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Abstract— Concurrent Design is a rather complicated method, 
which on the one side require theoretical knowledge of how 
projects best should be carried out, while it on the other side 
requires practical training and experience in order to utilize the 
method in a good way. In this paper we present the main findings 
from a study where we followed two implementations of a Master's 
degree course of 15 ECTS within Concurrent Design, that includes 
both theoretical and practical training. The overall objective for 
the study was to understand how training within Concurrent 
Design should take place in the best possible way. Our findings 
suggest there should be an interplay between theoretical training, 
practical training, collective reflection among those involved, and 
utilization of an infrastructure which is also adapted to training 
purposes. The main contribution presented in this paper is the 
TPRI-Model for improved training in Concurrent Design where 
the interplay of Theory, Practice, Reflection and Infrastructure 
are discussed. 
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I. INTRODUCTION 

Concurrent Design (CCD) is a methodological approach, 
which should contribute to solve multidisciplinary design 
problems in an effective and efficient way. If this approach is 
practiced properly, one can reduce the development time and 
save costs, while getting solutions of better quality. However, 
CCD is complicated and it requires a lot of training and practical 
experience before one can expect to achieve the desired benefits 
[1].  

In 2014 our institute established a master's degree program 
in Computer Supported Cooperative Work and a core subject of 
this program is a course of 15 ECTS within CCD. In this course, 
students get training in the use of CCD, which should make them 
able to participate in CCD projects and contribute to the 
introduction of CCD in future organizations.  

Before this study started, we have seen that training in CCD 
is crucial to achieve the desired benefits, also when the method 
is used in a professional context. We have tried different kinds 
of training, with different arrangements and duration, and with 
different kinds of learning material and activities. This has 
created the basis for the research question in this study, which is 
to figure out how the training in CCD should take place to 
achieve defined learning outcomes, the best possible way.  

In this paper we present findings from an action research 
project that has been going on for two years, where we have 
followed two implementations of the Master’s degree course in 
CCD. The action research process included instructional 
planning, course implementations, evaluation and justifications 
of the learning activities. As part of this process we have been 
through several action research cycles, made changes between 
each cycle, and tried out different training approaches. 

Following this introduction is the Concurrent Design and the 
need for Improved Training section with a brief description 
about the background for the prevalence of CCD, as well as an 
explanation regarding how we understand this concept. Then, 
follows the Research Methodology section where we explain 
how the research was undertaken, how data collection has taken 
place and what research data the study is based on. Next, we 
introduce the TPRI-Model for Improved Training in Concurrent 
Design. The TPRI-Model is the main contribution of this study 
and an answer to the research question regarding how training in 
CCD should take place. This section is composed of sub-
sections where we respectively discuss theoretical training, 
practical training, reflection among the participants, and 
infrastructure. Finally, we provide with a brief discussion and a 
summary of the main findings. 

II. CONCURRENT DESIGN AND THE NEED FOR  
IMPROVED TRAINING 

CCD builds on principles of a more comprehensive 
discipline, which is known as Concurrent Engineering. 
Concurrent Engineering deals with integrated product 
development with an emphasis on customer involvement and a 
well cooperating multidisciplinary team. The purpose is to 
avoid sequential office-to-office communication between 
experts representing different disciplines, if the tasks are 
interdependent and better solved in multidisciplinary teams 
working concurrently. The following definition of European 
origin reflects this: “Concurrent Engineering is a systematic 
approach to integrated product development that emphasizes 
the response to customer expectations. It embodies team values 
of co-operation, trust and sharing in such a manner that decision 
making is by consensus, involving all perspectives in parallel, 
from the beginning of the product life-cycle” [2, s. 329].  

The American Institute for Defence Analysis wrote a 
comprehensive report on Concurrent Engineering in 1988. The 



background for this study was that the materials developed or 
purchased by the American Defence were very expensive, had 
a long development time, while it lacked the desired quality. 
The report concluded that Concurrent Engineering would result 
in improved product quality, at lower cost, and with less 
development time, and it included a discussion regarding what 
is required to implement concurrent methodologies [3]. Since 
then has Concurrent Engineering and integrated product 
development gradually developed to become a norm within 
certain industrial areas, for developing and introducing new 
products to the market [4], 

Some practitioners do not mark the distinction between 
CCD and Concurrent Engineering, while others claim that CCD 
is the initial phases of the Concurrent Engineering process [5]. 
Additionally, we have the concept of a Concurrent Design 
Facility [2], [6], or a Collaborative Design Environment [7] 
which are environments for conducting CCD sessions. This is 
working sessions where all design team members from different 
disciplines meet concurrently, utilize appropriate software 
tools, and communicates regarding various aspects of the 
problem in question. A CCD session is realized as intensive and 
multidisciplinary collaboration, which is managed by a 
facilitator and lasts for approximately 3.5 hours. The overall 
goal for these sessions are to develop good and comprehensive 
solutions in the most efficient manner. 

