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Abstract 
The paper deals with business renovation, effective utilization of information technology and the 
role of business process modeling in supply chain integration projects. The main idea is to show 
how the performance of the supply chain can be improved with the integration of various tiers in 
the chain. Integration is prerequisite for effective sharing and utilization of information between 
different companies in the chain. Simulation-based methodology for measuring the benefits com-
bines the simulation of business processes with the simulation of supply and demand. The theo-
retical findings are illustrated with the case study of procurement process in a petrol company. 
Old and renewed business process models are shown. The changes in lead-times, process execu-
tion costs, quality of the process and inventory costs are estimated. 

Keywords: supply chain management, business process renovation, simulations, information 
transfer 

Introduction 
Today collaboration between different companies in the chain is vital for the success of each 
chain. Although the importance of supply chain relations is widely acknowledged, seamless co-
ordination is rarely achieved in practice. The paper tackles the difficult question of facilitating, 
enabling and measuring the effect of supply chain integration supported by information technol-
ogy (IT). 

The main idea is to show how the performance of the supply chain can be improved with the in-
tegration of various tiers in the chain. As the renovation of the current business practice is usually 
necessary to fully realise the benefits of shared information, the prior realisation of the current 
business process and the desired future state is vital. We show how the modelling of business 
processes can help in achieving successful business process changes. The prediction and meas-
urement of results is crucial for planning and monitoring such projects– this can be achieved with 
the use of the simulations described in the last section. 

This paper´s main contribution is to reveal how business process modelling (specifically process 
maps) can be used in order to develop such business process models that will lead to improve-
ments in sharing the information and the integration of processes. Appropriate business processes 

are a prerequisite for the strategic utili-
sation of information (otherwise the 
sharing of information can only lead to 
an overload of information without 
much benefits for anyone involved). 
Business modelling techniques are of 
great help in becoming fully acquainted 
with the processes in question and to 
improve them. The mere implementa-
tion of new technology without changes 
in a company’s operation will realise 
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only some of all possible benefits. The rest of the paper therefore mainly deals with business 
renovation and changes in business processes that consequently improve the flow of information.  

The structure of this paper is as follows: in the next section the main concepts of SCM relevant to 
our topic are summarised. Then the importance of sharing and utilising information is examined. 
In the fourth section business renovation towards e-business is presented as a key optimiser of 
supply chain performance. 

All the theoretical findings are illustrated with a case study of a two-tier supply chain in the petrol 
industry (a company with several petrol stations and a transporter which transports fuel from 
warehouses to petrol stations). 

Supply Chain Management 
The supply chain (SC) is a linked set of resources and processes that begins with the sourcing of 
raw materials and extends through the delivery of end items to the final customer (Bridgefeld 
Group ERP/Supply Chain Glossary, 2004). While the separation of SC activities among different 
companies enables specialisation and economies of scale, many important issues and problems 
need to be resolved for a successful SC operation – the main purpose of supply chain manage-
ment (SCM). 

According to the Global Supply Chain Forum, SCM is ‘the integration of key business processes 
from end user through original suppliers that provide products, services, and information that add 
value for customer and other stakeholder’ (Chan & Qi, 2003). We can only talk about SCM if 
there is a proactive relationship between a buyer and supplier and the integration is across the 
whole SC, not just first-tier suppliers (Cox, 2004). Most SCM related-problems stem either from 
uncertainties or an inability to co-ordinate several activities and partners (Turban, McLean, & 
Wetherbe, 2004). 

One of the most common problems in SC is the so-called bullwhip effect. Even small fluctuations 
in demand or inventory levels of the final company in the chain are propagated and enlarged 
throughout the chain. Because each company in the chain has incomplete information about the 
needs of others, it has to respond with a disproportional increase in inventory levels and conse-
quently an even larger fluctuation in its demand relative to others down the chain (Forrester, 
1958, 1961). Several authors (Forrester, 1961; Holweg & Bicheno, 2002) have shown that the 
production peak can be significantly reduced by transmitting the information directly from the 
customer to the manufacturer. 

Another problem is that the companies often tend to optimise their own performance, in so doing 
disregarding the benefits of the SC as a whole (local instead of global optimisation). The maxi-
mum efficiency of each chain however does not, however, necessarily lead to global optimisation 
(Gunasekaran, Patel, & McGaughey, 2004). In addition, human factors should also be taken into 
consideration: decision-makers at various points along the SC do not usually make perfect deci-
sions (due to the lack of information or their personal hindrances), their decisions are also influ-
enced by employee reward systems. (McGuffog & Wadsley, 1999). Regardless of the number of 
difficulties and problems in SCM, the core concept of successful SCM is efficient information 
transfer/information sharing. 

Information Transfer in a Supply Chain 
In recent years numerous studies have emphasised the importance of information sharing within 
the SC (e.g. Barrat, 2004, Lambert, & Cooper, 2000; Lau, & Lee, 2000; Mason-Jones, & Towill, 
1997; Stank, Crum, & Arango, 1999). Ferbar (2004) derives a mathematical model that shows 
how different changes in ordering costs as a result of using e-business can affect the optimal 
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ordering intervals and quantity, average stock level and consequently total inventory-related 
costs. 

While there is no doubt about the fact that IT can greatly reduce the costs, business model 
formation and utilization of information is crucial. Information should be readily available to all 
companies in the SC and the business processes should be structured in a way to allow full use of 
this information. Additionally; ICT has an important influence on coordination structure between 
companies. The use of ICT may have a positive effect on coordination, can lower coordination 
costs and enables more effective and more efficient coordination processes, more coordination 
processes, and new coordination structures (Hengst & Sol, 2001) 

It should be noted that the mere use of IT applications is insufficient to realise the benefits. It has 
been found that adoption of the Internet by itself demonstrates no benefits in terms of reduced 
transaction costs or improved SC efficiency in Scottish small- and medium-sized enterprises 
(Wagner, Fillis, & Johnasson, 2003), and has not led to a decrease in the inventory level in 
Slovenian enterprises (Trkman, 2000). Further, the co-oordination of activities is also crucial 
(Disney, Naim & Potter, 2004). The Internet reduces much of the costs of information sharing, 
but it does not solve information receivers’ reading and interpretation limitations. A possible 
approach to  these problems as information market problems with solutions consisting of 
information market service process models is shown in (Wijnhoven, 2001). 

Strategic utilization of the information is of the utmost importance and business process modeling 
and renovation can be of great help in achieving this desired coordination. 

However, other studies have showed that information transfer brings little benefits and that most 
of the benefits from IT are due to shorter lead times and smaller batches (Cachon, & Fisher, 
2000). Similarly, Steckel, Gupta, and Banerji (2004) emphasize the importance of shorter cycle 
times and not sharing of information as the main advantage. Gavirneri (2002) summarizes 
different findings that show reductions of costs between 0% and 35%.  

This substantiates our thesis that business models have to be changed so as to facilitate the better 
use of transferred information. Although the exact possibilities vary from industry to industry, the 
main business process integration concepts presented below can be applied with minor 
modifications irrespective of the industry in question. The paper presents a novel combination of 
methodological approaches for measurement of SC integration benefits and thus expands the 
previously published paper (Trkman, Indihar-Stemberger & Jaklic, 2005) 

Business Renovation into E-Business 
Business Renovation (BR) or business process renovation and informatization efforts integrate 
radical strategic method of Business Process Reengineering (BPR) and more progressive methods 
of Continuous Process Improvement (CPI) with adequate IT infrastructure strategies. Process 
renovation is a re-engineering strategy that critically examines current business policies, practices 
and procedures, rethinks them through and then redesigns the mission-critical products, 
processes, and services (Prasad, 1999).  

BR argues for a balanced approach in which we attempt to manage realistic changes rather than 
always seeking radical change. According to Jacobson (1995), we view business renovation as an 
umbrella concept for strategic IS planning, and both BPR and business improvement. For a 
thorough and effective renovation, organizations should combine radical shift (BPR) with those 
that permanently increase business efficiency and effectiveness (CPI).  

