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Abstract— It is a global trend that those engineers who are 
proficient with the principles of business and management are 
rewarded with leadership roles. With the growing 
interdependence between technology, industry, economy and 
society, more opportunities will be available for engineers to 
exercise their potential as leaders, not only in business but also in 
the nonprofit and government sectors.  

In this paper, the following questions are addressed: What does it 
mean for engineers to have business and management 
competency? How can engineering schools prepare their students 
to attain the type of business and management competency 
demanded by industry? The analysis presented in this paper 
addresses the above questions in the following ways. First it 
defines the meaning of business and management competency for 
engineers. Second, it offers a minimum learning criterion for the 
business and management competency of engineers and a set of 
three learning outcomes of engineering management education. 
Third, this paper shows the results of an industry demand survey 
for engineering management education as well as provides a 
review of the global educational trends in this field in the U.S., 
Japan and Korea. Finally, the leading examples and lessons 
learned from engineering management education at Yonsei 
University are presented, and recommendations are made. 

Keywords- engineering management; business competency; 
learning outcomes; accreditation 

I. INTRODUCTION 
It is a global trend that those engineers who are proficient 

in the principles of business and management are rewarded 
with leadership roles. Being able to understand both advanced 
technology and its corresponding management strategy is the 
key to securing a competitive advantage in any high-tech firm 
or industrialized nation. With the growing interdependence 
between technology, industry, economy and society, more 
opportunities will be available for engineers to exercise their 
potential as leaders, not only in business but also in the 
nonprofit and government sectors. Policy decisions in a 
technology-driven society will require the attention of leaders 
who understand the strengths and limitations of science and 
technology and their impact on society. What engineers design 
becomes a core component of the critical network of 
engineering systems, which affect physical, human, and 
political infrastructures. New levels of sophistication will be 

needed of engineers as decisions that define priorities and 
objectives for a community, region, or nation should be viable 
not only technologically and economically but also socially and 
environmentally [1]. 

In this context, it is now indispensable for engineering 
schools to equip their students with management skills and 
business leadership. However, current engineering 
management education is separately or only partially offered 
outside of traditional engineering curriculum. A survey in 
Korea shows that engineering students evaluate their 
undergraduate engineering education as only 50 out of 100 on a 
satisfaction scale. A major reason for the low satisfaction level 
is the impractical engineering education they received. The 
contents of the coursework were only remotely related to the 
real-world business problems that the students had to face upon 
graduation. Furthermore, the students felt that they needed to 
have more business and management competency in day-to-
day corporate operations [2]. In order to meet this student 
demand, engineering management education should be better 
integrated with exiting engineering curriculum [3]. On the 
industry side, a majority of employers feel that educational 
support is currently insufficient for the enhancement of 
students’ and their employees’ business and management 
aptitude [4]. Engineering management curriculum must 
become better aligned with industry needs.  

Designing an engineering management curriculum to meet 
the needs of students and employers requires an understanding 
of modern engineering work and the type of business and 
management competency expected of engineers. Also 
important is a well-defined framework to evaluate the success 
of the engineering management curriculum and continuous 
improvement of the learning contents and methodologies. 
Therefore, in this paper, the following questions are addressed: 
What does it mean for engineers to have business and 
management competency? What are the learning outcomes of 
engineering management education? How should one measure 
success in the proposed learning outcomes? Examining these 
questions will provide insight into prioritizing the business and 
management course contents that should be integrated with 
traditional engineering education and enhancing the learning 
achievement measured against the learning outcomes. 
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The analysis presented in this paper addresses the above 
questions in the following ways [4]. First it introduces the 
concept of business and management competency for 
engineers. Second, it offers a minimum learning criterion for 
the business and management competency of engineers and a 
set of three learning outcomes of engineering management 
education. Third it uses this criterion to establish a typology of 
emerging methods to support business and management 
learning for engineering students. Fourth, it introduces an 
engineering management curriculum of Yonsei University, as 
an example of a type of education experience that is expanding 
globally. Finally, the paper offers a test application of the 
learning criterion and learning outcomes by using them to 
conduct and present summative assessments of student learning 
in the Engineering Accounting course at Yonsei University, 
and to discuss the strengths and limitations of the current 
curriculum. 

