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This year the first batch of graduates in Engticering has finished their stud-
fes in the Faculty of Science and Technology, University of Macau. Tiis group
of new Engineers is constituted of well-trained and talented VOUNG profes-
stonals in the areas of Electrical and Ew“)mzz’c\ and Cieil E’r'a"')wfriiz«; This
paper discusses the actual situation of the feaciing and rescarch in Engineer-
ing in Macau and the possibility of wamno Future Researclt and Develop-
ment projects that will involve the staff o_r\/zL Faculty of Science and Tecimol-
ogy, the professionals of Macau-based Companies. And, or course, Hiat minst
include the available working force of the new Engineers of Macau,

Introduction

University level education in Enginee ering in Macau is a relatively recent ex-
perience, started in 1989 with the creation of the Faculty of Science and Technol-
ogv at the University of Macau. Before that date, professionals or Engineering
working in Macau obtained their degrees outside the territory, namely, in China.
Portugal, Hong Kong, the U.S.A. and other places. and onlv in a few cases were
thev citizens of \Imau The University >tudle> outside of Macau were an heavy
burden for the Macanese families interested in giving their children higher equca-
tion, in this case in Engineering, which implied that oniv a limited number of
ramilies could do it. Sometimes, arter studving abroad some of the Macanese came
back while others did not, due mainly to the difficulty of getting a job in their
specific field of Engineering in Macau, since most of the companies based here
were related to bubmess the service sector, and traditional industries (textiies,
tovs, etc. . ), characterised by their intensive and general human resources. This
situation is one of the reasons why Macau is considerabl Iv behind the so-called
Four Little Dragons (Taiwan, ‘amgaporg South Korea and Hong Konglin terms of
advanced high-technology industries. Of course, the situation can be and is under
improvement in both territories due to the actions of both Governments in ord
to diversity industrialisation, but I think that for these policies to succeed in Lhe
tuture we need to promote education in the area of technology at the Univers sitv

level. The Faculty of Science and Technology (FST) can and must plav an impor-
tunt role in the training of qualified professionals in Engineering, after the evolu-
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tion during the initial (and always difficult) transition period (4 years — first batch
of graduates in 1993), where everything needed to be set-up (in Engineering it is a
specially difficult task due to the practical characteristics of the programs with
the outfitting of several specialised and expensive laboratories). I think that in the
“steady-state period “(the next 4 years) there is time now for two things: first, to
open the Faculty to the Macau Industrial Society by establishing strong coopera-
tive ties with the Macau-based companies, second, to develop and support the
postgraduate programs in order to up-date the knowledge of Engineering profes-
sionals from the industry and, simultaneously, to establish an academic career for
the future educators born in Macau. Some of the ties mentioned above alreadv
exist due to the cooperation in the area of summer training of students in several
companies and institutions, namely, CEM (for Electrical and Electronics Engineer-
ing) and LECM (for Civil Engineering), but I think that thev must be strengthened
with the launching of several “Researci and Development Projects,” important for
Macau industry. These could be implemented by seniors of FST {in their final gradu-
ation project) or even by post-graduate students (the Master program was initi-
ated this academic vear of 1993/94 on a part-time basis) under the supervision of
their respective professors in the area of their specialities. The Centre of Scientific
and Technical Research (CSTR) of the same Faculty, recently activated, can and
must also plav an important role in the development or those cooperative ties and
also in the coordination of the different Drojects,

This paper will describe the actual situation in FST and will show the possi-
bilities of intervention by this Faculty in different areas or Engineering. The fu-
ture success of several Research and Development projects of cooperation, Fac-
ultv / Industry, in medium and high-techrology, will demonstrate the teasibility
ot this solution and will constitute an Important support for existing industry in
Macau. Also it will provide a stimulus for the establishment of new industries in
the territory, with the consequent growth ot jobs for graduate and post-graduate
protessionals in Engineering from FST.

Research and Development in Engineering

Research and Development (R&D) in Engineering are presently two of the
keywords for the Technological growth of an advanced Economy. The main rea-
sons for this are almost obvious since in the perturbed. unpredictable and com-
petitive world in which we live, onlv new products with a sufficient degree of
quality and innovative design can give the technological companies means for
survival. For that, we need wel] prepared and specialised working teams, com-
posed of an adequate number of different Engineering specialities. These teams
must develop (and of course must be capable of developing) first of all some ap-
propriate Research on the topic under study and later to begin Development of the
product.