As the Internet becomes very important component of companies' information systems, it plays a 
significant role. The Internet enables companies of all sizes to develop new online business mod-
els, which means improving and altering the ways in which companies operate and interact with 
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business partners, customers and suppliers. Companies are now pursuing more intensive and in-
teractive relationships with their suppliers, collaborating in new product development, integrating 
key business process and cross-functional information sharing on a range of issues (McIvor, 
Humphreys, McAleer, 1997). The Internet enables complete integration of inter-organizational 
processes in BR projects and extends the strengths of BR to the new strategic options (e.g. elec-
tronic distribution), the new possibilities for processes (e.g. order entry, distribution, on-line 
payment) as well as the technical issues (e.g. integration of Enterprise Resource Planning systems 
(ERP) with Electronic Commerce (E-commerce), SCM, Customer Relationship Management 
(CRM) etc.). Figure 1 shows how those extended business processes relate to the technical issues 
or so called electronic business /e-business) applications. 

E-business is the execution by electronic means of interactive, inter-organizational processes 
(Cunningham, & Froschl, 1999). E-business represents a shift in business doctrine that is 
changing traditional organizational models, business processes, relationships and operational 
models that have been dominant for the past 20 years. The new doctrine of e-business requires an 
enterprise to integrate and synchronize the strategic vision and tactical delivery of products to its 
customers with the IT and service infrastructure needed to meet that vision and process execution 
(Phipps, 2000). In the next few years, successful enterprises will restructure their organization, 
process and technology infrastructure for successful e-business execution. 

 

However it should be noted that IT alone is not a panacea for all SC problems. Even more: the 
most often quoted problems of online purchasing are not related to technology but rather to 
logistic and SC problems (Hoek, 2001). This is even truer for traditional companies that are 
usually even less prepared for new e-commerce related challenges. 

The efficiency of SCs can generally be improved by e.g. reducing the number of manufacturing 
stages, reducing lead-times, working interactively rather than independently between stages, and 
speeding up the information flow (Persson, & Olhager, 2002). It was shown that electronic data 
interchange (EDI) could reduce swings in inventory and safety stock levels. The simulation 
results showed that (among other improvements) the standard deviation of the stock level was 
considerably reduced (Owens, & Levary, 2002). 

Business Renovation Goals 
Business renovation projects deal with more than just business process reengineering. Business 
process reengineering remains a buzzword that brings back memories of head count reductions, 
budget cuts, facility closures, expensive consulting engagements and endless reorganisations that 
destroy morale and confuse employees, partners and customers. Besides the business process, 

Suppliers&Partners Enterprise Customers&Consumers

Supply Chain
Management

Enterprise Resource
Planning

Electronic Commerce
(B2B, B2C)

Customer Relationship
Management  

Figure 1: Electronic Business Process and E-business Applications 
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business renovation projects should also include new technological options as well as different 
organizational, economics and social views of organizations (Davenport, 1993; Miller., 1994). 
The business aspects of renovation projects can be shown in Leavitt’s diamond (Figure 2). 
Leavitt’s diamond connects processes, structures, culture, technology and people. If one of the 
elements changes, then other elements have to be changed in order to preserve the stability of the 
diamond’s structure (Burke, & Peppard, 1995).  

We observe that IT is now taking significant roles in business processes - creating new needs, 
causing new product development and commanding new procedures. Following full implementa-
tion of IT in an organization, these internal changes may also lead to broader shifts in products, 
markets, and society as a whole (Chang, 2000). The relationship and influence between BPR and 
IT strategies is a key part of the classic texts in the area (Davenport, 1993; Hammer, & Champy, 
1993).  

To explore the impact of IT in e-business, we categorize the contributions of IT in two different 
ways (Chang, 2000). First, it contributes heavily as facilitator to the process of reengineering. On 
the other hand, IT contributes as enabler to master the new process in the most effective way 
(Davenport, & Short, 1990).  

IT serves as a facilitator through time saving and efficient application such as business modeling 
and computer aided design tools. Such technology can affect both the product of the design and 
the process design itself through its analytical, structural, and design capabilities (Chang, 2000). 
In the first case IT is initiator or driver (not only a facilitator), which is normally seen within 
those organizations that sell IT as a part of their reengineering solutions (packages...). Business 
modeling, analysis and simulation, including Computer-aided System Engineering (CASE) tools, 
are good examples of forms of IT used in the process designing. 

IT plays a crucial role as enabler in business process renovation. It should be pointed out that the 
higher level of procedures' automation brings more or less negative results. Even if some of the 
achievements of such actions are positive, they prevent the managers from seeing all the 
opportunities offered by the informatization of a redesigned business process and an 
infrastructure role of informatics. First, business processes should be analyzed in order to find out 
if they are well defined, adequate, and ready for the implementation of new IT. For each basic 
activity in the business value system the effort of IS is to improve products and production 
processes. Information systems are developed to support the activities in the value chain: 
Development and use of IS might be to obtain operational efficiency and cost minimization 
(Gottschalk, & Solli-Saether, 2001). 

 
Figure 2:Leavitt’s diamond (Burke, Peppard, 1995) 
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Only in that way, an improvement of quality, lower costs, and shorter performance times of 
renovated business procedures and activities could be expected which would lead to increase in 
customer satisfaction. At first sight the answer seems very simple. Customer satisfaction would 
grow if we managed to reduce costs, shorten execution times and increase service quality. But 
after a closer look it becomes clear that we have three excluding goals. For example, we cannot 
simultaneously achieve the highest possible service quality and the shortest possible execution 
times.  
Business Process Modelling 
The main purpose of developing and analysing business process models is to find revenue and 
value generators within a reversible value chain or a business model's value network. There have 
been a number of attempts to formally describe and classify a business process model. 
Venkatraman and Henderson (1998) defined a business process model as a co-ordinated plan to 
design strategy along three vectors: customer interaction, asset configuration and knowledge 
leverage (Venkatraman, 2000). Some authors relate the high capitalisation of Internet companies 
to new business process models.  

A business process model is an abstraction of a business that shows how business components are 
related to each other and how they operate. Its ultimate purpose is to provide a clear picture of the 
enterprise’s current state and to determine its vision for the future. There are several reasons 
producing business process models (Eriksson, & Penker, 2000): 

• A business process model helps us understand the business: one of the primary goals of 
business process modelling is to increase understanding of the business and to facilitate 
communication about the business.  

• A business process model is a basis for creating suitable information systems: 
descriptions of the business processes are very useful in identifying the information 
systems needed to support the business. Business process models also act as a basis for 
engineering requirements when a particular information system is being designed.  

• A business process model is a basis for improving the current business structure and 
operation: as it shows a clear picture of the business current state, a business process 
model can be used to identify the changes required to improve the business. 

• A business process model provides a polygon for experiments: a business process model 
can be used to experiment with new business concepts and to study the implications of 
changes for the business structure or operation. 

• A business process model acts as a basis for identifying outsourcing opportunities: by 
using a business process model the core parts of a business system can be identified. 
Other parts considered less important can be delegated to external suppliers.  

Modelling a complex business requires the application of multiple views. Each view is a 
simplified description (an abstraction) of a business from a particular perspective or vantage 
point, covering particular concerns and omitting entities not relevant to this perspective. To 
describe a specific business view, several diagrams are usually used and complemented with 
textual descriptions. The process modeling methodology with the usage of process maps is shown 
in more detail in (Popovic, Indihar Stemberger, & Jaklic, in press). In the next section a detailed 
case study of petrol company is presented. 

Case Study 
The purpose of this case study is to underline the theoretical findings seen in previous sections; 
therefore, it is not a detailed description of the petrol company’s procurement process. A broader 
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description of the case study can be found in (Groznik, & Mujkic, 2005), whereas, here the most 
relevant aspects of the case are used here to explain the theoretical concepts mentioned above. 