II. BUSINESS AND MANAGEMENT COMPETENCY FOR 
ENGINEERS 

A. What Engineers Do in Today’s Workplace 
Science and technology are a source of product and service 

innovation and economic growth. Engineers apply the 
principles of science and mathematics to develop solutions that 
satisfy the technological and economic constraints of 
engineering designs. Their work transforms scientific 
discoveries into commercial applications that meet societal and 
consumer needs. 

Engineers perform a number of tasks. They conduct 
research and development (R&D) in order to discover new 
technologies and apply them to various engineering systems 
and processes. Engineers are concerned with the design, 
production and operation of new engineering devices. Many 
engineers are engaged with new product development. In so 
doing, engineers must consider several factors. For example, 
they need to: precisely specify the functional requirements of a 
new system, design and test its components, integrate the 
components to produce the final design, and evaluate the 
design’s overall effectiveness, cost, reliability, and safety. 

In order to make sure the new systems meet various 
technological and standards, they conduct testing, which occurs 
in all stages of R&D and production. In addition, many 
engineers work in production or maintenance as they supervise 
production operations, determine the causes of component 
failure, and test the quality of manufactured products. 
Engineers also estimate and manage the time and cost to 
complete projects. Sales and marketing professionals work 
closely with engineers to assess user requirements and 
incorporate them into new products and services. Engineers are 
concerned with the economic, social, and ethical aspects of 
new products and services. Some experienced engineers are 
placed in management positions where their engineering 
background helps them examine technical aspects of a product 
and assist in planning its installation or use. Such engineers 
with managerial responsibility oversee all the tasks listed above 
performed by individual engineers and teams [5]. 

In most projects, engineers work in teams, whose size range 
from a few to hundreds of people, on a complex problem, such 
as designing computer chips or an aircraft. Teams usually 
include non-engineers such as technicians, marketing and 
service professionals. The team leader is responsible for 
communicating the progress and has to make sure that all of 
planning, developing, testing, and building is carried out 
correctly. In this regard, engineers must be good at planning so 
that money and time are spent efficiently on projects [6]. 

Because engineering work spans over all aspects of product 
planning, development, production, and even some degree of 
marketing, engineers must have competency not only in 
technical disciplines, but in areas of business and management. 
In particular, engineers must have an economic mind with 
which to view their engineering designs. Because of limited 
material, monetary and human resources, engineers are asked 
to maximize the technological performance as well as the 
economic efficiency of their solutions. If economic efficiency 
is ignored, engineering solutions often do not have practical 
value for the consumer market. To achieve economic 
efficiency, engineers must make strategic decisions including 
the purchase of capital equipment, target costing of new 
products and services, and investment sizing of engineering 
projects.  

B. Maintaining the Integri in Today’s Workplace 
Science and technology are a source of product and service 

innovation and economic growth. Engineers apply the 
principles of science and mathematics to develop solutions that 
satisfy the technological and economic constraints of 
engineering designs. Their work transforms scientific 
discoveries into commercial applications that meet societal and 
consumer needs. The above discussion illustrates the 
importance of both technical and non-technical knowledge and 
skills for engineers. Among non-technical skills, the business 
and management competency of engineers cannot be over-
emphasized in today’s organizations. In 2007, over 50% of 
newly appointed executives in large Korean enterprises held 
engineering or science degrees [7]. Government is broadening 
opportunities for engineers and scientists to hold public service 
positions because technical knowledge is essential in many 
public sectors, including: health/medical services, 
energy/environment, transportation, communications, 
agriculture/fisheries and national defense [8]. Companies also 
look for interdisciplinary knowledge of both technology and 
management even when hiring R&D personnel [9]. These facts 
clearly demonstrate the ever increasing demand for science and 
engineering professionals with excellent management skills in 
this new economy [10]. 

