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Engineering education institutions still grapple with the fundamental concepts and ideas related to
the internationalisation of their activities and courses. Comprehensive studies concerning curriculum
development and its methodol ogy are essential in order to ensure that the main stream of academic
activitiesisnot completely lost in the process of globalisation. Research has been undertaken on a
global engineering education curriculum, and a global curriculum in environmental engineering
educationin particular, in order to identify fundamental issues and concernsin an attempt to devise
and develop a proper methodology, which would be used in curriculum development in an era of
globalisation. Such research involves the definition of the fundamental body of knowledge that
needsto beincluded inthe curriculum, efficient teaching methodol ogies, strategies and techniques,
and other important human and social aspects, which would need to beidentified and addressed in
acurriculum that may be suitable for use on aglobal scale. There are, obviously, many advantages
and drawbacks of having aglobal curriculum. However, itisbelieved that it would facilitate grossly
the process of accreditation of international degree programmes and the recognition of foreign
gualifications on aworldwide basi s, and hence the process of globalisation. Some important aspects
and issuesin the globalisation of education, and engineering education in particular, are presented
and discussed in this article, showing the advantages and benefits coming from such a curriculum.

INTRODUCTION

Globalisation has really and truly become a readlity
within which we have to live and operate. However,
engineering education has not, as yet, given full
credenceto all the opportunities and benefitsthat may
emergefrom astrong international involvement inthe
process of globalisation. These are reflected by the
moderni sation and devel opment of economies, aswell
asindustrial and educational infrastructures.

We live in an interconnected world where one
nationisclosely tied in with other nationsand, indeed,
to that of the entire planet and its five interconnected
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systems: economic, environmental, political, cultural
and technological [1]. Our educational systemisalso
part of thischainandit, too, must a so adjust and adapt
to these new changes in order to meet the needs of
the globalised world by moving towards global educa-
tion or, inthiscase, aglobal curriculum.

GLOBALISATION

The process of globalisation does not only affect the

educational aspect, but also the political, cultural,

economic and environmental aspects of a country.
Kiely and Marfleet refer to globalisation asaworld

in which societies, cultures, politics and economics

have, in some sense, come closer together [2].
Giddens defined globalisation as:

... the intensification of worldwide social
relations which link distant localities in
such a way that local happenings are
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shaped by events occurring many miles
away and vice versa [3].

Tye and Tye predict that the globalisation of
demography, economics, paliticsand cultureswill even-
tually lead to a globalisation of curriculum over the
long run and suggest that there is emerging support
for effortsto globalise the curriculum of our schools.
However, such a process will not be easily achieved
due to resistance to change within the educational
sector and also because the idea of a global educa-
tion/curriculum asacurriculum movement isstill anew
ideaand very littlework has been doneor published in
the area so far [1]. It has been observed that there
is general support from the engineering community
towards global education/curriculum, but it will take
sometimetoinitiate, develop and comeinto fruition.

Global education isboth an inevitable and aneces-
sary curricular reform. It is inevitable because our
society, asawhale, is moving towards global aware-
ness, and it is necessary because young people need
to understand the world in which they live [1].

Accordingto Tyeand Tye, acurriculumbasedina
global perspective should engage all students in the
study of:

* Humankind as a singular entity interconnected
across space and time;

» Planet Earth as humankind’s ecological and
cosmic home;

* Global socia structure as one level of human
socia organisation;

* Themselves as part of the human species, as
inhabitants of planet Earth and as participantsin
the global social order [1].

Theresearchersbelievethat the study on the above
can easily be attained, especialy through a properly
designed environmental engineering curriculum,
because it is a broad study of the environmental,
political, technological, cultural and human systems.

Global education isdefined by Tye and Tye as:

*  Thestudy of problems and issuesthat cut across
national boundaries, and the interconnectedness
of the systems involved — economical, environ-
mental, cultural, political and technological;

» The cultivation of cross-cultural understanding,
which includes the development of the skill of
perspective-taking, ie being able to seelife from
someoneelse’s point of view. Global perspectives
are important at every grade level, in every
curricular subject area and for al people and in
all professions[1].

Thisisonly onedefinition given, but thereare other
definitionsthat arein use.

Thelmpact of Globalisation on Education

Contemporary education institutions experience alot
of difficulties in adapting to the ever-prevailing
process of globalisation at a time when they grapple
with diminishing levels of funding, ageing academic
staff, the pressure to establish clear and efficient
quality control methods, pervasive influx of new
technologies, strong international competition, changes
in production processes, to name only afew.