The case deals with the fulfilment/procurement process in an SC that contains the petrol company 
(with multiple fuel stations at different locations) and the supplier that transports the fuel to the 
fuel stations from a few larger warehouses. The main goals are similar to the usual SC goals: to 
offer good service to the final customer, while keeping costs and lead-times low. As both the 
prices and quality of fuel in Slovenia are regulated, the main quality indicator is the number of 
stock-outs.  

The main cost drivers are therefore: number of stock-outs, stock level at the fuel station and 
process execution costs (work, transport etc.). Lead-time is defined as the time between the start 
(measurement of the stock level) and the end (either the arrival of fuel or the decision not to place 
an order) of the process.  

The description of the current process is as follows: the stock level is measured manually once a 
day. The results are faxed to the purchasing department that collects information from all fuel 
stations. It predicts future demand, while taking seasonal and cyclical movements into account. 
An additional consultation with a fuel station manager is possible, if needed. The needs of several 
fuel stations are merged into one order. Tacit employee knowledge is used to make and optimise 
orders and transport routes.  

The analytical department controls possible changes in demand and supply patterns and transport 
routes. If necessary, it can adjust or cancel orders. After that, the order is sent to the transport 
company – this is also the first information given to the transport company about the needs. The 
order has to be fulfilled with the available fleet, but cannot be modified. Financial compensation 
is paid to the transporter for its services based on the number of miles driven, fuel delivered and 
punctuality of deliveries. 

While the description focuses on one typical fuel station, the inputs from other stations are also 
taken into account at various points in the model. Most importantly, the capacity of each truck is 
considerably higher than the needs of one station so orders from different stations are usually 
merged into one. 

Obviously this is a specific case study with a standardised product and only one supplier so the 
results cannot be generalised to other industries without caution. The main findings of the next 
sections are however relevant to most SCs regardless of the industry or exact practical situation. 

Business Process Modelling 

Based on the process described above, an AS-IS model was developed. Process maps were used 
for visualisation of the model. Process maps are the standard method for modelling and analysing 
in business renovation. One of their main advantages is that employees can be quickly taught how 
to develop and validate these models (Chen, 1999). They enable analyses of the costs and time 
needed for the process (Indihar Stemberger, Jaklic, & Popovic, 2004). The Igrafx Process 2003 
with a graphical user interface was used – such an interface enables an easy understanding of 
everything involved in the project (Bosilj-Vuksic, Indihar Stemberger, Jaklic, Kovacic, 2002) - 
this is especially vital in a SC context as employees from different companies must understand 
the developed models. 

Based on the description above, the AS-IS model was developed as shown in Figure 3. Full sized 
models and activities descriptions are available from the authors. The developed model was 
validated by the employees in both companies. 
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The developed business model helps to understand the current problems and also makes them 
more visible to all decision-makers in both companies. 

The main problems identified on the tactical level are: 

• the stock level cannot be measured accurately with a measuring stick since the tank 
always contains some water (the exact quantity of water is unknown); 

• the communication between various departments and companies is costly (using 
telephones, fax machines etc.): and 

• the  transport company’s trucks are not fully utilised. 

However, even bigger problems are found on a more strategic level, such as: 

• the flow of information in the process is slow and costly; also the process is not being 
executed efficiently; 

• full information is not available when making a decision (e.g. the purchasing department 
does not have much information about the truck fleet); 

• the prediction of future demands is approximate, based on human tacit knowledge; 

• human limitations prevent the decision-maker from using all available information (e.g. 
the stock levels at all petrol stations); 

• each member in the chain is trying to attain its local optimum instead of the global 
chain’s optimization; and 

• consequently both the stock levels and transportation costs are higher than necessary. 

Business modelling plays the role of a facilitator of changes. It helps identify some of the above 
mentioned problems. In connection with business process simulations it also helps measure the 
benefits of the changes. 

As the current state of processes is now clear to all those involved (employees in both companies 
and various departments ), it is easier for them to suggest possible improvements to the model 
and consequently convince them to accept necessary changes. Human resistance is usually one of 
the main hindrances in the implementation of changes (Bay, Tang, & Bennet, 2004; Burgess, 
1998; Kidd, Richter, & Li, 2003). 

Business Renovation 
Based on the mentioned problems, several improvements were proposed. The main change is that 
the processes at both companies are now integrated and the supplier takes responsibility for the 
whole procurement process. The renewed business model is shown in Figure 4. 
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Although all phases are supported by IT, deep structural changes were needed to fully realise the 
potential benefits. 

Some of the proposed changes can be described with the popular buzz-word ‘vendor-managed 
inventory’ (VMI), others with material requirements planning, data mining, operations research 
and everything can be gathered under the umbrella term SCM. It is, however, the interconnection 
of those changes that brings about the desired benefits. 

The chief idea is that the transport company takes a strategic role in providing a sufficient 
inventory level to fulfil the demand of the end customer. It takes all important decisions regarding 
orders in order to realise this goal. 

The main proposed changes are: 

• the measurement of petrol is now fully automatically; the stock level information is 
exact; 

• the stock levels from all fuel stations are instantly available to the transport company; 

• future demand is predicted using the model based on neural networks; 

• the system at the transport company automatically identifies the current levels of stock, 
predicted future needs and suggests possible orders and delivery distribution among 
different petrol stations; 

• the final decision is made daily by an employee in the transport company and is approved 
by the petrol company; 

• operations research methods (e.g. the vehicle routing problem) are used to optimise 
transportation paths and times (see Gayialis, & Tatsiopoulos (2004) for a detailed 
description of such a system ); and 

• in the long-term the locations of the warehouses can also be optimised to bring further 
reduction in costs and transportation times. 

Further advantages not directly visible from the figures include:  

• due to the use of optimisation methods with full information available the transport is 
more efficient; 

• similarly the activity ‘preparation of delivery’ is shortened and mostly automated; and 

• the predictions of future demand are considerably improved – from a decision based on 
tacit knowledge to the developed neural networks. Therefore, the real demand deviates 
less from the estimate than previously. 

The role of the IT in all these suggestions is crucial. An automatic system for the measurement 
and communication of current levels of stocks at all stations, neural networks, computer-assisted 
operation research methods etc. enable the changes. 

While it becomes possible to develop an information system to support the AS-IS model, it would 
be much more beneficial to do so for a renewed model.  

Petrol Supply Chain and Transfer of Information 
Special attention in renovation efforts is paid to changes in transfer of information. IT would en-
able an efficient and cheap transfer even in the AS-IS model as the use of e-mail or extranet can 
facilitate instant access to all available information to both the petrol and transport companies. 
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However, put simply that would realise little of the possible benefits. As shown in (Cachon, & 
Fisher, 2000) most of the necessary information is already contained in sent and received orders.  

IT certainly plays an important role in both acquiring information (exact instantaneous data about 
the level of petrol would otherwise be impossible) and utilising it (the usage of neural networks 
for predicting future demand patterns). Certain advantages could be realised from the exact 
information about stock levels (with the automated system). However, the main advantages lie in 
the possible organisational changes outlined in the case study. 

The main effects of the enhanced flow of information are twofold: 

• an earlier start and better flow of the business process: as the needs are identified at the 
supplier, the fulfilment process can start immediately, without any unnecessary delays; 
and 

• the main decision about transport is made with full information about both the needs of 
petrol stations, the prediction of future demands and the available truck fleet and their 
associated costs. Previously, the decision about order quantities was made by the 
purchasing department (with partial informal help from the petrol station and analytical 
department), while the decision about transport was taken by the transport company 
based on the given orders. 

Consequently earlier only local optimisation at each company in the chain was possible. The 
transferred information in the AS-IS model would only help make the search for local 
optimisation slightly better. The TO-BE model, however, enables both improvements at a single 
company (local optima) and at the global, SC level. The transfer of information is therefore only 
sensible if the business process is structured in such a way that it can also be utilised in decision-
making. This is our answer to the previously mentioned different views on the benefits of 
information sharing. 