C. Yonsei Engineering Management Curriculum 
Drawing from this industry demand, Yonsei University 

College of Engineering developed an Engineering and 
Technology Management (ETM) curriculum to enhance the 
business and management competency of engineering 
students. To define the ETM curriculum, an analysis was 
carried out to describe the strengths and weaknesses of current 
engineering students in terms of their aptitude, skills and 
knowledge. Based on these and an industry survey, 
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engineering management education should focus on teaching 
the following abilities: economic analysis skills, strategic 
mind for product development and marketing, leadership and 
professionalism, and organizational and human resource 
management skills. These skills are grouped into three areas: 
1) corporate management, 2) industry and economy, and 3) 
strategy and leadership, so that engineering management 
courses could be designed for each area. Table 1 shows seven 
ETM courses developed through this process. In the corporate 
management area, Technical Human Resource Management is 
offered to enhance students’ understanding about the strategic 
management of organizations and human resources (scientists 
and engineers in particular). Engineering Accounting 
combines traditional financial accounting with cost accounting 
for engineers and provides engineering students with a 
fundamental understanding of the economic impact their R&D 
activities have on profit-making. Engineering Economics, 
which mainly addresses the economic valuation of technology 
and engineering systems, is offered in the industry and 
economy area. Techno-Leadership and Entrepreneurship is a 
course for the strategy and leadership area that sculpts the 
mind of a leader and entrepreneur to create new value in 
corporate and government organizations.  

These courses are created to cultivate engineering 
students’ aptitude, skills and knowledge in areas where they 
have weaknesses and industry demands are strong. They are 
electives integrated with engineering accreditation so that 
students can take up to two courses from the ETM curriculum 
during the sophomore to senior years. With this curriculum, 
Yonsei University, a leading engineering school in Korea, has 
been offering seven ETM courses for over 800 undergraduate 
students every semester. An increasing number of engineering 
schools in Korea are offering engineering management 
courses as part of their core electives. For example, Ventures 
and Patent Strategy is the most widely-taught subject in 
Korean engineering schools, including KAIST and Seoul 
National University [11].  

 
Table 1: Engineering and Technology Management 

(ETM) Course Development 
Curriculum Areas ETM Courses 

Corporate 
Management 

Engineering Accounting 
Technology and Product Marketing 

Technical Human Resource 
Management 

Industry and  
Economy 

Engineering Economics 
Economic Trends and Business 

Opportunities 

Strategy and  
Leadership 

Techno-Leadership and 
Entrepreneurship 

Ventures and Patent Strategy 
 

III. A LEARNING CRITERION FOR BUSINESS AND 
MANAGEMENT COMPETENCY 

Drawing on the discussion of the previous sections, the 
proposed learning criterion for the business and management 
competency of engineering students is as follows: 

 
Through course instruction and participation, students 

will acquire the knowledge, ability, and mindset to design 
economic engineering solutions efficiently and effectively with 
market and customer orientation. 

 
Learning criteria are broad statements that guide the 

development of learning outcomes, which then guide the 
creation and assessment of courses and curricula that are 
designed to help students satisfy the criteria [12]. The words 
economic and efficient mean minimizing resource waste or 
cost input while meeting the target goals for scheduling and 
performance. Unlike the traditional cost-plus pricing method 
where materials, labor and overhead costs are measured and a 
desired profit is added to determine a selling price, an 
acceptable price for a new product or service is determined 
based on market information. Then, a target cost is the 
maximum cost that can be incurred on a product while the 
firm can still earn the required profit margin given the 
particular selling price. Thus engineers should be able to 
reduce the overall cost of a product over its entire life-cycle. 
Engineers also need to view the financial statements of their 
company and determine how the engineering division could 
help improve the financial performance of the company. 

The word effective is closely tied to the capability to 
manage engineering teams successfully. Engineers must 
communicate with all the stakeholders involved in a project as 
to what actions are to be taken, by when and how much money 
can be spent on each activity. The engineers and related 
members get together regularly throughout the project to 
check the progress and to deal with any issues that may come 
up. Thus good project management, which also necessitates 
leadership and strategic employment of technical human 
resources, is the key to success in any engineering work. 

Finally, market and customer orientation leads to the 
capability to design new systems to meet the needs of the 
customers and to have market power in order to generate 
significant revenue. Engineers should care about how new 
products and services will be marketed to target customer 
groups and increase sales. Engineers should also utilize their 
R&D results to generate revenue in a variety of other ways. 
The revenues sources include not just final products and 
services but also patents, licenses and other interim results of 
the R&D work. In today’s open innovation era where market 
and customer groups quickly expand as firms look to advance 
their technology through the use of external ideas and 
knowledge [13], it is vital for engineers to seize every 
opportunity to make profits from their R&D work. The 
proposed learning outcomes for the business and management 
competency of engineers are:  
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1. Students will demonstrate substantial knowledge of the 
business operations (R&D, manufacturing, and marketing) as 
well as financial data (revenues, costs, and profits) 

2. Students will demonstrate substantial ability to manage 
R&D teams, analyze customer needs and apply economic 
analysis. 