The authors behind this study belongs to a group of 
Norwegian university researchers that has worked with CCD in 
the past decade. Our interest for this method has partly been 
driven by the fact that several oil companies on the Norwegian 
continental shelf has implemented this way of work [1]. 
Furthermore, we have also found that the method can be used 
within other areas where multidisciplinary problem solving is 
required. CCD is a methodical approach, used to solve 
multidisciplinary design problems expediently. This is 
accomplished by establishing a multidisciplinary team that 
follows a process, including a set of CCD sessions, where 
specific design challenges are handled. The sessions are 
conducted in a facility, in which the team uses appropriate tools 
and benefits from an infrastructure supporting cooperation to 
develop comprehensive solutions [8]. 

However, our experience shows that it might be difficult to 
get desired results, the first time CCD is used with new 
participants in a project. New participants could claim that they 
see the usefulness of the method, but they do not always save 
time or resources, and they do not always get better results. 
Even though they claim they understand the method, it might 
be that they have missed important details to make it work 
optimal [9].  

We find no other studies on how training in CCD should 
take place, but we find studies on training in Participatory 
Design [10], [11], studies on training in agile methods [12], or 
studies on training in project management [13]. The challenges 
of these studies have much in common with training in CCD 
since they also concern multidisciplinary problem solving with 
collaboration between different stakeholders, involvement of 
the customer, and stimulation to creative problem solving. 
Commonalities reported from these studies are that one must 

offer a mixture of lectures and tasks in order to provide a 
theoretical background, as well as practical experiences where 
students are able to try this out on real problems. This is in line 
with social constructivist learning theories [14], i.e. the students 
should become collaborative creators of knowledge, proactive 
problem solvers and critical thinkers, rather than simple 
knowledge recipients. 

III. RESEARCH METHODOLOGY 

The methodological approach used in this study is based on 
action research. This is a research approach that could be used 
in connection with the introduction of new artefacts in an 
organization [15]–[17], and we refer to training in CCD as an 
example of such an artefact. The overall objective for this study 
was to understand how training within Concurrent Design 
should take place and to document this for utilization in future 
training programs. 

A. Research Environment and Participants 

Agreements were established between the researchers, i.e. 
the tutors who was responsible for the training, and the clients, 
which in this case was master degree students who took a 15 
ECTS course in Concurrent Design. The course was taken by 15 
students in spring 2015 and 14 students in spring 2016. Since 
this research took place in connection with courses, there was no 
negotiations between the parties involved (tutors and students) 
regarding project approaches. The tutors established a schedule 
for both the project and the course activities, which the students 
dealt with. Each course was planned for one semester, with some 
lectures on various theoretical aspects of Concurrent Design, a 
smaller pilot project where students were able to test CCD in 
practice, and larger CCD pilot project in which the student 
performance also counted in the grade. Finally, students had to 
write a scientific report (essay) in which they reflected on the 
entire training in Concurrent Design. This report formed the 
main basis for the grade in the course.  

Common to both course implementations was that we 
conducted two CCD pilot projects with 3 to 6 CCD sessions in 
each. Each CCD session had a duration of approximately 3 
hours, and at the end of each session, we conducted evaluations. 
In addition, the students had to answer online questionnaires that 
referred to the training activities and students' understanding of 
key elements in CCD. There were conducted 4 questionnaires in 
2015 and two questionnaires in 2016. In 2015 there were 15 
students who took the CCD course and there were 12 students 
who answered the first 2 questionnaires and 13 students who 
answered the next two. In 2016 there were 14 students who took 
the course, there were 12 students who answered the first 
questionnaire, and 11 responded to the second questionnaire.  

These questionnaires were conducted primarily to get an 
indication regarding how the students perceived the learning 
activities and their progress in relation to master CCD. A mix 
between free-response questions, multiple-choice questions, and 
rating questions with a 6 point Likert scale were used. In this 
way we obtained the respondents’ views in relation to some 
selected areas (e.g. whether practical experience with CCD 
sessions also led to better understanding of the theoretical basis) 
while we also captured their general opinions by the use of free-
response questions (e.g. to request the students discuss areas 



where this training can be improved, based on their experiences 
and what they have learned about CCD so far in the course). 