Measuring the Business Renovation Effects 
The effect of the changes can be estimated with a simulation of business processes (the 
methodology, advantages and some problems of this approach are presented in depth in (Bosilj-
Vuksic et al., 2000) and simulations of supply and demand. The results of the simulations enable 
the measuring of the effects of possible experiments in business process models (Eriksson & 
Penker, 2000). 

With the first simulation we estimated changes in process execution costs, lead-times and 
employee workloads. The methodology used (Bosilj-Vuksic et al., 2000) does not enable the 
direct measurement of the quality of the process and/or its outputs. Therefore, a second 
simulation was used to estimate changes in the quality and level and costs of stock. 

Both simulations are especially important as they enable us to estimate the consequences of 
possible experiments. The possible benefits of such changes have to be carefully weighted up 
against the costs needed to make those changes to find out the business feasibility of such 
changes (as shown in Groznik, & Mujkic, 2005).  

First, a  three-month simulation of both the AS-IS and TO-BE models was run. In the AS-IS 
model a new transaction is generated daily (the level of petrol is checked once a day), in the TO-
BE it is generated on an hourly basis (the level of stock is checked automatically every hour). In 
the AS-IS model the following employees take part: analyst, purchasing worker, fuel station 
manager, fuel station worker, transport worker and driver. Their hourly wages are considered in 
the model. In addition, transport vehicle (road tanker) costs are included in the simulations of the 
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model. In the TO-BE model the fuel station manager and purchasing worker are no longer 
needed. 

The simulations enable the measuring of both the effects on the SC as a whole and at each 
company and department involved. The cost of each activity or sub-process can also be estimated.  

The convincing results are summarised in Table 1. The label ‘Yes’ refers to those transactions 
that led to the order and delivery of fuel, while the label ‘No’ means a transaction when an order 
was not made since the fuel level was sufficient.  

The average process costs are reduced by almost 70%, while the average lead-time is cut by 62%. 
From this it is clear that this renovation project is justifiable from the cost and time perspectives, 
while the quality changes cannot be directly measured with these business process simulations  

Another interesting observation is that even every NO transaction in the AS-IS model costs $82 
for every fuel station each time (that is on a daily basis). These costs are due to the time and costs 
needed for communication, consultation and decision about orders, even when an order is not 
placed. They are almost completely removed in the TO-BE model due to changes in the process 
and automation of those activities. 

The simulations also enable an estimation of the benefits for each department or organisation. 
While we seek a global instead of a local optimum, it should be noted that a single company is 
unlikely to become involved in such a renovation project unless it can expect benefits for itself. 
The results in Table 2 show that both companies can realise important savings – the results can be 
used to convince the managers of each company of the justifiability of the project. The main 
savings are realised by the petrol company, while the transporter also makes considerable savings 
that are, however, smaller because it has to take responsibility for some activities previously 
performed by the petrol company. 

Table 1: Comparison of simulation results for the AS-IS and TO-BE models 

transaction no. av. lead-time 
(in hrs) 

av. work  
(in hrs) 

av. wait 
(in hrs) 

av. costs 

Yes (AS-IS) 22 28.53 14.06 13.61 $1,054.43

No (AS-IS) 67 5.39 4.6 0.00 $81.72

Yes (TO-BE) 22 10.82 5.87 4.94 $320.17

No (TO-BE) 1058 <0.01 <0.01 0.00 $0.09

Table 2: Total costs per department (3 months) 

department AS-IS TO-BE 
index TO-BE 
(AS IS =100) 

analytic department $51.45 $72.39 141 

fuel station $865.64 $167.53 19 

purchasing 
department $8,069.69 $0.00 

0 

fuel company total $8,986.79 $239.92 3 

transport company $19,686.42 $6,903.31 35 
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The results of the simulations of the AS-IS model are approximately in accordance with the cur-
rent state of the company, which further validates the model. 

Since the use such a simulation of business processes does not directly enable the measurement of 
changes in quality, some additional simulations were run. The results of the business process 
simulation were used as an input for a simulation of supply and demand of fuel. A three-month 
simulation of level of stock at a fuel station that is open 24 hours per day was run.  

Inputs into the simulation include cycle times (average and standard deviations were the result of 
the first simulation), demand prediction for various times of the day (using the old method and 
the new neural networks based method) etc. The reorder point is set at the average demand for 
fuel in lead-time plus a certain safety stock. Each order consists of 30.000 litres of fuel. All inputs 
(e.g. costs for holding a unit of inventory; costs of stock-outs; mistakes in the measurement of 
fuel in the AS-IS model) are based on real industry data. 

As stated, the main aspect of quality is the number of stock-outs. Further, inventory-related costs 
are also estimated as the sum of holding inventory and the costs of stock-outs. 

The simulation was run with Goldsim Pro 9.00. Simulations with different reorder points and 
safety stocks were run with 30 realisations of each simulation. The typical stock fluctuations for 
one run of simulation (with multiple realizations) are shown in Figure 5. 

 

Three different situations were studied: 

• current situation in the AS-IS model (blue line in figure 6); 

• the TO-BE model with the same number of orders (red line in figure 6); and 

• the TO-BE model with twice the number of current orders (yellow line in figure 6). 

These simulations can be used to show the estimate of total inventory-related costs and the 
number of stock-outs in correlation with the level of stock. In Figure 6 the relation between 
reorder point and inventory costs is shown. The reorder point is the perceived level of fuel when 
the order is placed (in the TO-BE model this is the same as the actual level, while in the AS-IS 
model a 5% variation is possible due to an inaccurate measurement method). Inventory costs are 
the sum of inventory holding costs and the costs and loss of profit for each stock-out. 

0
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Figure 5: Stock fluctations in multiple simulation realizations 
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The first situation is shown with a blue line, the second in red, and the third in yellow. 

The recommended reorder point is visible for all three situations. The reorder point is much lower 
in both renewed models. However, it is obvious that while the cost-curve has shifted to the left in 
the TO-BE model, put simply the reduction in process lead-times and costs do not lead to changes 
in the minimum of that curve. However, since the costs of one order are reduced by 70%, it is 
possible to double the number of orders and still reduce the previous total order costs by 40%.  

Therefore, for our case business renovation brings considerable reductions in process execution 
costs, lead times and workloads of employees. It does not reduce inventory holding costs. 
However, the reduction of process costs can enable the increase in order frequency and 
consequently inventory related costs.  

The results of both simulations substantiate the contention that, at least in our case, the transfer 
and utilisation of information drastically reduces the costs, lead-times and employees’ workload, 
while smaller and more frequent orders have the strongest influence on inventory levels and 
costs. Yet, it should not be forgotten that the process changes and reduction of process costs 
enable more frequent orders in the first place. 

While the above findings may not hold in each individual case, the presented methodology 
enables the repeat of a similar experiment to estimate possible changes for that case. 

Potential Implementation Problems 
While the main advantages of the proposed changes are clear, certain general problems were 
identified. Apart from the possible technological problems, that should not be neglected, the 
following issues were identified: 

• Loss of control: since with the changes, the petrol company effectively loses control over 
the process. It does retain some control as its employee has to formally approve the order 
– this would not be necessary from a process viewpoint, but remains in the model in or-
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Figure 6: Relation between costs and reorder point in different models 
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der to slightly reduce the loss of control by the petrol company. Although certain aspects 
can be legally arranged, a high level of trust between companies is a prerequisite for mak-
ing the SC-specific investments as required in our case (see e. g. Handfield and Bechtel 
(2002) for both a literature review and further research on the impact of mutual trust on 
cycle times and SC effectiveness as a whole). 

• the sharing of information can namely be a problematic issue as the companies in the SC 
may not be prepared to share their production data, lead times, especially when these 
companies are independent of each other (Terzi, & Cavalieri, 2004). Indeed, the lack of 
trust between business partners is one of the main hindrances to collaboration in the SC 
context (Barrat, 2004; Ireland, & Bruce, 2000). 

• Asymmetric distribution of costs and benefits: since substantial investments are needed 
from both sides, but the transporter realises less benefits, while taking on new 
responsibilities, risks and a more strategic role in the process. Therefore, the financial 
compensation plan for its services also has to be changed from the previous system that 
was based on the number and punctuality of deliveries to a system based on the quality of 
services for the final customer and average inventory costs for the petrol company. 