Supposing the above two topics, cooperation between FST/CSTR and the
Macau companies is of fundamental importance due to the fact that the students
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in the Faculty (under adequate supervision of the different Professors) have the
time to reflect and are in the place where they can be innovative by trving differ-
ent solutions, without the pressure of work in an operational company. Simuplitv-
ing, they have the time for Research (mainly during the Final Project and the Mas-
ter Thesis) and in a relatively short period of time theyv can implement and seek
out good project solutions for potential products that can be developed later bv
the companies.

In order to start with the above concept of R&D two strategic wavs can be
followed in the starting of new projects: first, to get information from Macau com-
panies and institutions, namely, CEM, LECM, EFACEC, CTM, CAM, etc. . ., about
possible project areas of cooperation which could lead to future development
projects involving final vear students’ (or groups of students) of FST and after a
preparatory phase to start the Development Projects (the Research component of the
project must have in these cases less importance than the Development); second, o
trv to launch big R&D projects with interest for Macau, namelyv: Electrical Energy

=

saving, Water Pollution Control and Automatic Machine Translation of Portuguese-
Chinese, involving a more complex Rescarch team and work plan composed by
specialised partners from Portugal and China {from Universities and Research
Institutes) and also from Macau (FST and other institutions or companies inter-
ested). Persons from Portugal and China must participate with at feast one 1two

the most) partner with signiricant scientific experience in the above areas: the st
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dents of FST must be post-graduates from the Master programs. because since
these are verv important and wide-ranging topies it will certainly be pos
initiate several master theses in those areas (see Rerferences).

Human and Technical Resources

As mentioned betore, the Human resources available to implement the above
proposals in Macau must be FST. Students and Proressors in collaboration with
technical professionals from companies and specialists trom Portugal and China.
To substantiate this idea, it will be usetul to analvze the actual situation, in terms
ot Students and Professors in the present academic vear of 1993-94. For this we
must analvze Table 1, Tuple 2 and Table 3. Table 1 shows that the number of new
entries (first vear) has taken a considerable jump in this academic yvear of 1993-94
(A=58.33%) and that the total number of students is constantly growing (4=28.64",
also this vear). On the other hand, the post-graduate programs started this vear
have also a considerable number of students (30) of different origins, such as re-
cent graduates from FST working in industry or on the Faculty as Teaching Assist-
ants, and Engineering professionals from industry, with background studies in
Portugal and China. These numbers reveal a significant interest in Engineering
and show also that part of the human resources needed to implement the above
strategy are already in FST. From Tuble 2 we may conciude that the number of
professors in the faculty is also considerable, but, depending on the future direc-
tions of R&D, appropriate specialists from other areas could be included on the
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Table 1. Number of Undergraduate Students in FST, University
of Macau, 1993

Year First Class
Bachelor of Science of
. . Total A
in Engineering Graduates
1st 2nd 3rd 4th 1992-93
Software 41 35 27 30 133 -
Electrical and 24 13 15 10 63 23
Electronics
Civil 20 12 16 10 60 11
Mechanical 10 - 3 6 18 -
Total a5 60 63 o 2 34

Figure 1. Student Enrolment in FST
University of Macau, 1989-1993

New Students

cirst vear Total Students

100+ 280 +
2 ag
i 110 + D = 28.64"
80 D = 58.33% 200 -
60 7 , 160 T
{3
40 T ; 120 T
: !
i 80 T
20 + i
E 10 T
4+ ' 2 .
i 1 { a v i i i i
89/90 90/91 9192 9293  93/94 89/90  90/91 9192 92/93  93/94

D 2 Programs - E.E.E.+C.E.
38 3 Programs - EEE+C.E+SE

- 4 Programs




Rescarcitand Development in Engineering in Macau

G
G

Table 2. Number of Graduate Students
University of Macau, 1993

Master of Science

in Engineering 1993-94
Software 12
Electrical and Flectronics 12
Civil 6
Total 30

Table 3. Academic Staff of FST
University of Macau, 1993

Rank Number
Protessors 3
Associate Professors i3
Assistant Protessors 3
Lecturers 9

(O]

Teaching Assistants

Total

e
)

faculty.