The students were aware that all data from this course and 
the CCD pilot projects also was used for research purposes. 

B. The Cyclical Action Research Process 

Diagnosis to identify and define the problem is traditionally 
the start and the first phase of action research projects. In our 
study we went through this phase twice, i.e. once each year when 
the CCD course was implemented. This phase dealt with the 
planning of learning activities, including theory lectures and two 
CCD pilot projects. In connection with each pilot, we had to 
define a multidisciplinary problem that students should work to 
resolve. As part of this process we scheduled CCD sessions for 
the pilot, defined what results we aimed at, described the 
students’ roles in the project, and the technical infrastructure to 
be used. 

Before the training started we had prepared 9 lessons with 
theoretical material in CCD and we used one lecture (2 hours) 
for each lesson. We had hypothesized that the acquisition of 
theoretical knowledge is important to the success of practical 
CCD sessions. If the participants should be able to work 
effectively in CCD sessions, they should first have a theoretical 
basis and knowledge of how things should work.  

Explicit learning is considered the most critical activity in 
action research and in this context are both practical outcomes 
and discovery of new knowledge central [17]. In this study we 
achieved learning through reflection since all CCD sessions 
were evaluated orally and the participants answered 
questionnaires which also included open and reflective 
questions. 

C. Changes, Evaluations, and Learning Through Reflection 

One of the important things with action research is to test out 
certain ways of work, uncover what is not working properly and 
try to change this at the next opportunity. In this project, we 
made several changes along the way, which were based on 
experiences we got during the course implementations and our 
desire to improve the training. For instance, we changed the 
design and functionality of the software tools used during the 
CCD pilots and we changed the pilot cases to make them better 
suited for training purposes. Accordingly, we changed the 
educational focus towards more attention to the CCD process 
itself and less to the final deliverables, with an increased amount 
of student reflection. 

Although we know which theory should be included in the 
course, it is not trivial to determine how the theoretical training 
should take place. Consequently, we did major changes with 
respect to theoretical lectures from 2015 to 2016. In 2015 was 
all theory (9 lessons) lectured before the students got to try 
practical CCD sessions, while in 2016 we had only two theory 
lectures before students started their first practical pilot project. 
This resulted in some positive and interesting results, which we 
return to when we later in this article present the TPRI-Model 
for improved training in CCD and discuss the results. If we are 
to discuss this change in relation to pedagogical models, we 

claim we made a shift towards more social constructivism ([14] 
and more problem-oriented and project-based learning [18]. 

Evaluations took place during the course implementations 
with particular attention at the end of each pilot CCD project. 
We conducted an oral evaluation of the project and results 
gained, and we developed an online questionnaire for the 
participants. In this way the entire project team, including 
students, are involved in evaluations which in turn leads to 
changes and improvements that are implemented and tested by 
the next opportunity. 

Improved Training in CCD represent the main objective of 
this study. In advance, we had extensive experience with CCD 
and a clear idea of how such projects should be implemented. 
Nevertheless, we want to better understand how the training 
should take place and the research methodology described in this 
section provides valuable research data that has been subject to 
qualitative data analysis and forming the basis of the findings we 
present in connection with the TPRI-Model for improved 
training in CCD.  

IV. THE TPRI-MODEL FOR IMPROVED TRAINING  
IN CONCURRENT DESIGN 

The TPRI-Model for improved training in Concurrent 
Design is made up of what we in this study have identified as 
key elements for improved training in CCD, and in this section 
we discuss these items separately. However, there is also a 
connection between these elements and our experience suggests 
that motivation and commitment to learning is created in the 
interplay between theory, practical experience, reflection among 
the participants, and an infrastructure customized for training 
purposes. 

A. A Theoretical Framework 

To get the best results when using the CCD-method the 
participants in a CCD-project need a theoretical framework. Our 
experience suggests that the participants need a theoretical 
foundation to fully understand the CCD-method, which can be 
taught by thorough theoretical lectures. Our findings suggest 
that it is important to present the theory early in the CCD 
training, but some practical training should also be provided 
early in the training process. To optimize the CCD-training we 
have found that one should start building the theoretical 
framework early in the training and this framework will be 
stronger through practical experience and reflection. Based on 
our experiences from this study we suggest 4 main steps towards 
building a strong theoretical framework. 