• Different organizational cultures and leadership styles: these will have to be aligned in to 
suit the SC. Although changes in organizational culture were not examined in this case 
study, its importance has to be emphasized. 

• A new way of thinking: since employees will have to seek solutions on the SC-levels – 
global instead of local optima and learn to cooperate closer with its supplier/buyer. 
Changes in human behavior are usually the hardest to achieve. 

Conclusion 
In the paper we analysed the main aspects needed for the successful renovation, integration and 
operation of SCs. The core idea is that the successful implementation of SC integration projects is 
not as much a technological problem and that a thorough study of the current and desired states of 
business processes in all companies involved is required.  

The case study showed a two-phased approach to estimating the different benefits of business 
process renovation with the use of simulations. The transfer of information brings important 
advantages in process costs and lead-times, while the resulting possibility of smaller and more 
frequent orders means reduced inventory costs. 

References 
Barrat, M. (2004). Understanding the meaning of collaboration in the supply chain. Supply Chain 

Management: An International Journal, 9 (1), 30-42. 

Barratt, M., & Oliveira, A. (2001). Exploring the experiences of collaborative planning: The enablers and 
inhibitors. International Journal of Physical Distribution & Logistics Management, 31 (2), 266-289. 

Bay, B., Tang, N., & Bennett, D. (2004). An empirical study of the imperatives for a supply chain 
implementation project in Seagate Technology International. Supply Chain Management, 9 (4), 331 – 
340.  Bosilj-Vuksic, V., Indihar Stemberger, M., Jaklic, J., & Kovacic, A. (2002). Assessment of E-Business 
Transformation Using Simulation Modeling. Simulation, 78 (12), 731-744. 

Bridgefield Group ERP/Supply Chain Glossary. (2004). Retrieved November, 1 2005 from  
http://www.bridgefield-group.com/glos8.htm  

Burgess, R. (1998). Avoiding supply chain management failure: Lessons from business process re-
engineering. International Journal of Logistics Managemen,. 9 (1), 15-23.  



 Trkman, Groznik 

 43 

Burke, G., & Peppard, J. (1995). Examining business process re-engineering: Current perspectives and 
research direction. London: Kogan Page. 

Cachon, G., & Fisher, M. (2000). Supply chain inventory management and the value of shared information. 
Management Science, 46 (8), 1032-1048. 

Chan, F., & Qi, HJ. (2003). An innovative performance measurement method for supply chain 
management. Supply Chain Management: An International Journal, 8 (3), 209-223. 

Chang, S. L. (2000). Information technology in business processes. Business Process Management, 6 (3), 
224–237. 

Chen, M. (1999). BPR methodologies: Methods and tools. In J. Elzinga, T. Gulledge, & C. Lee (Eds.), 
Business process engineering (pp. 187-212). Massachusetts: Kluwer Academic Publishers. 

Cox, A. (2004). The art of the possible: Relationship management in power regimes and supply chains. 
Supply Chain Management: An International Journal, 9 (5), 346-356. 

Cox, A., Chicksand, L., & Ireland, P. (2001). The e-business report. Boston: Earlsgate Press. 

Cunningham, P., & Froschl, F. (1999). Electronic business revolution. Berlin-Heidelberg: Springer. 

Davenport, T. H. (1993). Process innovation: Reengineering work through information technology, 
Boston: Harvard Business School. 

Davenport, T. H., & Short J. (1990). The new industrial engineering: Information technology and business 
process redesign. Sloan Management Review, 31 (4), 11-27. 

Disney, S.M., Naim, M.M., & Potter, A. (2004). Assessing the impact of e-business on supply chain 
dynamics. International Journal of Production Economics, 89 (2), 109-118. 

Eriksson, H.E., & Penker, M. (2000). Business modeling with UML: Business patterns at work. John Wiley 
& Sons. 

Ferbar, L. (2004). How much can we spare with E-business: Examining the effects in supply chain 
management. Journal of Issues in Informing Science and Information Technology, 1, 141-155. 
Available at http://proceedings.informingscience.org/InSITE2004/028ferba.pdf  

Forrester, J (1958). Industrial dynamics: A major breakthrough for decision makers. Harvard Business 
Review, 36 (4), 37-66.  

Forrester, J (1961). Industrial dynamics. Cambridge: MIT Press. 

Gavirneri, S. (2002). Information flows in capacitated supply chains with fixed ordering costs. 
Management Science. 48 (5), 644-651.  

Gayialis, S., & Tatsiopoulos I. (2004). Design of an IT-driven decision support system for vehicle routing 
and scheduling. European Journal of Operational Research, 152 (2), 382-398. 

Gottschalk, P., & Solli-Saether, H (2001). Differences in stage of integration between business planning 
and information systems planning according to value configurations. Informing Science Journal, 4 (1), 
1-10. Available at http://inform.nu/Articles/Vol4/v4n1p001-010.pdf  

Groznik, A, & Mujkic, E (2005). Management oskrbovalne verige v naftni industriji [Supply chain 
management in oil industry]. Uporabna informatika, 13 (3), 146-152. 

Gunasekaran, A., Patel, C., & McGaughey, R. (2004). A framework for supply chain performance 
measurement. International Journal of Production Economics, 87 (3), 333-347. 

Hammer, M., & Champy, J. (1993). Reengineering the corporation. New York: Harper Collins Books. 

Handfield, R., & Bechtel, C. (2002). The role of trust and relationship structure in improving supply chain 
responsiveness. Industrial Marketing Management, 31 (4), 367-382.  

Hengst, M., & Sol, H. (2001). The impact of information and communication technology on interorganiza-
tional coordination: Guidelines from theory. Informing Science Special Series on Information Ex-



Measurement of Supply Chain Integration Benefits 

44 

change in Electronic Markets, 4 (4), 129-137. Available at http://inform.nu/Articles/Vol4/v4n4p129-
138.pdf  

Hoek, R. (2001). E-supply chains – virtually non-existing. Supply Chain Management: An International 
Journal, 6 (1), 21-28. 

Holweg, M., & Bicheno, J. (2002). Supply chain simulation - a tool for education, enhancement and 
endeavour. International Journal of Production Economics, 78, 163-175. 

Indihar Stemberger, M., Jaklic, J., & Popovic, A. (2004). Suitability of process maps for business process 
simulation in business process renovation projects. Proceedings of the 2004 European Simulation 
Symposium, Budapest. 

Ireland, R., & Bruce, R. (2000). CPFR: Only the beginning of collaboration. Supply Chain Management 
Review, 4 (4), 80-88. 

Jacobson, I. (1995). The object advantage. Addison – Wesley: ACM Press Books. 

Kidd, J, Richter, F, & Li, X. (2003). Learning and trust in supply chain management. Management 
Decision, 41 (7), 603 – 612. 

Lambert, D.M., & Cooper, M.C. (2000). Issues in supply chain management. Industrial Marketing 
Management. 29 (1), 65-83. 

Lau, H.C.W., & Lee, W.B. (2000). On a responsive supplychain information system. International Journal 
of Physical Distribution & Logistics Management, 30 (7/8), 598-610. 

Mason-Jones, R., & Towill, D.R. (1997). Information enrichment: Designing the supply chain for 
competitive advantage. Supply Chain Management, 2 (4), 137-148. 

McGuffog, T., & Wadsley, N. (1999). The general principles of value chain management. Supply Chain 
Management: An International Journal, 4 (5), 218-225. 

McIvor, R., Humphreys, P., & McAleer, W. (1997). The implications of the trend towards partnership 
sourcing on buyer-supplier relations. The Journal of General Management, 23 (1), 1-5. 

Miller, M. L. (1994). Whole system architecture: Beyond reengineering: A guidebook for designing work 
processes and human systems for high performance capabilities. Atlanta: Miller Howard Consulting 
Group. 

