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Introduction

Several countries in the Middle East with oil-based economies, such as the United Arab Emirates, the Kingdom of Saudi Arabia, and Qatar have come to understand that they must diversify their economies, utilizing significant amounts of the income from sale of their oil and gas at current prices to invest in future commercial efforts. These countries have come to recognize that their substantial incomes from the sale of oil and gas will have a finite lifetime, and that they should be investing some of today’s income flow in economic diversification. 

In particular, several such countries are focusing on diversifying to “knowledge-based economies”, by developing higher education programs that will provide the human capacity to initiate and support such new economic thrusts. Total spending by the Gulf Cooperation Council countries on education in 2008 exceeds their $20-billion in arms purchases from the United States.

This paper describes education initiatives in the Persian Gulf region aimed at transforming national economies through education, research and innovation. It also reviews the efforts of several US engineering schools that have entered into partnerships with governments, or opened some version of a branch campus, to offer engineering education programs in the Middle East. 1
Education initiatives in the Persian Gulf region

A number of US engineering schools have partnered with governments, or opened branch campuses, to offer engineering education programs in the Middle East. 

Qatar
In Qatar, the Qatar Foundation has established a major Education City in Doha which 
hosts branch campus programs of six major US universities2. The Qatar Foundation was established in 1995 by the country’s ruler, with a multibillion-dollar endowment to fully finance universities that agreed to open branches there. Programs range from a medical school supported by Cornell University to a foreign service school offered by Georgetown University, with other programs by Virginia Commonwealth University, Northwestern University, HEC Paris and University College London.. Engineering programs are offered by Texas A&M University and Carnegie Mellon University. Purpose built state-of-the-art learning and teaching facilities have been built for each university. 

Texas A&M University at Qatar offers undergraduate degrees in chemical, electrical, mechanical and petroleum engineering. It opened in 2003 with 29 students, and currently has grown to nearly 550 undergraduate and graduate students from more than 30 countries. It has graduated 294 students since 2007.The undergraduate curriculum integrates cutting-edge and applied research with innovative classroom instruction to ensure that its graduates are equipped to assume leadership roles after graduation. The curriculum in Qatar is the same as that offered at the home campus. 

Carnegie Mellon Qatar has offered undergraduate programs in Computer Science and Business Administration since 2004. It has added programs in Biological Sciences, Computational Biology, and Information Systems. These programs are aimed at providing the human capital to develop an effective Information and Computer Technology structure, one of the main pillars of the knowledge-based society that Qatar aspires to become. Current degree seeking students number 373, with 37% from Qatar.
Saudi Arabia

King Abdullah University of Science and Technology (KAUST) has been built in Saudi Arabia as an international, graduate level research university dedicated to stimulating a new age of scientific achievement in the Kingdom3. The University opened in September 2009 with degrees in 11 fields of study:

· Applied Mathematics and Computational Science

· Bioscience

· Chemical and Biological Engineering

· Chemical Science

· Computer Science

· Earth Science and Engineering

· Electrical Engineering

· Environmental Science and Engineering

· Marine Science 

· Materials Science and Engineering

· Mechanical Engineering

Its international academic partnerships, designed to help build the curriculum and attract strong founding faculty, include two US institutions, Woods Hole Oceanographic Institution and the University of California at San Diego. Its global research partners, who join in collaborative research working on topics of global significance, include many US universities. 
KAUST is well funded, with a multi-billion dollar endowment. It enrolls both men and women from around the world. The campus, located on the Red Sea at Thuwal, north of Jeddah, is built on 36 million square meters of land.

United Arab Emirates - Dubai

Dubai International Academic City presents a different model for international academic programs.4 Launched in May 2006, it contains “store front” operations of some 21 universities currently. It is a “free zone”, meaning that institutions housed there are not required to seek UAE accreditation. Currently only one US engineering school is included, Michigan State University.
Michigan State University Dubai offers only master’s degrees at this point, having closed earlier undergraduate programs. Programs offered are designed to meet the professional, management and technical skills needed for the 21st century. The degrees awarded are issued by the home campus in Michigan.
Rochester Institute of Technology Dubai is offering master’s degree programs including Electrical Engineering, Mechanical Engineering, and Networking and Systems Administration. These are offered as part-time study programs in evenings and on weekends. Undergraduate programs in engineering include Electrical Engineering, Mechanical Engineering, Applied Networking, and Information Security and Forensics.
United Arab Emirates – Abu Dhabi