• Introduction to CCD theory – We recommend one or 
two lectures where the basics of the CCD-method is 
presented. In the introduction one should also tell the 
students what overall goals one would like to achieve by 
using the CCD method, i.e. save time, save money and 
get a result with better quality. We should also clarify 
expectations and let the students know what we expect 
from them in the upcoming CCD sessions in the first 
small-scale pilot.  

• A small-scale practical CCD pilot project with two to 
four CCD sessions – So far, the students do not have the 



proper theoretical skills to fully understand and use the 
CCD-method, and the students will most likely 
experience problems and challenges in their first CCD 
sessions in the collaboration room. Nevertheless, our 
experience suggests that the students benefit a lot just by 
coming into the collaboration room and get some 
practical experience. Although the students felt that the 
first case was challenging they reply that they 
understand the theory better and are more motivated to 
learn theory, once they have been through a practical 
case.  

• Several theory lectures – Theory lectures focusing on 
the different important elements in the CCD-method, 
e.g. the people, the process, the tools, and the 
infrastructure. Here we present the rest of the theory and 
invite the students to reflect on the theory in relation to 
what they have experienced in the small-scale pilot. In 
these lectures they may find answer to some of the 
problems they experienced in the small-scale pilot. Our 
findings suggest it is useful to pinpoint the importance 
of the main elements in the theory to the students before 
they take part in the full-scale practical pilot. One 
should, to some extent pinpoint to the students what they 
should consider and be aware of, when they work in 
CCD sessions. 

• Full-scale practical CCD pilot – At this stage in the 
CCD-training the students have been presented “all” the 
relevant theory. As part of the full-scale pilot it is also 
important to focus on theory and what makes the CCD-
method work as intended. By continuously focusing on 
the theory, the students will see that a solid theoretical 
framework will help them perform better when using the 
CCD-method. The students will see that the theory can 
be a powerful tool when they work with many of the 
challenges in a multidisciplinary project using the CCD-
method. In this part of the CCD-training the students 
claim it is positive to make them reflect on their 
practical experiences up against theory presented earlier 
in the CCD-training. 

These four steps have shown that the students can build a 
strong theoretical framework and relevant knowledge for taking 
part in a project using the CCD method. 

B. Practical experiences 

We have learned that practical experience is crucial in 
understanding and learning the CCD-method. We see that the 
students need to have a substantial amount of practical training 
in CCD sessions before they fully understand the CCD method 
and can take part in truly effective multidisciplinary work. The 
need for practical experience, can be compared with learning to 
drive a car. You can read a lot of theory about how to drive, but 
you will not be a good driver unless you also have some practical 
experience. 

Through this action research study, we found that the 
practical experience also makes the students see the need for, 
and the usefulness of, theoretical competence. Our experiences 
suggest it is effective to give the students some practical 
experience in CCD sessions in the beginning of the training after 

some introduction to theory. Practical experience makes the 
students more enthusiastic about what they can achieve by using 
the CCD method in projects. After the first CCD sessions some 
students claim that they understand what the CCD-method is all 
about. Even though this really is not the case we see that an early 
practical experience makes the students able to reflect on theory 
and what they are experiencing, when working further to master 
the CCD method.  

1) The right multidisciplinary case 
Our experiences suggest it is important to develop and 

choose a relevant and well prepared case for the practical 
training. This is important both in the small-scale and full-scale 
practical project. In both cases, the projects should not be too 
challenging when it comes to the final results and deliverables. 
The project must force the students to work together and be 
responsible for their respective expert roles. Therefore, we 
believe it is important to spend necessary time to come up with 
a project case that reflects the students’ skills and interests. 

2) Student involvement 
Experiences from this action research study shows it is 

positive for the learning that the students get truly involved in 
the projects. We have seen that letting the students take part in 
the calibration of the project, before the first CCD session, can 
be very motivating. Calibration is about defining the project's 
focus areas, deliverables, roles of the different participants, 
activities that has to be carried out, and tools to be used for 
different purposes.  Involving the students in calibration is best 
suited for the full-scale project in the TPRI-Model since this 
requires more experience and theoretical knowledge than the 
students have before the small-scale pilot. 

By taking part in calibration, the students can help to set the 
goals and find the expert roles that needs to be involved in the 
project. Feedback from students shows that they felt more 
enthusiastic when they had some responsibility for sub-products, 
and CCD artefacts such as the action list and the decision list. 
Although the results from the project should not be too 
complicated, students' feedback tell us that the students are more 
involved and motivated if the projects contribute to the 
production of useful products and deliverables. 