Owens, S., & Levary, R. (2002). Evaluating the impact of electronic data interchange on the ingredient 
supply chain of a food processing company. Supply Chain Management: An International Journal, 7 
(4), 200-211. 

Persson, F., & Olhager, J. (2002). Performance simulation of supply chain designs. International Journal of 
Production Economics, 77 (3), 231-245. 

Phipps, D. (2000). IT strategies for e-business that work. Symposium ITexpo, Gartner Group, Orlando, 
Florida. 

Popovic, A, Indihar Stemberger, M, & Jaklic, J. (in press). Using process maps for simulation modelling in 
business process change projects. Interdisciplinary Journal of Information, Knowledge, and 
Management.  

Prasad, B. (1999). Hybrid re-engineering strategies for process improvement. Business Process 
Management Journal, 5 (2), 178-197. 

Stank, T.P., Crum, M., & Arango, M. (1999). Benefits of inter-firm co-ordination in food industry supply 
chains. Journal of Business Logistics, 20 (2), 21-41. 

Steckel, J, Gupta S, & Banerji A (2004). Supply chain decision making: Will shorter cycle times and shares 
point-of-sale information necessarily help? Management Science, 50 (4), 458-464. 

Terzi, S., & Cavalieri, S. (2004). Simulation in the supply chain context: A survey. Computers in Industry, 
53 (1), 3-16. 



 Trkman, Groznik 

 45 

Trkman, P. (2000). Business success and informatization (Uspesnost poslovanja in informatizacija). Ljubl-
jana : Faculty of Economics (in Slovenian). 

Trkman, P., Indihar Stemberger, M., & Jaklic, J. (2005). Information transfer in supply chain management. 
Issues in Informing Science and Information Technology, 2, 559-573. Available at 
http://2005papers.iisit.org/I46f91Trkm.pdf  

Turban, E., McLean, E., & Wetherbe, J. (2004). Information technology for management (4th ed.). New 
York: John Wiley & Sons. 

Venkatraman, N. (2000). Five steps to a dot-com strategy: How to find your footing on the web. Sloan 
Management Review, 41 (3), 15-28. 

Venkatraman, N., & Henderson, J. C. (1998). Real strategies for virtual organizing. Sloan Management 
Review, 40 (1), 33-48. 

Wagner, BA, Fillis, I., & Johansson, U. (2003). E-business and e-supply strategy in small and medium 
sized businesses (SMEs). Supply Chain Management: An International Journal, 8 (4), 343-354. 

Wijnhoven, F. (2001). Models of information markets: Analysis of markets, identification of services, and 
design models. Informing Science: Special Series on Information Exchange in Electronic Markets, 4 
(4), 117-128. Available at http://inform.nu/Articles/Vol4/v4n4p117-128.pdf  

Biographies 
Peter Trkman, M. Sc. is an assistant lecturer for Information Man-
agement at the Faculty of Economics, University of Ljubljana, Slove-
nia. He has (co)authored several journal and conference papers about 
operations research, specially the cutting stock problem, theoretical 
and practical considerations of computer literacy education, strategic 
use of IT and web pages, economics of telecommunications, business 
models and processes for e-commerce and related topics.  He partici-
pated in various domestic and international research projects on those 
topics. He is a founding member of Informing Science Institute and 
program committee member for INSITE international conferences. 

 