3. Students will display a mindset to care about efficiency 
and value maximization in R&D work and to continue to 
make the engineering solutions evolve to fit the market 
demands. 

 The learning outcomes point to the importance of 
learning about delivering innovative engineering solutions 
efficiently and effectively and linking engineering work with 
market demands. The first component of the criterion and 
proposed learning outcome focuses on knowledge. A 
successful learning experience in business and management 
enables students to gain a factual understanding of how 
engineers in the real world deal with non-technical issues such 
as managerial, financial, and marketing issues and the ways in 
which such non-technical considerations impact their 
engineering work. 

The second component of the learning outcomes is 
ability. An engineer with business and management 
competency is someone who has progressed beyond 
“awareness skills” to achieve “process skills,” which combine 
the new form of knowledge into day-to-day practices of 
engineering work [14]. The process skills, which are gained 
through practice, indicate the ability to apply various methods 
of economic engineering design and organizational 
management skills in engineering work. 

The third component/outcome is mindset, which is more 
difficult to identify and assess, yet it is as equally important as 
the previous two. The term, “mindset” does not indicate 
inherent features of character or personality, but refers to 
learnable tendencies or patterned actions that are observable 
by others [13]. It is the mind to treat engineering work as an 
integral business function and an object of management in 
order to create winning products and services in the market. 
As a result, engineers gain a macroscopic view on all 
corporate functions where engineering work is aligned to 
meeting business goals. 

The Accreditation Board of Engineering and Technology 
(ABET) provides only a general program outcome related to 
the business and management competency of engineering 
students. One of the ABET program outcomes states, 
“Graduates have a respect for diversity and a knowledge of 
contemporary professional, societal and global issues [15].” 
The Accreditation Board of Engineering Education in Korea 
(ABEEK) realized the need to make this statement more 
specific toward the non-technical competency of engineering 
students as it says, “Graduates have a broad education which 
is necessary to understand the impact of engineering solutions 
in a global and societal context…knowledge of contemporary 
issues in the society, economy, environment, and law [16].” 
However, neither one clearly states the competency in 
business and management for engineers.  

In this context, it is now necessary to articulate what 
business and management competency is required of 
engineers. The key element in this learning criterion is the 
descriptive image of engineers who bring out innovative 
engineering solutions in the most efficient and effective way 
with market and customer demands in mind. The learning 
outcomes accept the view that acquiring knowledge and 
experience in business operations, financial analyses and 
technology management skills leads to the achievement of the 
business and management competency required of engineers. 
The engineers with business and management competency 
then design products and services that best respond to 
customer needs and therefore maximize the probability of 
success in the market. 

 

IV. PRELIMINARY ASSESSMENT OF ENGINEERING 
MANAGEMENT EDUCATION 

The first step for engineering students to gain competency 
in business and management is to have concrete knowledge 
about business operations and experience in financial analyses 
and technology management skills. As displayed in Table 1 
Yonsei University’s College of Engineering developed an 
Engineering and Technology Management curriculum with 7 
foundational courses based on industry demands and the 
strengths and weaknesses of engineering students. The subject 
categories were corporate management, industry and 
economy, and strategy and leadership. This section introduces 
a preliminary assessment result of the learning outcomes of 
the Engineering Accounting course, which teaches students 
the principles of accounting in the ways engineering work is 
related to managerial and cost accounting and how corporate 
functions act together from financial perspectives. 

A. Course Outcomes 
By introducing the fundamentals of accounting and 

accounting issues that are related to corporate management 
and R&D work, the Engineering Accounting course helps 
students gain the knowledge and skills to analyze financial 
statements, manufacturing costs and tax issues from the 
engineer’s perspective. Three learning outcomes of the course 
are: 

1. Students will demonstrate substantial knowledge of the 
fundamentals in accounting including the meanings of 
financial accounts and costs and interpretation of financial 
statements. 

2. Students will demonstrate an ability to analyze and 
recommend ways to improve the financial performance of a 
company using various parameters measuring the financial 
outcomes of R&D and other business operations.  