In terms of technical resources, some of the present laboratories of FST can
already support several projects (for example: Electrical Machines, Microproces-
sors, Strength of Materials and Hydraulics, Mechanics, etc. . .). In the near future
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other laboratories under implementation (like Software Engineering and Control)
will be availabe to the Faculty. Nevertheless, the utilisation of technical resources
from industrial partners is also possible, and, simultaneously, in specific areas of
work the faculty can develop with the financial support of the companies appro-
priate laboratories dedicated to more important special projects.

Projects and Partners

The appearance of new projects must be a constant work of investigation and
cooperation, mainly driven, from the Universitv side (I mean from different Pro-
fessors with the help of CSTR) to industry based in Macau in order to understand
the needs of companies and also to investigate possible areas of intervention. For
this purpose, several visits between academic staff and industrial Engineering
professionals from the industrv must be organised in the ruture, in order to get a
better knowledge of different realities and also to create confidence between the
future partners in R&D cooperation projects.

As for the partners, thev must be selected mainiy within Macau companies
that are technologicallv advanced or that are trving to cope with the technologies
of today to improve their competitiveness in the market place. Anv of the above
companies can be considered as future partner

o

out there are also manyv others
interested in participating in such projects. From Portugal and China we must
choose carerully our partners in order to contact Research [nstitutes and Universi-
ties with high technical standards, and for this, we consider the Instituto Superior
Teécnico — IST, INESC Institute ot Svstems Engineering and Compurers; and the
New University of Lisbon. all situated in Lisbon, and the University or Tsinghua,
Beljing to be among the preferred institutions ror this curpose. As an example of
this cooperation, a group of six (6} recent graduates rrom the top ten of the Electri-
cal and Electronics Engineering Program have already been working, for a period
of 14 months, in specialised development projects in several technological advanced
centres trom INESC. After this period, these engineers will constitute a highly
specialised working rorce in their own fields, available for developing and super-
vising future R&D projects in Macau or even for starting their own small compa-
nies using high technoiogy.

Attraction of New Companies

The development of Macau and surrounding areas (Zuhai, Shenzhen, Hong
Kong, etc. . ) including the construction of the Alrport and other good communi-
cation infrastructures like the new bridge, the railway and highway to Guangzhou,
will bring to Macau new investments and, [ think, a significant number of them
should be in the medium and high technology area due to big competition from
China in the labour-intensive industries. The appearance in the next vears of an
educated and specialised class of professionals in the Engineering area, well pre-
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pared by FST, will increase the possibility of success of a new and diversitied tvpe
of industry in Macau where the quality and sophistication of the products would
be very high.

Conclusions

This paper has discussed the actual situation of teaching of and research in
Engineering in Macau, and it has discussed the possibility of starting future Re-
search and Developments projects between FST and Macau-based companies. These
projects must invite, in some cases, the participation of Research Institutions and
Universities in Portugal and China and should lead to development of a new class
of highly specialised Engineering professionals that will contribute with their
knowledge to the necessary diversification of industry in the territory.

Note

' We have made several contacts with different companies in order to support
the final projects of different programs.

References

Martins, Rui. 1993 Plan ofActz'z'z'tz'csfor 1993794 of the C.5.T.R.. Centre of Scien-
tific and Technical Research, Faculty of Science and Technologv, University of
Macau.

Martins, Rui. 1993University of Macau CHIP — UMCHIP, Research Project Pro-
posal approved by the Research Committee of the University of Macau.

Zhou, Li-Gao, et al. 1993. Electrical Energy Saving in Macau — EESAVING,

Research Project Proposal approved by the Research Committee of the University
of Macau.




SR

Investigacdo e Desenvolvimento em
Engenharia, em Macau: Que Futuro?

Rui Martins
Centro de Investigagio Cientifica e Técnica
Universidade de Macau

Este ano os primeiros licenciados em Engenharia terminaran os seus estudos
na Faculdade de Ciéncias ¢ Tecnologia da Universidade de Macau. Este grupo
de novos Engenheiros ¢ constituido por jovens profissionais com talento ¢ bem
treinados nas dreas de Engenharia Electrotécnica ¢ Electrénica o Engeniaria
Civil. Este artigo apresenta a situacdo real do ensing ¢ investicacio e
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Engenharia em Macau, e discute a possibilidade da existéncia de “uturos pro-
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jectos de investigacdo ¢ desenvoltimento Jue envolvam o peszeal docente ia
Faculdade de Ciéncias ¢ Tecnologia, os profissionais de Encenharia das om-
presas de Macauw e claro, gue incluam a forca de

ade trabalho des novas Engenlieires
de Muacau.
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