Aleš Groznik is assistant professor in the Department of Information 
Sciences at the Faculty of Economics, University of Ljubljana. He 
holds a first degree and a M.Sc. in Engineering and a M.Sc. and Ph.D. 
in Information Sciences from University of Ljubljana. He has exten-
sive industry experience in management and strategic information sys-
tems gained working for several multinationals. His research interest is 
in the areas of information system role within the broader context of 
corporate objectives, management and strategic information system 
planning, information technology productivity, information technology 
management and the role of information systems in ever changing 
business environments. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /A770Roman
    /AachenBT-Bold
    /AachenBT-Roman
    /AachenDEE-Medi
    /AbadiMT-CondensedExtraBold
    /AbadiMT-CondensedLight
    /ACharmingFont
    /AdelonLight
    /AdineKirnbergRegular
    /AdLibBT-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agnes
    /AharoniBold
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldCondensed
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Algerian
    /AlgerianBasDEE
    /AllegroBT-Regular
    /Allstar
    /AlmanacMT
    /Aloisen
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmericanaBT-Bold
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /AmericanGaramondBT-Bold
    /AmericanGaramondBT-BoldItalic
    /AmericanGaramondBT-Italic
    /AmericanGaramondBT-Roman
    /AmericanTextBT-Regular
    /AmericanTypItcDEE-Bold
    /AmericanTypItcDEE-Medi
    /AmerigoBT-BoldA
    /AmerigoBT-BoldItalicA
    /AmerigoBT-ItalicA
    /AmerigoBT-MediumA
    /AmerigoBT-MediumItalicA
    /AmerigoBT-RomanA
    /AmerTypewriterITCbyBT-Bold
    /AmerTypewriterITCbyBT-Medium
    /AmphionBold
    /AmphionItalic
    /AmphionOutline
    /AmphionRegular
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AnniesHand-Plain
    /Archie
    /ArdleysHand-Plain
    /ArenaBlack
    /ArenaBlack-Italic
    /ArenaCondensed
    /ArenaCondensed-Bold
    /ArenaCondensed-BoldItalic
    /ArenaCondensed-Italic
    /ArenaOutline
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Arizona
    /ArronsHand-Plain
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /ArsisDEE-Regu
    /ArsisDEE-ReguItal
    /AubreysHand-Plain
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarGotItcTEE-Book
    /AvantGarGotItcTEE-BookObli
    /AvantGarGotItcTEE-Demi
    /AvantGarGotItcTEE-DemiObli
    /Avian
    /Avian-Bold
    /Avian-BoldItalic
    /Avian-Italic
    /B733Deco
    /Bailey
    /BakerSignetBT-Roman
    /BalloonBT-Bold
    /BalloonBT-ExtraBold
    /BalloonBT-Light
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BaskervilleOldFacDEE
    /BaskOldFace
    /BassetBold
    /BassetBoldItalic
    /BassetItalic
    /BassetRegular
    /Batang
    /BauerBodDEE-Bold
    /BauerBodDEE-Regu
    /BauerBodDEE-ReguItal
    /BauerBodoniBT-BlackCondensed
    /BauerBodoniBT-BlackItalic
    /BauerBodoniBT-Bold
    /BauerBodoniBT-BoldCondensed
    /BauerBodoniBT-BoldItalic
    /BauerBodoniBT-Italic
    /BauerBodoniBT-Roman
    /BauerBodoniBT-Titling
    /Bauhaus93
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /BauhausITCEE-Heav
    /BauhausItcTEE-Bold
    /BauhausItcTEE-Medi
    /BealeCharming
    /BeatMyGuest
    /BeeskneesITC
    /BellCentennialBT-Address
    /BellCentennialBT-BoldListing
    /BellCentennialBT-NameAndNumber
    /BellCentennialBT-SubCaption
    /BellGothicBT-Black
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BelweBT-Bold
    /BelweBT-Light
    /BelweBT-Medium
    /BelweBT-RomanCondensed
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BenguiatItcTEE-Bold
    /BenguiatItcTEE-BoldItal
    /BenguiatItcTEE-Book
    /BenguiatItcTEE-BookItal
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashion
    /BernhardFashionBT-Regular
    /BernhardModern
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BibleScrT
    /BinnerDEE
    /BlackadderITC-Regular
    /Blackletter686BT-Regular
    /BlippoBlaDEE
    /BlippoBT-Black
    /BNMansonNightsHebrew
    /BNOldHebrew
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BoltBoldITCbyBT-Regular
    /BonApetitMT
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookdings
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BordeauxBlack
    /BordeauxBlackHollow
    /BordeauxHeavy
    /BordeauxLight
    /BordeauxMedium
    /BostonBlack
    /BostonBlack-Italic
    /Boston-Bold
    /Boston-BoldItalic
    /Boston-Italic
    /BostonRegular
    /BradleyHandITC
    /Braggadocio
    /BravoScriptSSK
    /BremenBT-Black
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BroadwayBT-Regular
    /BroadwayEngravedBT-Regular
    /BrodyD
    /BruceOldStyleBT-Italic
    /BruceOldStyleBT-Roman
    /Brush445BT-Regular
    /Brush455BT-Regular
    /Brush738BT-RegularA
    /BrushHand
    /BrushScrDEE
    /BrushScript
    /BrushScriptBT-Regular
    /BrushScriptMT
    /BudmoJiggler
    /BudmoJigglerBold
    /BulmerBT-Italic
    /BulmerBT-Roman
    /BusoramaITCbyBT-Medium
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Calligraphic421BT-RomanB
    /Calligraphic810BT-Italic
    /Calligraphic810BT-Roman
    /CamelliaDEE
    /CandidaBT-Bold
    /CandidaBT-Italic
    /CandidaBT-Roman
    /Capacitor
    /CarminaBT-Black
    /CarminaBT-BlackItalic
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOldFaceBT-Heavy
    /CaslonOldFaceBT-Italic
    /CaslonOldFaceBT-Roman
    /CaslonOpenfaceBT-Regular
    /CasqueOpenFace
    /Castellar
    /CataneoBT-Bold
    /CataneoBT-BoldSwash
    /CataneoBT-Light
    /CataneoBT-Regular
    /CataneoBT-RegularSwash
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /CaxtonBT-Light
    /CaxtonBT-LightItalic
    /Centaur
    /Century
    /Century725BT-Black
    /Century725BT-Bold
    /Century725BT-BoldCondensed
    /Century725BT-Italic
    /Century725BT-Roman
    /Century725BT-RomanCondensed
    /Century731BT-BoldA
    /Century731BT-BoldItalicA
    /Century731BT-ItalicA
    /Century731BT-RomanA
    /Century751BT-ItalicB
    /Century751BT-RomanB
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyTEE-Bold
    /CenturyOldStyTEE-Regu
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /CenturySchTEE-Bold
    /CenturySchTEE-BoldItal
    /CenturySchTEE-Regu
    /CenturySchTEE-ReguItal
    /Chancery
    /Chancery-Bold
    /CharlesworthBold
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CharterITCbyBT-Black
    /CharterITCbyBT-BlackItalic
    /CharterITCbyBT-Bold
    /CharterITCbyBT-BoldItalic
    /CharterITCbyBT-Italic
    /CharterITCbyBT-Roman
    /Charting
    /ChaseCallasSH
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /CheltenhamItcTEE-Bold
    /CheltenhamItcTEE-Book
    /Chiller-Regular
    /ChinaTown
    /CityDEE-Bold
    /CityDEE-Ligh
    /CityDEE-Medi
    /CivicBlack
    /CivicBlack-Italic
    /ClarendonBT-Black
    /ClarendonBT-Bold
    /ClarendonBT-BoldCondensed
    /ClarendonBT-Heavy
    /ClarendonBT-Light
    /ClarendonBT-Roman
    /ClarendonBT-RomanCondensed
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /Clocks
    /CloisterBlackBT-Regular
    /CloisterOpenFaceBT-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialScrDEE
    /CommercialScriptBT-Regular
    /CompactaBT-Black
    /CompactaBT-Bold
    /CompactaBT-BoldItalic
    /CompactaBT-Italic
    /CompactaBT-Light
    /CompactaBT-Roman
    /CompactaPEE-Blac
    /Computer
    /CookieBlack
    /CookieBlack-Italic
    /COOL-Normal
    /CooperBlack
    /CooperBT-Black
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-BlackItalicHeadline
    /CooperBT-BlackOutline
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopperplateGothicLight
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CornetScript
    /CosmicPlain
    /CosmicTwoPlain
    /CountdownD
    /Courier
    /Courier10PitchBT-Bold
    /Courier10PitchBT-BoldItalic
    /Courier10PitchBT-Italic
    /Courier10PitchBT-Roman
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CrackMan
    /CricketRegular
    /CrystalsHand-Plain
    /CurlzMT
    /CushingITCbyBT-Heavy
    /CushingITCbyBT-HeavyItalic
    /CushingItcTEE-Heav
    /CushingItcTEE-HeavItal
    /DahlingScriptSSK
    /Daniela
    /DauphinPlain
    /DavidaBoldBT-Regular
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Decorated035BT-Regular
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Desdemona
    /DeVinneBT-Italic
    /DeVinneBT-Roman
    /DeVinneBT-Text
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dingbats1
    /Dingbats2
    /DirectionsMT
    /DiskusD-Medi
    /DomBoldBT-Regular
    /DomCasualBT-Regular
    /DomDiagonalBT-Bold
    /DomDiagonalBT-Regular
    /Dutch766BT-BoldA
    /Dutch766BT-ItalicA
    /Dutch766BT-RomanA
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-ExtraBoldItalic
    /Dutch801BT-Italic
    /Dutch801BT-ItalicHeadline
    /Dutch801BT-Roman
    /Dutch801BT-RomanHeadline
    /Dutch801BT-SemiBold
    /Dutch801BT-SemiBoldItalic
    /Dutch809BT-BoldC
    /Dutch809BT-ItalicC
    /Dutch809BT-RomanC
    /Dutch811BT-BoldD
    /Dutch811BT-BoldItalicD
    /Dutch811BT-ItalicD
    /Dutch811BT-RomanD
    /Dutch823BT-BoldB
    /Dutch823BT-BoldItalicB
    /Dutch823BT-ItalicB
    /Dutch823BT-RomanB
    /DymaxionScript
    /E780Blackletter
    /E780BlackletterBold
    /EdgertonsHand-Plain
    /EdwardianScriptITC
