, engineering 
Employees 44 000 
Revenue 93 000 MSEK 

 
The Sandvik corporate group acts in the engineering industry. Their product supply consists of 

machining tools, tools and equipments for mining and construction, and products in stainless steel, 
special alloys and hard resistant material. There are two ways to find products, first on a menu to the 
left. Upon hovering the mouse above a business area brief product types and pictures are shown. 
The second way is by choosing products on the menu bar. When doing so, the users are presented by 
two dropdown menus. First products based on area, and second based on subsidiary company, both 
leads to corresponding sites. Each subsidiary website is designed in a similar way, with a tree-
structure like menu to the left, expanding to a maximum of three levels. Besides the tree-structure 
menu on the centre there are tables with different model and key values. When a specific product 
has been chosen information such as features, technical specifications and pictures becomes 
available. 

Sandvik states that they have two e-business channels. The first one is a pure e-commerce on 
the web called @YourService.  This e-commerce provides approved customers with the means to 
purchase products, track order, receive order confirmation and delivery acknowledgement and 
review invoice. Beside the basic order management services, @YourService also provides accurate 
price lists, service manuals, service bulletins, market information, complaint functions, online help, e-
learning courses, and online terms and conditions. It is easy to see that their e-commerce is not just 
for sales, but also extends to their after sales services.  

The second e-business channel provided is named @YourService-Direct Connect, and it is a link 
between Sandvik and their customers’ business system. This offers the customers to purchase 
Sandvik’s products through their own business system. The services provided are purchasing, order 
response, service order, service order response, invoice, shipment notice, change order, confirm 
dispatch, customer order status, price and availability, and shipment status. This second e-business 
channel is commonly known as EDI. 
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Appendix 2 Maps 
A2.1 Process map 
A2.1.1 Current state P1 

 

P1 - Curent State Duroc

START - Initiated by customer need

Contact between Duroc and customer
1

Customer need is being understood
2

Check if product is available in inventory
3

Enquiry sent to supplier
4

Enquiry received
5

Waiting time
6

Supplier sends the quotation
7

Quotation received
8

Quotation is being reviewed
9

Price is being set
10

Quotation is being prepared
11

Send quotation to customer
12

Customer receives quotation
13

Waiting time
14

Customer sends an order
15

Order received
16

Order registered
17

Check if product is available in inventory
18

Send order to supplier
19

Delivery monitoring
20

Order received
19.1

Received product
21

Sending product
19.2

Procurement control
22

Labelling and placement of goods
23

Preparation of order receipt 
to customer

25.1
Packaging

24

Review of order receipt
25.2

Inventory withdrawal
25

Sending product and order receipt
26

Product and order receipt received
27

Waiting time
28

Signing and sending order receipt
29

Order receipt received from customer
30

Billing
31

Invoice receive
32

Waiting time
33

Payment
34

Payment received
35

Archiving
36

END - customer need satisfied

Process Mapping

Customer

Duroc

Supplier



60 
 

A2.1.2 Current state P2 

 

START - Initiated by customer need

Contact between Duroc and customer
1

Customer need is being understood
2

Enquiry sent to supplier
3

Enquiry received
4

Waiting time
5

Supplier sends the quotation
6

Quotation received
7

Quotation is being reviewed
8

Price is being set
9

Quotation is being prepared
10

Send quotation to customer
11

Customer receives quotation
12

Waiting time
13

Customer sends an order
14

Order received
15

Order registered
16

Send order to supplier
17

Delivery monitoring
18

Order received
17.1

Preparation of order receipt to customer
19

Sending product
17.2

Review of order receipt
20

Received product
21

Delivery confirmation received
22

Sending service personnel with order receipt
23

Service personnel arrive
24

Product inspection
25

Installation
26

Test run
27

Handing of order receipt to customer
28

Waiting time
29

Order receipt received from customer
30

Billing
31

Invoice receive
32

Waiting time
33

Payment
34

Payment received
35

Archiving
36

END - customer need satisfied

P2 - Curent State Duroc

Process Mapping

Customer

Duroc

Supplier
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A2.1.3 Future state P1 

 

P1 - Future State Duroc

START - Initiated by customer need

Customer looks for products that meet their 
requirements

Customer sends the order

Order received
1

Order registered
2

Packaging
3

Preparation of order receipt 
to customer

5.1
Inventory withdrawal

4

Order receipt sent
5.2

Sending product
5

Customer receives order receipt
6

Product received
7

Waiting time
8

Customer signs and sends order receipt
9

Billing
10

Waiting time
11

Payment
12

Payment received
13

Archiving
14

END - customer need satisfied

Process Mapping

Customer

Duroc

Supplier

E-commerce/MDP

Order management
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A2.1.4 Future state P2 

 

P2 - Future State Duroc

START - Initiated by customer need

Customer looks for products that meet their 
requirements

1

Customer sends an preliminary quotation
2

Preliminary quotation received
3

Enquiry sent to supplier
4

Enquiry received
5

Waiting time
6

Supplier sends the quotation
7

Quotation received
8

Quotation is being reviewed
9

Price is being set
10

Quotation is being prepared
11

Send quotation to customer
12

Customer receives quotation
13

Waiting time
14

Customer sends an order
15

Order received
16

Order registered
17

Preparation of order receipt 
to customer

19.1
Send order to supplier

18

Order receipt sent
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A2.2 Process flow chart 
A2.2.1 Current state P1 

 
 
A2.2.2 Current state P2 
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A2.3 Communication map 
A2.3.1 Current state P1 
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A2.3.3 Future state P1 
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A2.3.4 Future state P2 
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