3) The process, versus results and deliverables 
We propose that those who are responsible for the practical 

training should focus on the process leading towards the result, 
more than the results in itself. By focusing on the process and 
making the students reflect on the process, the learning has 
proved to be more effective. In a training situation one should 
not put all effort on reaching the final goal, forgetting to reflect 
on how we got there. The changes we made from year 1 to year 
2 in this study, where we increasingly focused on the CCD 
process, indicates this. 

4) Goals and preparations 
One of the key elements in the CCD method is that all 

participants should be well prepared at all times, before, under 
and after the CCD sessions. Based on our own experience and 
feedback from the students we have seen that it is important to 
visualize the goals for each CCD session, as well as preparing 
documents that the students must read and work with before 
each CCD session. In this way we force the students to get into 



the project and project material before they take part in practical 
CCD sessions. Forcing the students to prepare, also reveals if 
someone haven`t done their upfront preparations. If this is the 
case on can let this be a subject for discussion and reflection 
among the students. Preparations before practical training in 
CCD session have proven to be just as important as preparation 
is in real life projects using the CCD method. We found that 
students who did not do the necessary preparation spoiled the 
situation for other students, and it was clearly demonstrated that 
other students were not satisfied with this. 

5) The facilitator 
Both experiences from previous projects and feedback from 

the students in this study shows that the role of the facilitator is 
very important in a practical training situation. The facilitator 
should not only have the traditional role of a CCD facilitator, but 
also be the person that take timeouts and make the students 
discuss and reflect when something comes up during the CCD 
sessions, that can help the students get a better understanding of 
the CCD method. This means that the facilitator need both CCD 
skills and the ability to be a tutor with pedagogical skills and 
experience.  

During this action research study, we tried to let the students 
have the role of the facilitator in some CCD sessions in the full-
scale pilot. Feedback from the students were that this was truly 
motivating and that they better understood the importance and 
role of the facilitator. 

6) Mandatory attendance  
To make CCD sessions work in general it is important that 

everyone is present. Our experience also suggests that to learn 
the method well, mandatory attendance to lectures and CCD 
sessions are necessary. The students who followed our courses 
said that it was positive and necessary that they had to attend all 
lectures and CCD sessions. Feedback from the students who 
missed one or more CCD session, showed that they had trouble 
getting into the project and fully understand the method because 
they missed central parts. 

C. Reflection and evaluation 

As part of this action research study, we have delivered the 
15 credit course two times with master students. Feedback and 
evaluation from the first course showed that evaluation and 
reflection [19] was an important element to enhance the students 
understanding and learning. In the second course we focused 
even more on evaluation and reflection throughout the course, 
both in theoretical lectures and in practical CCD sessions. Our 
experiences and the reflection reports from the students, tell us 
that reflection is crucial to achieve efficient and effective 
training in CCD. 

We also found that evaluation of the CCD sessions was very 
useful for the students, to help them focus on what went well and 
what went not so well in a CCD session. When the students 
reflect upon their experiences, they could adjust and make 
improvements before the next CCD session. We propose to use 
reflection both during and after CCD sessions and it is also 
useful as a tool in theoretical lectures.  

Another interesting finding was that the students had a 
tendency to focus on positive experiences with the CCD-method 

when they evaluated and gave feedback. Because of this we 
suggest that one should try to make the students also come up 
with negative experiences from the CCD sessions. By looking at 
negative experiences, and reflect on them, one will most 
probably get a deeper understanding regarding why things did 
not go that well and how one can avoid such problems in the 
future. 

To summarize, we claim that evaluation and reflection 
should not just be used randomly, but rather as a planned tool for 
better understanding and improved learning of the CCD method. 

D. Infrastructure 

 To conduct training in a method such as CCD one need an 
infrastructure and some guidelines which defines how the 
infrastructure should to be used. 

1) A Concurrent Design Facility 
A key-element in CCD is to conduct CCD sessions which 

take place in a concurrent design facility, i.e. a collaboration 
room equipped with computer tools and other necessary 
equipment’s to achieve optimal multidisciplinary collaboration 
between the participants in the room [6]. We believe it is 
important to use these kind of environments, also in an 
educational context, so that students' experience is most similar 
to real CCD projects. 

When we conduct real CCD sessions, it is for example 
important to have access to food and drinks since the sessions 
are intensive and last for several hours without joint breaks. This 
was also offered to the students in this study and their feedback 
confirms that this was positive. 

2) A suitable project portal and collaboration tools 
In connection with the implementation of a CCD project, 

there is much information to be communicated. There will also 
be produced a lot of information during the process, and the 
participants need access to this information in order to solve the 
tasks in the best possible way. 