The Petroleum Institute was created in 2001 to provide engineering education and research in areas of significance to the oil and gas and broader energy industries5. It was initiated with major assistance from the Colorado School of Mines, and more recently has also affiliated with other US schools: the University of Maryland, the University of Minnesota, the University of Texas at Austin, and Rice University. It offers bachelor’s degrees in Chemical, Electrical, Mechanical, Petroleum, and Petroleum Geosciences Engineering, and Materials Science and Engineering. Master of Engineering Degrees include Chemical, Electrical, Mechanical and Petroleum Engineering. It currently has over 1200 undergraduate students and some 130 graduate students. 

The New York Institute of Technology 6 has been offering degree programs in Abu Dhabi since 2005. Its bachelor’s degree programs include Computer Science. Its classes are coeducational, and follow the same curriculum as its New York campuses. Courses are taught by full-time faculty members supplemented by visiting NYIT faculty from New York.

The Masdar Institute of Science and Technology is the educational component of the Masdar Initiative, a program established in 2006 by the Abu Dhabi government to develop a new economic sector in alternative and sustainable energy7. The Masdar Institute is a graduate level institution, offering masters degree programs – and eventually doctoral programs -- in engineering and science disciplines. Current programs are Engineering Systems and Management, Computing and Information Sciences, Materials Science and Engineering, Mechanical Engineering, Chemical Engineering, Electrical Power Engineering, Microsystems Engineering, and Water and Environmental Engineering. It is a research-driven institute being developed with the support and cooperation of Massachusetts Institute of Technology. The Masdar Institute is located in Masdar City, the zero carbon emission demonstration city being built at the edge of Abu Dhabi. 
New York University/Abu Dhabi has been established as a comprehensive liberal arts and sciences campus in Abu Dhabi.  NYUAD offers undergraduate degree programs in General Engineering, Civil Engineering, Computer Engineering, Electrical Engineering, and Mechanical Engineering.8
The Khalifa University of Science, Technology and Research is a new institution of higher education in Abu Dhabi, United Arab Emirates9. It is an independent public university supported by the government of Abu Dhabi, focused on building the human capital needed for the economic development of the Emirate as it evolves from an oil-based economy to a diverse knowledge-driven economy. KUSTAR is fully co-educational, and educates both Emerati and international students. Its programs include undergraduate education, post-graduate education, and research and development. Undergraduate majors include Aerospace, Biomedical, Civil, Communication, Computer, Electrical and Electronic, Industrial and Systems, and Mechanical Engineering. Partnerships are in place with two US universities, Georgia Institute of Technology and Texas A&M University.
Discussion

Building dynamic economies that are based on the creative application of human knowledge is currently an aspiration of all developing countries. The 22 countries of the Arab world, which lag behind other regions in educational achievement, technical advances, and economic development, are acutely aware of this challenge.

The United Nations Development Program has conducted studies of the Arab world’s progress in developing the knowledge, skills and institutions needed to compete in today’s global economy. Its 2003 report presented a comprehensive picture of the “knowledge deficit”, and suggested needed reforms10. A 2008 report by the Brookings Institute analyzed what has been achieved, what has failed, and what remains to be done11. The Brookings report concludes that Arab countries as a group have made significant progress, when measured against their own histories. Significant success has been achieved in access to education, including new universities with global standards. And Arab governments have begun investing more in research and development.
Due to the expertise and reputations of US universities with engineering programs, several oil-rich countries in the Persian Gulf region have sought out partnerships for collaboration or branch campuses. The programs described above are examples of current offerings based on such partnerships. 
US universities enter into partnerships in the Persian Gulf region for a variety of reasons, including broadening their global experience, providing opportunities for faculty and students to gain international experience, and expanding enrollments and research programs. The programs described in this paper are all relatively recently initiated, and it will be interesting to see which survive and thrive over the years ahead – and what additional US universities may enter the field.

Conclusion

Countries throughout the Persian Gulf region, and beyond in the Arab world, are striving to develop diverse economies which allow them to compete effectively in today’s global economy. Much of the effort is appropriately directed to education and associated activities which aim toward building “knowledge-based” economies. Various types of partnerships with US engineering schools are in place in the region.
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