3. Students will demonstrate a mindset that realizes the 
importance of minimizing cost from R&D planning stages 
while maximizing the value of new engineering designs. They 
are conscious of meeting customer demands and aligning 
engineering work with the business goals of the company. 

These outcomes are more specific to the topics of 
Engineering Accounting; therefore, they deviate somewhat 
from the learning outcomes introduced in Section III. The 
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reason for this is that Engineering Accounting is only one of 
the 7 courses in guiding engineering students toward business 
and management competency. Fully attaining the outcomes 
presented previously is not easily accomplished by taking a 
single course in each topic, but the combination of the 7 
courses is designed to equip engineering students with 
fundamental competency to deal with business and 
management issues that arise in engineering work. 
Rationalizing this leads to the more operative learning 
outcomes: 

 
 Learning Outcome 1: In achieving this outcome, 

students come to understand accounting as a 
business language that expresses the state of the 
company through financial data expressed in 
certain standard formats. They also understand that 
accounting is a way to provide financial 
information to various stakeholders of the 
company, which engineering students have rarely 
thought about. The subject topics to help students 
achieve this first outcome include the role of 
accounting in corporate management, reading 
financial statements, and costing of R&D projects.  

 
 Learning Outcome 2: The second outcome 

develops the ability to analyze the financial 
performance of a company using various 
accounting parameters. Students get exposed to a 
number of financial statements of different 
companies and are asked to analyze them. Students 
also learn to analyze the break-even points for 
engineering projects, to assess the financial 
performance of the engineering division, and to 
make various business decisions such as 
outsourcing. They also get exposed to the methods 
of activity-based costing, target costing, and 
taxation for start-up companies. 

 
 Learning Outcome 3: Achieving outcome 3 is 

probably the most difficult for students in one 
semester. To broaden the mindset of engineering 
students, it is necessary to expose them to as many 
real world issues as possible. That way, students 
will learn to see how engineering work is related to 
broader areas in the company, economy and 
society. In Engineering Accounting, professionals 
(i.e. certified public accountants and accounting 
consultants) are invited at the end of the semester 
to tell engineering students about real world issues, 
why it is important for engineers to know 
accounting, and how engineers can proceed to 
business and management careers. The satisfaction 
level of such special lectures has been 
exceptionally high. The lectures of the invited 
speakers have had a positive impact on shaping the 
mindset of engineering students, and some 
engineering students even find a new career 

opportunity that combines their engineering 
knowledge with business and management. 

 

B. Course Outcomes 
To date, Engineering Accounting has been taught in five 

consecutive semesters. Each semester, around 150 students 
from all engineering departments are registered. Sophomores 
make up around 50% of the class, and a good number of 
juniors and seniors also attend the course for academic credit. 
Formats include lecture/discussion in large classes as well as 
100 percent online lectures to help students preview/review 
class materials. Thus in-class activities focus on the 
presentation of important concepts in depth as well as 
exercises with accounting problems and short business case 
studies. At the beginning of each class session, a short quiz is 
given to help students grasp the fundamental concept of the 
day. A web board is heavily used for informal writing with 
student responses posted through online threaded discussions, 
autobiographical statements, and dialogues. Formal writing 
has included research reports, in-class exams, and reflections 
assignments. In addition to the Engineering Accounting 
textbook, a couple of introductory books, one of which is a 
business novel that depicts a career progress of a novice in 
accounting, are given for students to read over the course of 
the semester. 

 

C. Assessment 
Formative class evaluations have been conducted every 

semester since Engineering Accounting was first taught, and 
revisions to the course have been made. However, the 
evaluation questions were only general to assess the program 
outcomes of ABEEK [16] as discussed above. The faculty 
members who were teaching the 7 ETM courses realized that a 
simple program outcome statement of ABEEK was not 
effective to assess the learning of the business and 
management competency of engineering students. Thus, the 
learning criteria and outcomes, as well as a new assessment 
framework, were designed in 2007 in order to assess the 
engineering students’ learning achievement in business and 
management competency. The focus of this section is on the 
summative assessment conducted in Fall 2007 to evaluate the 
extent to which engineering students accomplish the three 
learning outcomes for business and management competency 
mentioned earlier. The summative assessment included three 
instruments that map across the learning outcomes: a short 
pre/post quiz to measure learning outcome 1, a term project to 
measure learning outcome 2, and a final survey/reflection to 
measure learning outcome 3. Data from the final 
survey/reflection also provide additional evidence for learning 
outcomes 1 and 2. In this paper, the students’ responses to an 
end-of-semester survey in an Engineering Accounting class 
are shown. A core set of questions was used and several 
additional questions were asked of students to assess the 
effectiveness of textbooks and teaching methods used. Only 
questions on this survey that were relevant to course outcomes 
are discussed below. 
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The survey asks students to indicate their level of 
agreement with a set of statements. A high percentage of 
students either “agreed” or “strongly agreed” with each 
statement. Roughly 85 percent of 90 students agreed that they 
“gained significant knowledge from this course about 
accounting and its importance for engineering work.” 80 
percent agreed that they are “better prepared through lectures 
and homework assignments to consider financial aspects in 
engineering work” and 78 percent agreed that they gained 
“critical skills to analyze the corporate financial performance 
and suggest ways to improve weaknesses.” Importantly, the 
survey asks students to assess how their mindset has changed 
upon completing the Engineering Accounting course. 78 
percent of the students agreed that they have “increased 
interest and passion in engineering management disciplines” 
and around 80 percent indicated that “the special lecture 
contributed to both deeper understanding and change of 
attitude toward the importance of business and management 
competency of engineers.” 

The student survey results support the findings for 
learning outcomes 1 and 2, but more importantly, they provide 
evidence for learning outcome 3, development of a mindset to 
regard engineering work as having to improve corporate 
financial performance while minimizing cost input. The 
reflections that one student wrote in the survey stated, “I had 
no knowledge about accounting but this course helped me not 
only learn the principles of accounting but have the mind of a 
CEO to view engineering work as a critical business 
function.” Another student noted, “This course is a must for 
all engineering students. I am now more confident to have the 
knowledge and business-oriented eyes necessary throughout 
my career as an engineer and a future CEO.” Similar 
reflections are gathered in every semester. This clearly 
indicates the success of learning outcome 3. 

 

V. SUMMARY AND CONCLUSIONS 
The descriptive image of an engineer with business and 

management competency is someone who can successfully 
manage the development of innovative engineering solutions 
in an efficient and effective way with market and customer 
demands in mind. Through course instruction and 
participation in such activities as case studies, design projects 
and internships, engineering students acquire the knowledge in 
business operations, economic analysis and organizational 
management skills, along with a strategic mind for product 
development and marketing.  

Based on the lessons learned over the last two years, the 
ETM curriculum of Yonsei University is being improved. 
First, it is necessary to diversify and customize the ETM 
courses to respond to the needs of each industry sector and 
engineering major. For example, civil and environmental 
engineering students feel that an environmental management 
course will be valuable to them. For architecture and 
construction engineering majors, a course in large-scale 
project management is necessary.  

 

In addition, course evaluations suggest that specialized 
tracks be developed where students can take advanced courses 
in a field of their choice. For the case of Engineering 
Accounting, students were very interested to learn more about 
product development and target costing as well as taxation 
issues related to new business ventures.  

A number of students indicated the need for more 
problem solving and case studies. It is not possible, however, 
to cover all aspects of theories, problem solving and case 
studies in class. It may be effective to break the class into 
small groups to hold help sessions. In fact, the large class size 
has been consistently pointed out as an area in need of 
improvement. More instructors who are familiar with 
engineering work and have competency in a business and 
management discipline should be hired. Also, as indicated 
earlier, undergraduate-level case studies should be developed 
and provided online so that students can access them at their 
convenience to augment their learning. Also, a global network 
of engineering management education should be expanded 
through more frequent dialogues and open exchange of 
information. 

 

REFERENCES 
[1] National Academy of Engineering, 2004, “The Engineer of 

2020: Visions of Engineering in the New Century,” The 
National Academies Press, pp. 55-56.  

[2] National Academy of Engineering of Korea, 2004, “A 
Survey for Reviving Science and Engineering Disciplines 
and Raising High-Quality Scientists and Engineers,” A 
study conducted with Korea University, Seoul National 
University, Yonsei University, Pohang University of 
Science and Technology, Hanyang University, Korea 
Advanced Institute of Science and Technology, (in 
Korean). 

[3] Miller, R., 2007, “Beyond Study Abroad: Preparing 
Engineers for the New Global Economy,” Franklin W. 
Olin College of Engineering, Paper presented at ABET.  

[4] Lee, J.J., Kang, S.Y., and Heo, J.-H., 2008, “Developing 
Business and Management Competency for Engineers: 
Global Trends and Korea's Initiatives, Proceedings of US-
Korea Conference on Science, Technology and 
Entrepreneurship,” San Diego, USA. 

[5] Kemper, J.D. and Sanders, B.R., 2001, “Engineers and 
Their Profession,” 5th ed., Oxford University Press, New 
York. 

[6] Queens University, Faculty of Applied Science, “What do 
engineers do?” 
http://appsci.queensu.ca/prospective/engineering/info/ 

[7] The Korean Economic Daily, 2007, January 28.  
[8] The Digital Times, 2007, April 18, (in Korean). 
[9] Korea Industrial Technology Association, 2007, January, 

“University Science and Technology Education that 
Companies Desire.” 

[10] Kim, E.H., 2002, “Threats and Opportunities for Science 
and Engineering Human Capital Resources Supply,” 
Samsung Economic Research Institute, (in Korean). 

 
300



 

[11] The Korean Economic Daily, 2007, March 19. 
[12] Downey, G.L., Lucena, J.C., Moskal, B.M., Parkhurst, R., 

et al., 2006, “The Globally Competent Engineer: Working 
Effectively with People Who Define Problems 
Differently,” Journal of Engineering Education, Vol. 95, 
No. 2, pp. 107-122. 

[13] Chesbrough, H.W., 2003, “Open Innovation: The New 
Imperative for Creating and Profiting from Technology,” 
Harvard Business School Press, Boston. 

[14] Shuman, L.J., Besterfield-Sacre, M., and McGourty, J., 
2005, “The ABET ‘Professional Skills’-Can They Be 
Taught? Can They Be Assessed?” Journal of Engineering 
Education, pp. 41-55. 

[15] The Accreditation Board of Engineering and Technology 
(ABET), 2007, November 3, “Criteria for Accrediting 
Engineering Technology Programs,” ABET Technology 
Accreditation Commission. 

[16] The Accreditation Board of Engineering Education in 
Korea (ABEEK), Accreditation Criteria, 
http://www.abeek.or.kr/eng/ 

[17] de Neufville, R., 2001, “The Emerging Curriculum for 
Engineering,” International Journal of Technology, Policy 
and Management, Vol. 1, No. 2, pp. 117-127.  

[18] Shibaura Institute of Technology, 2006, “Graduate 
School of Engineering Management: MOT Program.” 

[19] Lee, J.J., 2009, "Advancing technology management 
education focused on industry demand," International 
Journal of Technology, Policy and Management, Vol. 9 
Issue 2, pp. 107-125. 

[20] Houghton Mifflin Company, Case Studies,  
http://college.hmco.com/business/resources/casestudies/st
udents/overview.htm 

[21] Tooley, M.S., and Hall, K.D., 1999, "Using a Capstone 
Design Course to Facilitate ABET 2000 Program 
Outcomes," Proceedings of the 1999 ASEE Annual 
Conference, Charlotte, N.C. 

[22] Crawley, E., 2007, “CDIO in Aero-Astro and beyond: 
CDIO is an innovative framework for engineering 
education,” MIT Aero-Astro Magazine, No. 4, June.  

[23] University of Minnesota Career and Community Learning 
Center, Establishing an Effective Internship Program, 
http://careerservices.class.umn.edu/employer/How_to_Est
ablish_an_Internship_Program.html 

[24] Bush, M., 2006, December 5, “Co-op jobs let engineering 
students take the real world for a test drive before 
graduation,” Cornell University Chronicle Online, 
http://www.news.cornell.edu/stories/Dec06/Coop.enginee
r.mb.html 

[25] Palmer, S., 2002, “An Evaluation of Undergraduate 
Engineering Management Studies,” International Journal 
of Engineering Education, Vol. 18, No. 3, pp. 321-330. 

 
301



 

 
302


	2010S02B03.pdf
	blank


<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /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
    /AdobeSansMM
    /AdobeSerifMM
    /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
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /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
    /EuroSig
    /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
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-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
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /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
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /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
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /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
    /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 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