    /Egyptian505BT-Bold
    /Egyptian505BT-Light
    /Egyptian505BT-Medium
    /Egyptian505BT-Roman
    /Egyptian710BT-RegularA
    /ElegantGaramondBT-Bold
    /ElegantGaramondBT-Italic
    /ElegantGaramondBT-Roman
    /Elephant-Italic
    /Elephant-Regular
    /ElliesHand-Plain
    /Elmore
    /EmbassyBT-Regular
    /EmpireBT-Regular
    /EnglischeSchT-Bold
    /EnglischeSchT-DemiBold
    /EnglischeSchT-Regu
    /English
    /English111AdagioBT-Regular
    /English111PrestoBT-Regular
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EngraversMT-Bold
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /EnviroDEE
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasItcPEE-Ultr
    /ErasItcTEE-Bold
    /ErasItcTEE-Demi
    /ErasItcTEE-Ligh
    /ErasItcTEE-Medi
    /ErasITC-Ultra
    /EstrangeloEdessa
    /EurostileBold
    /EurostileRegular
    /EwieD
    /Exmouth
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /Exotic350BT-Light
    /F821Deco
    /Fadgod
    /FelixTitlingMT
    /FencesPlain
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /FixedMiriamTransparent
    /Flareserif821BT-Bold
    /Flareserif821BT-Light
    /Flareserif821BT-Roman
    /FlashD-Bold
    /FlashD-Ligh
    /FlemishScriptBT-Regular
    /FloersheimHebrew
    /FloersheimHebrew3
    /FlorasHand-Plain
    /Florentine
    /Florentine-Bold
    /FolioBT-Bold
    /FolioBT-BoldCondensed
    /FolioBT-Book
    /FolioBT-ExtraBold
    /FolioBT-Light
    /FolioBT-LightItalic
    /FolioBT-Medium
    /FolioTEE-BoldCond
    /FolioTEE-Medi
    /FootlightMTLight
    /Formal436BT-Regular
    /FormalScript
    /ForteMT
    /FrakturBT-Regular
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /Freehand471BT-Regular
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FritzBold
    /FritzRegular
    /FrugalSans-Bold
    /FrutigerLinotype-Bold
    /FrutigerLinotype-BoldItalic
    /FrutigerLinotype-Italic
    /FrutigerLinotype-Roman
    /FunctionLHHeavy
    /FunctionLHHeavyOblique
    /FunctionLHLight
    /FunctionLHLightOblique
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FuturistBlack
    /FuturistBold
    /FuturistBoldItalic
    /FuturistItalic
    /FuturistRegular
    /G820Deco
    /GailsHand-Plain
    /GandoBT-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GarnetBold
    /GarnetBoldItalic
    /GarnetItalic
    /GarnetRegular
    /Gautami
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeometricSlab703BT-XtraBoldCond
    /GeometricSlab703BT-XtraBoldItal
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /GhoulyCaps
    /Gigi-Regular
    /GildeBold
    /GildeBoldItalic
    /GildeItalic
    /GildeRegular
    /GiliganBlack
    /GiliganExtraBold
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoodTimes
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudyStout
    /Gradl
    /GrailLight
    /Greyhound
    /GreyhoundBold
    /GreyhoundBoldItalic
    /GreyhoundItalic
    /Haettenschweiler
    /HammerFat
    /HammerThin
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /Harrogate
    /Hebrew
    /hebrewHC
    /HebrewItalic
    /Hebrew-Italic
    /HebrewParticipants
    /HebrewRegular
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HobbyHeadline
    /HoboBT-Regular
    /HolidaysMT
    /Home
    /Home-Bold
    /Home-Italic
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Humanist777BT-LightB
    /I781Deco
    /Impact
    /ImpressBT-Regular
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Inter
    /IowanOldStyleBT-Black
    /IowanOldStyleBT-BlackItalic
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Isonorm
    /JamesHand-Plain
    /Japanette
    /Jokerman-Regular
    /JolenesHand-Plain
    /JuiceITC-Regular
    /Julius-BThyssen
    /JurassicHebrew
    /K792Geometrical
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KEYCAPS
    /KeypunchPlain
    /KeystrokesMT
    /KidsPlain
    /KinoMT
    /KoffeeBold
    /KoffeeRegular
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KroneBold
    /KroneBoldItalic
    /KroneExtraBold
    /KroneItalic
    /KroneRegular
    /KtavMeugalHebrew
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /KunstlerScript
    /LaplandExtraBold
    /LaplandExtraBold-Italic
    /LasVegasD
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LevenimMT
    /LevenimMTBold
    /LibertyBT-Regular
    /Lithograph-Bold
    /LithographLight
    /LubalinGraphITCbyBT-Bold
    /LubalinGraphITCbyBT-Book
    /LubalinGraphITCbyBT-Medium
    /LubalinGraphITCbyBT-XtraLight
    /LuciaBT-Regular
    /LucidaBlackletter
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Macao
    /Magneto-Bold
    /MaiandraGD-DemiBold
    /MaiandraGD-Italic
    /MaiandraGD-Regular
    /Majestic-Bold
    /Mangal-Regular
    /MapInfoCartographic
    /MarqueeEngraved
    /MarqueeRegular
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MeadBold
    /MercuriusScriptMT-Bold
    /MetalHebrew
    /Metropolis
    /MicrosoftSansSerif
    /MicroStencilBlack
    /Minion-Web
    /MiniPicsArtJam
    /MiniPicsClassic
    /MiniPicsLilCritters
    /MiniPicsLilEdibles
    /MiniPicsLilEvents
    /MiniPicsLilStuff
    /MiniPicsLilVehicles
    /MiniPicsRedRock
    /MinstrelRegular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /Monospace821BT-Roman
    /Monotypecom
    /MonotypeCorsiva
    /MonotypeSorts
    /MonotypeSorts2
    /MotterFemD
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MurrayHillBT-Bold
    /MVBoli
    /NapoliSerialXlight
    /Narkisim
    /NeonCaps
    /NevisonCasD
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCR-A
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OldEnglish
    /OldEnglishTextMT
    /Onyx
    /OptaneBold
    /OptaneBoldItalic
    /OptaneExtraBold
    /OptaneExtraBold-Italic
    /OptaneItalic
    /OptaneRegular
    /OracleItalic
    /OracleRegular
    /OrbitBbyBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalisadeBold
    /PalisadeBoldItalic
    /PalisadeItalic
    /PalisadeRegular
    /Papyrus-Regular
    /Parchment-Regular
    /ParkPlace
    /PartiesMT
    /PenyaeBold
    /PepitaMT
    /PepperPlain
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PioneerITCbyBT-Regular
    /Pixel
    /PizzicatoSwash
    /PlacardMT-Condensed
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PosterBodoniBT-Roman
    /PresidentPlain
    /Pristina-Regular
    /Protege
    /PTBarnumBT-Regular
    /QuadrilleScriptBlackSSKBold
    /QuestsHand-Plain
    /QuicksilverITC-Normal
    /QuillScript-Normal
    /QuorumITCbyBT-Black
    /QuorumITCbyBT-Light
    /QuorumITCbyBT-Medium
    /Raavi
    /RageItalic
    /RansomBold
    /RansomBoldItalic
    /RansomItalic
    /RansomRegular
    /Ravie
    /RefSpecialty
    /RevelRegular
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RodTransparent
    /RollingStone
    /RollingStone-Italic
    /Salmon
    /SchoolbookBold
    /SchoolbookBoldItalic
    /SchoolbookItalic
    /SchoolbookRegular
    /ScriptMTBold
    /SeagullBT-Bold
    /SeagullBT-Heavy
    /SeagullBT-Light
    /SeagullBT-Medium
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignsMT
    /SimSun
    /Slalom
    /SloganD
    /Sloop-ScriptOne
    /Sloop-ScriptThree
    /Sloop-ScriptTwo
    /SnapITC-Regular
    /SnellBT-Black
    /SnellBT-Bold
    /SnellBT-Regular
    /SoutaneBold
    /SoutaneBoldItalic
    /SoutaneItalic
    /SoutaneRegular
    /SouthParkHebrew
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SportsThreeMT
    /SportsTwoMT
    /Sprint
    /SPSSMarkerSet
    /SquareSlabserif711BT-Bold
    /SquareSlabserif711BT-Light
    /SquareSlabserif711BT-Medium
    /Sshlinedraw
    /Staccato222BT-Regular
    /Staccato555BT-RegularA
    /StarTrekHebrew
    /StarTrekHebrewItalic
    /Stencil
    /StencilRegular
    /StymieBT-Bold
    /StymieBT-BoldItalic
    /StymieBT-ExtraBold
    /StymieBT-ExtraBoldCondensed
    /StymieBT-Light
    /StymieBT-LightItalic
    /StymieBT-Medium
    /StymieBT-MediumItalic
    /SureThingDVDSymbols
    /SureThingDVDSymbolsII
    /SureThingSymbols
    /Surfboard
    /SurfboardBold
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tabasco
    /TadaakiHebrew
    /Tahoma
    /Tahoma-Bold
    /Tango
    /TechnicalItalic
    /TechnicalPlain
    /TechnicalRegular
    /TempusSansITC
    /Tentaclehebrew
    /TiffanyITCbyBT-Demi
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /Times-Bold
    /Times-BoldItalic
    /TimeScrD-Bold
    /TimeScrD-Ligh
    /TimeScrD-Medi
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TLAsian
    /TLCentralEurope
    /TLCyrillic2
    /TLEastEurope2
    /TLHelpCyrillic
    /TLNaskh2
    /TLNaskhHelp31
    /TransportMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribalHebrew
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /UltraShadow
    /UniversalBlack
    /University
    /VacationMT
    /VagabondBold
    /VagabondRegular
    /VAGRound
    /VAGRoundedBT-Regular
    /VanessasHand-Plain
    /Vb02
    /VbAVT
    /VBjrnet
    /VBmw
    /VBox
    /VBRH
    /Velvet
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /VivaldiD
    /Vivaldii
    /VladimirScrD
    /VladimirScript
    /Vrinda
    /WaltographyMV
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /Webdings
    /WendysHand-Plain
    /Westminster
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BlackExtended
    /ZurichBT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.03333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice


