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Abstract

In the current global business world the profileyofing engineers entering the labor market should
be adapted in order to turn them into the kind roffgssionals that can play an important role in the
management of a company. Although a certain degfespecialization and a solid technical
education are essential assets in companies wahraital processes are in the core of their agfivit
it is also true that stimulating the access of megis to management levels can lead to a bettafuse
the human resources in a technology oriented ecpnom

In this paper we present an initiative of threalieg technical universities in Europe which have th
purpose of educating students with an engineenirtgannical degree in those areas of management
that will allow them to expand notoriously theirofgssional horizons, both functionally and
geographically. This initiative, designed by Unsidiad Politécnica de Madrid (UPM), Politecnico di
Milano (POLIMI) and the Royal Institute of Technglpin Stockholm (KTH), has the support of the
European Commission and has been accepted in #senbds Mundus program which provides funds
for the participation of both students and schdliem» countries outside the European Union.
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Introduction

The International Master in Industrial Managemeti{l) aims at enhancing the quality of
education of future engineers and managers in oheath of Industrial Management. Thanks to the
cooperation of three leading universities in Europ&IM aims at increasing the level of
internationalization of participating universitiand make European education more competitive in a
field that has been traditionally dominated by Aicen universities

The IMIM program was initially conceived as a prepbfrom UPM that after meeting with KTH and

POLIMI decided to design a Masters program whicbusd have as one of its main objectives the
preparation of students who already have a techbazkground with business and managerial skills
for an international career in industrial and ssgvicompanies. Each of the three participating
institutions would contribute to the program offeyithose courses in which it was considered that it
had particular strengths. The main componentsefMiM program were designed and approved by



the corresponding University Departments involhasa after agreement by the three Departments of
the program as a whole was submitted to the unfies’sRectors for approval.

In comparison with existing higher education progsathe proposed Master Program combines the
teaching of social and economic sciences with mamalgskills. 1t aims at offering education for
engineers and managers who will be able to projydsgrated approaches to industrial problems in
Europe and third-countries, combining technologa=¥elopment and innovations together with the
consideration of human, social and economic issues.

The Masters Course has been created from alreastyngxcourses. It is a relatively new degree but
all three universities involved in the program havevide experience in teaching those courses or
similar ones. Even though IMIM is a young prograRQLIMI, UPM and KTH have been
exchanging students under the Socrates/Erasmusaprdgr more than a decade. At graduate level
the three institutions have also exchanged scholars

The integration of management and engineering ssatiin the IMIM program actually addresses
the new professional skills demanded by industryictvhnow prefers enrolling engineers and
managers who are able to design high level teclgimab solutions while taking account of human
related issues and socio-economic constraints. ®bjective is to contribute to European
competitiveness with an improved dissemination ughwmut the world of new competencies and
management techniques better designed for peoglenare acceptable to them and to society.

A broad foundation, comprising introductions to amgational behaviour, financial and managerial
accounting, corporate finance and the functionagiital markets, marketing, strategy and economics,
are provided during the first semester. Building this, the second semester further develops
students’ proficiency in operations, quality ando@ly-chain management techniques, and thus
gradually strengthens the link between general genma work and the challenges emerging in
modern manufacturing and service operations. Thd gemester then comprises courses aimed at
deepening some of the topics introduced duringfitse semester as well as developing a more
integrated view of how various of these topicsteeta one another. This includes advanced courses
in management accounting, marketing and human resenanagement and application of previously
taught topics in two integrative, thematic coureasproject management and entrepreneurship. An
introductory methodology course will also be giwerpreparation for the final semester thesis pttojec

During the final semester the students work in mmany or research institution, applying what they
have learned during the previous terms. Through Master Thesis the students have to show their
ability to build on what they have been taughttiggtresults and giving value to the company or
institution where they perform their final work. &tobjectives, content and program of the final
project has to be approved by the IMIM Scientifian@nittee, and is supervised by the tutor in charge
of the student. The IMIM program will be supervidsdthis Scientific Committee which is composed
of two representatives from each institution of @@sortium (UPM, POLIMI, KTH).

Educational Objectives
The proposed master course will contribute to iaseeEuropean competitiveness in several ways:

- European students, European universities and Eanopeofessors will get in contact with
different European and third-country cultures, thusreasing mutual knowledge and
understanding.

- European students will integrate more among thdms ffacilitating a stronger common
European feeling and view.

- Third-country students will disseminate their Elgap experience increasing the knowledge
of Europe in third countries and will be integraieda network of contacts that facilitates
socio-cultural and business relations between Euangl non-European countries.



- As IMIM is a master in industrial management, matydents will be employed in industrial
companies with an international profile. It is egpal that IMIM students will be assigned
positions within companies with responsibility tamage commercial contacts with European
countries.

Gaduates are increasingly expected to assume brtesks and responsibilities than most technical
universities have traditionally prepared them fbine IMIM program prepares students to work for
industry or academia, in internationally-orientedrking environments, where a solid background in
state-of-the art technology is required, togethethwthe ability to deal with other cultural,
management and working practices. Depending om thegrnship during the fourth semester, the
IMIM students may also be exposed to some reseaock, therefore getting an adequate experience
to embark on a PhD program, if they choose to do so

The internationally oriented education which thelNMprogram intends to provide implies: a) the

ability to work in international settings, with tehgues from different cultures, sometimes working
together although physically distant in differentntries or regions making use of the wide range of
possibilities that Information and Communicationchieologies can offer and b) the ability to

understand industrial management problems as mtienal issues which can benefit from the

experience and expertise of different countriesdresy and which often require a multinational

approach.

Students receive a degree from each of the pammegersities in the Consortium where they spend
one semester. The degrees issued are accordingtiomal legislations and therefore the degrees
issued are the same for all students successfuthpleting this program.

Teaching methodology

The instructors in the IMIM program, are mostlylfiiine professors. They have ample experience in
the subjects for which they are responsible. In ynaases they have developed part of their
professional life in industrial companies and dner¢fore capable of offering the participating
students solid theoretical knowledge together wvéttpractical approach of actual management
situations. Their curricula demonstrate both thekcellence in research and their relevant
competencies in industrial practice, as well ag timernational dimension. The core of the teaghin
staff is composed of well known professors in vasiolomains. Professors are either members of the
faculty staff of each hosting institution or theynee for one or two weeks to give their courses.

The IMIM Masters Course is supervised by a Scien@bmmittee composed of one representative of
each institution of the Consortium, designated s local pedagogic supervisolt is the
responsibility of the Scientific Committee to dexidbout the admission of every candidate, the
possible evolution of the IMIM program content, stadents” graduation, as well as about any issue
concerning the academic life of the Master coufee.these reasons, the Scientific Committee meets
regularly in one of the institutions of the Congart on a rotating basis or through video-conference
or multi-conference. Academic matters are the nesipdity of the Scientific Committee, which holds
regular meetings during the duration of the Mastprogram.

The central office (headquarters)haf tMIM program is located at the Escuela Técniopesior de
Ingenieros Industriales (ETSII) of the UPM in Malriwhich is identified as the coordinating
institution. This is the place where all the officdocumentation on the program content as wethas
the students' applications is collected and regidte

In order to be admitted to the IMIMbgram, candidates must have a degree or equivafieitleast
3-year university level from a recognised universit engineering college. Applicants are requested
to fill in the IMIM application form available frorthe IMIM web site and enclose a curriculum vitae
accompanied by the following:



- Documented evidence of a high proficiency in Edglanguage (verified by TOEFL
scores or equivalent certificate).

- A certificate showing that the applicant has corgalea minimum of three years of
full-time study in a scientific or technical distiie (B.Sc. degree or equivalent).

- Recent GMAT or GRE scores.

- Two letters of recommendation signed by acadenf@rees.

- Relevant work experience (verified by appropriatecuientation) is not a
requirement, but is considered a merit in the seleg@rocess.

Students spend one semester in each of the unigergarticipating in the Consortium in the
sequence indicated (first UPM, then POLIMI and fin&TH). During the fourth semester students
may complete the requirements for their degreegipinject work in any country in the world.

Scholars participating in the IMIM program can lmsted by any of the three institutions. During any
specific semester at each of the participating emsities, instructors from the other two univeesiti
will be asked to participate to give seminars ectures in order to reinforce the students” permept
that they are enrolled in a fully integrated progrand not in three independent programs.

The IMIM program is built from the experience ofesdy existing Master programs which have been
designed to host an international population, bniggogether students and scholars from Europe and
from third countries as well. Most of the meansichare to be used for IMIM to reach out to
potentially interested third-country students aestiotars are thus already in place. Actually, it is
appropriate here to emphasize the strong intemaltexperience of all three hosting institutions.

For scholars the admission criteria is based onlifpaéions and academic competence. The
strengthening of links with the institutions fromhere the scholars come and the potentiality to
disseminate the existence of the IMIM program amstglents are positive factors which are also
taken into account. The selection process is tocdmapetitive and managed by the Scientific
Committee which takes overall responsibility foe tevaluation and selection process. Decisions are
to be made on the basis of the following criterid data.

The CV of the candidate scholar is to be evaluatetk specifically with regard to:

- The capability to carry out some teaching assigrimthin the IMIM Master course.

- The competencies in research, as demonstratedsifyehiscientific publications and other
realizations.

- The possibility to establish a partnership with ¢hedidate’s institution. Potentialities will be
evaluated with regard to:

- The capability of the candidate's institution tssh&uropean students, and the relevance of
such co-operation.

- The possibility to undertake joint research adtsgit

- The possibility to jointly supervise the studentidg the project work in the fourth semester.

Scholars can patrticipate in the progreithout being subject to any quota system. Tbeirtribution
is to be organised in location, time and duratioras to meet the student and academic requirements,
as well to maximise the potential for partnersimpjuding common research projects.

The IMIM program has the following main learningediives:

-the subjects taught
-the social, cultural and economic life in threar@pean countries
-the living experience within an international, tiwcial, multi-cultural group

In particular, in order to fully exploit the firsivo, there will be a class coordinator in eachiingon.
The class coordinator will be a staff member of &M organisation, in charge of being the first
interface between the students and the programclBiss coordinator will be a clear reference point



which will help and facilitate the students in ptioiy fully from their experience. Teaching stafiilw
be available for answering specific questions raft@sses, in person, or via e-mail or using theial
campus which provides a special “classroom” foheadject.

The international office in Madrid and those in tbther campuses take responsibility of the
operations when students actually enter the prograch move from one campus to another. The
IMIM central international office is and remaingtmain reference point of all students.

The Consortium provides all students with locallage teaching courses and other related services
to assist them getting basic communication skilth the language spoken in the country where they
stay.

As all the 3 universities are running other inté¢ioral programs, opportunities for IMIM student to
meet other International students are organized.prbsence in IMIM classes of Italian, Spanish and
Swedish students foster integration with local shidpopulation so that students can get the most
from the IMIM experience. In order for the studend have the possibility to develop further
connections and friendships with local populatiopportunities to develop home-assignments and
projects with local students of the same leveloaganized.

The language policy applied within the Consortiwsrciearly aimed at ensuring accessibility to an
international top-level Masters program, at upgrgdithe visibility, attractiveness and

competitiveness of European higher education wwaitte, and at promoting dialogue and
understanding between peoples and culture. Acagiydirthe language of instruction is English,
which nowadays is the language of science and tdoby and the language of communication
between industry managers who are active in aagjietonomy.

Each student is given the opportunity to learn ldreyuage spoken on each campus where he/she
spends a study period. Local language coursesfiamea at each location with schedules which are
compatible with the core courses of the IMIM pragral' hey also have the opportunity, but not the
obligation, to take additional courses in mattetated to the IMIM program in the local language of
all three participating universities.

IMIM is a new and joint program, thus requiringeifsa specific evaluation. Three mechanisms are
planned. Two of them are short-term oriented. Hireltone is a periodic global evaluation, under the
responsibility of the Scientific Committee, wherebyery four years, the Scientific Committee will
add four external persons to its standard comositivo representatives of industry, one academic
and one IMIM graduate, with the mandate to procestth a global examination of the IMIM
program. This enlarged Scientific Committee wikdanto account the cumulative outcomes of the
evaluation of courses, the percentage of studehts graduate, the information available on their
professional position after the Masters, the nunatbatudents enrolled in a PhD program, the number
of papers written by the Masters students and &edep conferences, etc.

In addition to the periodic global evaluation thenSortium commitment to quality is to be assured,
on a continuous basis, thanks to two mechanisnesfif$t one is the assessment and evaluation of all
IMIM courses and instructors by the students. &tisl are asked to fill in periodically a form to
evaluate the lectures. They have to judge the tyuaflilectures as concerns: validity of lesson eant
and information given, contribution of the professw the learning process and usefulness of course
material. Furthermore they will be asked to seliasate previous knowledge of the subject studied.
This frequency of the evaluation process has twmradvantages. First of all, students remember
well the topics of the lectures and secondly itegivthe chance of taking quick suitable
countermeasures if problems arise. Every subjedttha instructor responsible for it will also be
evaluated when it has been completed. Particulantain is paid to the informal contacts between th
students and the class coordinator. This inforneshraunication, which is supposed to be of a
continuous nature, may be particularly effectivehia early detection of incidents or problems that
can be solved at an early stage without puttingstothe quality of the overall program.



Three levels of formal evaluation by the studen¢scansidered:

a) Individual subjects and instructors
b) Semester evaluation in each of the universitidhe consortium
C) The whole program including practical experience

The second mechanism will consist in the meetihgslbcal coordinators are going to organize at the
end of each semester in each hosting institutidrereby they will collect "immediate"” comments
and recommendations about the teaching and theofifdne program. A synthesis report will be
addressed to the Scientific Committee. Studentsaaked to evaluate the period as a whole as
concerns services provided by the universitiee(irdtional office, housing facilities, coaching and
counselling, welfare services, language coursdsyittes aimed at social integration, other support
measures). Third-country students and scholare fad&rt in this common approach but the
Consortium pays specific attention to matters eeldb their condition such as assistance in obtgini
visas, financial aid, accommodation and culturtdgnation.

Particular attention will be paid to the implemedidan in the quality assessment mechanisms
described above of the best practices which eristdch of the universities participating in the
Consortium with the aim of consolidating a philolsppf continuous improvement.

Regular coordination meetings among the memberghefConsortium are held in each of the
universities, rotating the venue in the same faslasie the meetings that have taken place since the
year 2000 when the IMIM program was first design€de frequency of these meetings has been
determined in the past by the needs of the progmathis now three meetings per year (one at each
participating university each year). Together vitllkse meetings other communication mechanisms
such as video conferences or conference calls hega used extensively. Scholars are invited to
participate in the coordination meetings. One @f thsults of coordination is a common evaluation
system.

Also data about students performances and diffesulare exchanged among the members of the
Scientific Committee, so that the second and thsditution hosting the master already know the

previous difficulties and troubles faced by studeartd therefore can take suitable countermeasures t
have the students give their best. One further waystrengthen the cooperation among the

universities in the Consortium is the exchangenstrictors so that in any given semester in one
university instructors from the other two can dmscof the teaching in the way of seminars, lectures
or specific classes.

Research activities

All IMIM courses are taught by professors who active in research, fundamental or applied to
industry problems, in several fields of Managema@ime scientific excellence of all the Consortium
members is supported by the number of first-claddigations resulting from their research.

The scientific and research experience of theunstrs from the three universities in the Consantiu

is applied to the contents of the Master programmbny cases the Master thesis can be linked to
research. Scholars participating in the IMIM pragreould also make their contribution in their area
of research, being this one of the elements thihbeiconsidered in the selection process.

A large part of the material that is taught in thiasters Course is linked to research activitigiwi
the Consortium and in other research teams/orgamsa This is obviously necessary due to the rapid
development and innovation of management metholighdt requires a regularly updated teaching
material which will be developed by professors tigto their research activities. These activities are
not only fundamental or basic research. They alstude applied research which is carried out in the
frame of commercial contracts which already exetirneen different departments of the universities
integrated in the IMIM Consortium and a wide rameompanies in the industry sector.



One mechanism which has been designed to expodd Billdents to research activities is having
mid-semester presentations by instructors and achabout the research projects in which they are
involved. Students can detect this way areas tfrést which they can persue during the fourth
semester or upon completion of the IMIM prograrthéy decide to devote their efforts to a career in
reseach. In some cases IMIM students will be altbwe participate in research-related tasks
whenever this possibility is considered acceptdlyiehe Scientific Committee. The IMIM studies
grant access to Doctoral studies

Results

Students will have the chance to experience thmess and cultures of single countries; on therothe
side, moving from two universities in Southern Eagdo a university in Scandinavia to attend closely
linked parts of the same course will foster thecgption of Europe as a single region. Furthermore,
during the Masters course, examples and case stwilldbe given to illustrate the social, cultuesdd
economic characteristics of Europe.

Offering a study program at the Masters-level thgtlements such an integrated approach is only
feasible in the context of an international collettimn with an appropriate financial support, ae.
environment which provides the opportunity to bringether -from different countries- a significant
number of highly qualified graduates and some & Best professors/researchers in the field
concerned.

The IMIM Consortium has definitely also the potahtfor contributing to the development of
European research competitiveness. It is designéutice a cross-fertilisation of analysis, methods
and solutions in the field of Industrial Managemehaét is to boost co-operation in research between
the institutions within the Consortium, as well bBstween the Consortium and third-country
institutions, all that in a crucial field for acadi and industry.

Due to the international profile of the studentgined in the program, IMIM will give the chance of
creating an international alumni network with sgononnections among people that will hold
managerial positions in internationally orientedmp@anies. This connection will strengthen the
economic relations among European companies amgebrtEuropean companies and foreign ones.

One of the aims in the design of the IMIM prograas fheen the adequate integration of the contents
taught in each of the participating universitiddIlM has been designed as a joint program paying
special attention to the full integration of thettaes taught and to avoiding overlaps among theethr
institutions. Furthermore, apart from the courséshe core program, students will have several
opportunities to experience the life of three diéfe European countries and the fact that students
have to spend one semester in each country guassihiat there will be plenty of these opportunities

The blend of theory and practice achieved throlghuse of the case methodology and also through
the practical experience in an international corggduring the fourth semester is another example of
good practice.

IMIM as a European Master: The Erasmus Mundus initiative

In spite of its short life, the International Maste Industrial Management (IMIM) is experiencing a
very strong demand from students seeking to bepéeddnto the program. It offers an exceptional
opportunity to study in a truly multinational, miethnic environment and trains students in the
managerial skills which are so necessary for comegahat are active internationally.

In 2005 IMIM was selected by the European Commissie a European Master within the Erasmus
Mundus program. Erasmus Mundus is a cooperationnamlaility program in post-graduate higher
education financed and managed by the European @smom in which more than 200 European
universities are participating. It aims to promdte European Union as a centre of excellence in



learning around the world, by attracting high gtyatudents from countries outside the European
Union to register for Joint Masters Degrees.

Except for the geographical balance required by Ehesmus Mundus program itself no special
conditions apply to third-country students and tttanmon admission criteria are applied. The
Consortium considers that specific assistance ghbal given to third-country nationals based on
cultural differences and in areas such as obtaimiggs, counselling on professional perspectives,
search for accommodation, etc.

The criteria applied by the European Commissiorsé&ecting IMIM as an Erasmus Mundus program
were the following:

1) The objectives of the master course are cledrcanvincing, the academic quality of the program,
including the quality of teaching staff, meets tteguired standards for European masters. The
program shows a high degree of integration, whicheflected through well designed study paths at
three universities and joint activities in prograevelopment and management, through a scientific
committee and its sub-groups. The existence ofrdraleoffice at a coordinating institution and a

central information and application point is a goodmple of a well thought out organization of
Consortium.

2) Very positive, strong links with business lifeeaalso demonstrated through the management
structure (representatives form private and pudsictors join the Scientific Committee). Very good
cooperation between the university and the busiweslsl.

3) Innovative management in cooperation with bussrend student representatives.

4) The added value of the Master has been alse@ared through links with research in a real
business world (project work in a company).

For the academic year 2006/2008, which is the &dstion with Erasmus Mundus qualifications, 170
applications from third country students were cdesed, out of which 26 applicants have been
selected to participate in the program as showable 1.

Table 1: Erasmus Mundus accepted students

Asia N.° South America N.° Africa N.° Europe N.°

India Brazil 2 Kenya 1 Russia 1

China Argentina 1 Nigeria 1

Pakistan

Nepal

Thailand

Malaysia

N I PN 2

Uzbekistan

For the forthcoming edition a large proportion lofd country students will join the program. Atghi
date it is not possible to know the total numberstfdents joining the program which includes
European and non-Erasmus Mundus students, sindieamms will be accepted until the end of the
summer. Figures 1 and 2 show the nationalities genldler of the students participating in the
program during the first two editions in which Brass Mundus funds were not available. However,
as can be observed from figures 3 and 4, therdasya majority of Asian students responding to the
European Union’s policy of fostering European higbéucation among specific Asian nations. Two
aspects need to be corrected in the future: thedhcandidates from continents other than Asia and
Europe and the decreasing percentage of femalédzaes.
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Figure 1: Nationalities and gender of IMIM students first edition (2004/2006)
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Figure 2: Nationalities and gender of IMIM students second edition (2005/2007)
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Figure 3: Erasmus Mundus applicants for IMIM 2006/208 by continent
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Figure 4: Nationalities of Erasmus Mundus applicans, third edition (2006/2008)
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