In an educational context, where participants are 
inexperienced, it is especially important to communicate 
relevant information in a clear and orderly manner, so as to avoid 
misunderstandings among participants. In this study, we 
customized a web site where all project information was 
conveyed and we experienced that Microsoft SharePoint was a 
suitable tool in this context. 

The lessons learned from this study tells us that it is 
appropriate to let students participate in the calibration process 
for the project case they are going to be a part of. This is much 
about establishing a common ground [20] for the project 
participants, where they do get a common understanding of 
topics such as the project's focus areas, deliverables, which roles 
that should be assigned to the different participants, which 
activities that must be carried out, and which tools to be used for 
different purposes. We found that the project portal acted as a 
convenient support tool in this regard, and the design of the 
portal has an impact on how well it works 

In addition to the administrative support provided by a 
project portal, one should also define the collaboration tools to 
be used. Our experience suggests that participants achieve 



awareness and better teamwork if appropriate collaboration tool 
are used (e.g. co-writing with Google Docs), while they lose 
awareness and overview when they work more individually and 
with their own tools. 

3) Alternative communication channels 
In addition to the project portals established for each pilot, 

we experienced that the students, on their own initiative, used a 
dedicated Facebook group for communication regarding 
relevant topics in the project. The Facebook group was also used 
by the tutors, who experienced that students quickly became 
aware of the information that was conveyed through this 
channel. This tells us that one does not necessarily have to define 
all tools in advance, but rather invite the students to choose their 
own solutions. If one ensures to reflect on the selections that are 
made and how the tools support the collaboration process, we 
believe such an approach can provide enhanced learning. 

V. DISCUSSION 

CCD is an integrated problem solving approach which can 
contribute with competitiveness in a market where customers 
demand for customized products with advanced features and 
high quality, while costs and time to market must decrease. 
However, it is demanding to achieve competitive advantage and 
there is little documented research on how concurrent 
methodologies can be utilized, in this regard [4]. 

The study's main contribution is the TPRI-Model for 
improved training in CCD which provides with a systematic 
review of several important factors that influence how training 
could be organized. Concurrent Design is a rather complicated 
method, which on the one side require theoretical knowledge of 
how projects best should be carried out, while it on the other side 
requires practical training and experience in order to utilize the 
method in a good way. This paper doesn`t focus in depth on the 
specific learning outcomes and syllabus related to the CCD-
method, but rather the focus is on the key elements to succeed 
with CCD training. We have chosen to focus on training in CCD 
since good training always will be important to the success of 
implementing complex tasks. In general, we claim that training 
in CCD deals with development of professional expertise, and 
we can find several studies on how such training can take place, 
both in a workplace setting and at educational institutions [21]–
[23]. 

Our findings suggest that there should be a balance between 
theoretical training, practical training, and collective reflection 
among those involved. In addition, it is important to establish an 
infrastructure for the training, which includes the physical 
learning environment and technological tools that support the 
participant's cooperation process. This led us the Theory, 
Practice, Reflection and Infrastructure Model (TPRI-Model) for 
improved training in CCD and we use this model to present and 
discuss how we should achieve improved training in CCD.  

To get the right theoretical framework and necessary 
experience one will have to focus on all 4 elements in the TPRI-
model. What we have found and presented in this paper is that 
the order of the elements is important. We have found that it is 
not wise to just start by going through all the theory in the 
beginning and then start to focus on practical experience. 

Experiences from this action research study suggest that one 
should mix theoretical and practical training, and also use 
reflection as a tool throughout the entire training.  

Reflection is an important tool to train students in the CCD-
method. By using reflection, we do not just notice what went 
good, and not so good, in a CCD session or a multidisciplinary 
project. Reflection helps us find the reason and understand why 
things went good or not so good. This is very important when 
we are using a complex and multidisciplinary method. 
Reflection should be used actively as a tool in both theoretical 
and practical training. 

The last element in the TPRI model is named infrastructure. 
Similar to reflection, infrastructure is a tool. Training in the 
CCD-method will be more relevant and effective with access to 
the right infrastructure. The entire CCD-method depends on 
access to relevant infrastructure. The concurrent design facility 
is a key element when working in a project using the CCD-
method. If we do not let the students get access to the relevant 
infrastructure and tools, they will use before, under and after 
CCD sessions, they will not get the best and most effective 
training. Again, we can compare this with learning people how 
to drive a car. By giving the theoretical training they get an idea 
of how they should drive a car. However, without the 
infrastructure and tools, i.e. a car and the roads, they will not be 
able to experience how it really is to drive the car. Similarly, 
access to infrastructure is necessary to give relevant training in 
the CCD-method. 

The TPRI-Model is based on the experience gained after the 
first action research cycle (2014), the changes we made in the 
second cycle (2015) and what improvements this resulted. 

• At first implementation, all the theoretical material 
were lectured before the practical sessions started, but 
it worked better to divide this. Therefore, the TPRI-
model recommends: 1) a little basic theory, 2) practical 
session work, 3) more theoretical lectures, and 4) 
further practical work. 

• At first implementation, we had a great focus on 
deliverables and less focus on the collaborative work 
process. Experience from this entails that the TPRI-
Model focuses more on the implementation process 
and reflections regarding how the multidisciplinary 
work of the participants works in the process, rather 
than focusing too much on the final deliverables. 

• The main infrastructure difference between the first 
and second cycles was that we developed an online 
project portal to convey all relevant project information 
before the second cycle. This resulted in the students 
getting a better overview of the project and what was 
expected of each individual, which in turn is the 
background for some of our recommendations 
regarding infrastructure in the TPRI-model. 

Although this study is conducted at a university, we believe 
the results, i.e. the TPRI-Model for improved training in CCD, 
primarily should be used by companies that want to set 
themselves able to work efficiently and effectively, using CCD. 
The TPRI-Model for improved training in CCD represents a 



pedagogical approach that is referred as integrative pedagogics, 
where theory, practice and self-regulation is integrated [23].  

When Tynjälä [23] presents the Intergrative Pedagogy 
Model (IPM), it is argued well that professional expertise 
consists of theoretical knowledge, practical knowledge and self-
regulative knowledge which are closely integrated. It is 
explained in depth what characterizes these knowledge forms 
and how each in their own way, help in problem solving 
processes. The TPRI-Model has many similarities with IPM, but 
there are also some differences. We claim the TPRI-Model build 
further on IPM, in that we provide with concrete proposals on 
how theory, practice and reflection can be emphasized when the 
goal is training in CCD. We touch the interplay and balance 
between these components and we add a new dimension that 
deals with the infrastructure. One might think that the 
infrastructure is something that is just there, but our experience 
suggests that the infrastructure (a physical learning environment 
with appropriate tools) is essential and can make a positive 
contribution, while deficiency of a defined infrastructure can 
inhibit learning. 

This paper and the TPRI-model focus on the overall 
elements that are important to make students or others 
thoroughly learn the CCD-method. The paper does not go into 
detail on important learning goals and learning outcomes when 
learning the CCD-method. The TPRI-model will not in itself 
make people experts in CCD without trainers who are skilled in 
CCD both in theory and practice. Going into learning details will 
require detailed information on how the CCD method is built up, 
and unfortunately we do not have enough space in such a paper. 

The students will most likely experience problems and 
challenges in their first practical CCD sessions in a collaboration 
room. However, our finding suggest that this can make the 
students more interested and prepared for the upcoming theory 
lectures. These experiences can also be useful when learning 
other complex and multidisciplinary systems and models that 
require both theoretical knowledge and practical skills. Testing 
the TPRI-model on training in another complex and 
multidisciplinary model would therefore be interesting further 
work to see if it is possible to generalize optimal learning in 
comparable methods. In this context, it is relevant to mention the 
Stage Gate method [24] or the project management method 
PRINCE2 [25], which are used in other contexts at our institute. 
We have a hypothesis that training in these methods also 
preferably may be based on the principles from the TPRI model 
and we are motivated to explore this in future projects. 

REFERENCES 
 

[1] T. Rosendahl A. Egir, and E. Rolland, «How to Implement 
Multidisciplinary Work Processes in the Oil Industry; A Statoil Case», In 
Integrated Operations in the Oil and Gas Industry: Sustainability and 
Capability Development. Hershey. IGI Global, 2013. 

[2] M. Bandecchi, B. Melton, B. Gardini, and F. Ongaro, «The ESA/ESTEC 
Concurrent Design Facility», In Proceedings of 2nd European Systems 
Engineering Conference (EuSEC 2000), 2000. 

[3] R. I. Winner, J. P. Pennell, H. E. Bertrand, and M. M. G. Slusarczuk, «The 
Role of Concurrent Engineering in Weapons System Acquisition», 
Institute for Defence Analysis, Virginia, IDA Report R-338, 1988. 

[4] R. Addo-Tenkorang, «Concurrent Engineering (CE): A Review Literature 
Report», In Proceedings  of  the  World  Congress  on  Engineering  and  
Computer  Science. Vol  II  WCECS ,  October  19-21,  2011,  San  
Francisco,  USA, 2011. 

[5] J. Lonchamp, «A generic computer support for concurrent design», In 
Advances in Concurrent Engineering: Presented at Seventh ISPE 
International Conference on Concurrent Engineering: Research and 
Applications, Lyon Cluade Bernard University, France, July 17-20, 2000. 

[6] D. Xu, C. Bil, G. Cai, and others, «Overview on the development of 
concurrent design facility», In 20th ISPE International Conference on 
Concurrent Engineering: Proceedings, 2013, pp. 550–559. 

[7] J. Osburg, and D. Mavris, «A Collaborative Design Environment to 
Support Multidisciplinary Conceptual Systems Design», SAE Trans.,114, 
pp. 1508–1516, 2005. 

[8] K. A. Strand, «Concurrent Design Approach to the Design of Customized 
Corporate E-Learning», Dr. Theses NTNU 2012-198, 2012. 

[9] T. A. Hjeltnes, K. A. Strand, M. Storvik, and T. Hjeltnes, «Concurrent 
Design: The Importance of Theoretical and Practical Training», 
INTED2016 Proc., pp. 7506–7513, 2016. 

[10] K. M. Hecht, and S. Maass, «Teaching participatory design», In 
Proceedings of the Tenth Anniversary Conference on Participatory 
Design 2008, 2008, pp. 166–169. 

[11] J. Winter, and L. Sharp, «Teaching PD: learning from a small industrial 
project», In Proceedings of the 14th Participatory Design Conference: 
Short Papers, Interactive Exhibitions, Workshops-Volume 2, 2016, pp. 
33–36. 

[12] B. Lu, and T. DeClue, «Teaching agile methodology in a software 
engineering capstone course», J. Comput. Sci. Coll., 26 (5), pp. 293–299, 
2011. 

[13] U. Ojiako, M. Ashleigh, M. Chipulu, and S. Maguire, «Learning and 
teaching challenges in project management», Int. J. Proj. Manag., 29(3), 
pp. 268–278, 2011. 

[14] K. C. Powell, and C. J. Kalina, «Cognitive and social constructivism: 
Developing tools for an effective classroom», Education, 130(2), p. 241, 
2009. 

[15] G. I. Susman, and R. D. Evered, «An Assessment of the Scientific Merits 
of Action Research.», Adm. Sci. Q., 23(4), pp. 582–603, 1978. 

[16] R. Baskerville, and J. Pries-Heje, «Grounded action research: a method 
for understanding IT in practice», Account. Manag. Inf. Technol., 9(1), 
pp. 1–23, 1999. 

[17] R. Davison, M. G. Martinsons, and N. Kock, «Principles of canonical 
action research», Inf. Syst. J., 14(1), pp. 65–86, 2004. 

[18] M. Lehmann, P. Christensen, X. Du, and M. Thrane, «Problem-oriented 
and project-based learning (POPBL) as an innovative learning strategy for 
sustainable development in engineering education», Eur. J. Eng. Educ., 
33(3), pp. 283–295, 2008. 

[19] S. Høyrup, «Reflection as a core process in organisational learning», J. 
Workplace Learn., 16(8), pp. 442–454, 2004. 

[20] A. Monk, «Common ground in electronically mediated communication: 
Clark’s theory of language use», HCI Models Theor. Framew. 
Multidiscip. Sci., pp. 265–289, 2003. 

[21] M. S. A. De Hei, J.-W. Strijbos, E. Sjoer, and W. Admiraal, 
«Collaborative learning in higher education: lecturers’ practices and 
beliefs», Res. Pap. Educ., 30(2), pp. 232–247, 2015. 

[22] Q. Elvira, J. Imants, B. Dankbaar, og M. Segers, «Designing Education 
for Professional Expertise Development», Scand. J. Educ. Res., pp. 1–18, 
2016. 

[23] P. Tynjälä, «Perspectives into learning at the workplace», Educ. Res. 
Rev., 3(2), pp. 130–154, 2008. 

[24] R. G. Cooper, «The seven principles of the latest Stage-Gate® method 
add up to a streamlined, new-product idea-to-launch process.», Stage-
Gate Inc, 2006. 

[25] Office of Government Commerce, Managing successful projects with 
PRINCE2. The Stationery Office, London, 2009. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /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
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