N. Grinwald, in one of hisrecent papers, expressed
thefollowing view:

Society is faced with two major chal-
lenges; the world around us is changing
dramatically at an accelerating pace and
nothing is considered regional anymore:
everything has an international and
global perspective. Universities cannot
afford to ignore this process and have to
adapt their education systems according
to these developments [4].

Intheauthors' view, such changesreferred to here
are the result of two major events: globalisation and
thetechnological revolution.

Theimpact of technology on theteaching and train-
ing in engineering education has already been well
elaborated on by Balagurusamy and Natesan [5].

The need for a holistic type of engineer, with
skills to work across intellectual, social and cultural
boundaries, is becoming increasingly evident and is
being driven by, among many things, the process of
globalisation[6].

Grunwald believesthat the phenomenamentioned
above will create totally new job markets and working
conditions and, as such, require new educational
policies and educational contentsto be implemented.
This was witnessed, for example, in Germany after
the reunification of East and West Germany, where
increasing trends towards globalisation and the inter-
nationalisation of production markets, communication
and information, including the education market, have
emerged [4].

University education today has become increas-
ingly global and internationalised. Hence, education
institutions, especially in English speaking countries,
have to compete globally for student intakes[7]. The
changes are real and have aready impacted tremen-
doudly on institutions in Europe in the last couple of
years, even more so now when new countries have
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been admitted into the European Union (EU).

One of the effects of the process of European
unification has been the emergence of the Bologna
Declaration, which was released in June 1999. The
underlying principle of this Declaration wasto create
a coherent and cohesive system of education within
the European Higher Education Area by the year
2010, which would address such issues as mobility,
transparency, compatibility and comparability in the
European higher education sector.

It appearsthat theinterpretation and application of
the Declaration varies from country to country.
Several works have been published, showing discus-
sions about how individual countriesin Europe have
adopted the Declaration and on the different
approached utilised in this process. These can be
found, for instance, in an article by Hedberg [8].

Initially, there were 29 European Ministers of
Education who were signatories of this document. To
date, a total of 40 signatories have been recorded.
Theincreasing number of European countriessigning
this Declaration isadefiniteindication that achieving
international comparison and equivalence is high on
the agendaamong European nations. Also, itisatrue
reflection of their commitment towards greater trans-
parency and harmonisation (not unification) of the
education processes found in European universities,
as well as the increased level of the mobility of
students and staff [4].

The grading systems used by individual countries
isanother important issue that concerns the European
Union [9]. It appears that devising and adopting one
common grading system isacrucia task for the EU,
especially inthecurrent eraof globalisation and inter-
nationalisation. This would help to simplify the
recognition and accreditation processes and would
make it less complicated for those studying abroad.
Thisproblemisbeing currently dealt with through the
European Credit Transfer System (ECTS), which is
presently used across Europe and has been initially
set up for credit transfer [10].

In response to globalisation and the harmonisation
of engineering education, and thus the increased
mobility of engineers, the researchers propose, and
argue for, a global curriculum to be developed and
implemented by international education institutions.
Studies are currently underway in order to design a
global curriculum for environmental engineering.

Other researchers have proposed bilateral and
multilateral cooperation as a vehicle to achieving
international recognition, which would, basically,
involve joint projects. As such, many collaborative
agreements in this respect have been established, for
exampl e between Indiaand Germany, and a so France

and Canada[11][12]. They demonstrate that even for
those countries that have very different educational
systems, itisstill possibleto form such collaborations.

Engineering Education in an Eraof
Globalisation

Engineering education, in particular, has done very
little to promote global awareness, and engineering
educators have yet to touch on the issue of global
education. Many engineering subjects, regardless of
the disciplines, are taught in isolation with a minimal
global awareness and exposure, and are offered today
by academic institutions. Such subjects are usually
taught on their own with no referenceto the economic,
environmental, political, cultural, technological and
global aspects. Engineering academic ingtitutionsneed
to adopt a more halistic approach to teaching engi-
neering so that it will enable students to understand
how engineering is related to the five interconnected
systems, aswell asto the global community.

There is another dimension, which is beyond the
scope of the researchers’ project, although very
interesting and worth mentioning about, that covers
research on whether the exposure of a more globally
oriented curriculum to elementary or primary school
studentswould mean less ethnocentrism, prejudiceand
intolerancein later years[1].

Similar studies could be conducted on engineering
studentsin order toinvestigate whether aglobal curricu-
lumwould have any affect on students’ behaviour and
tolerance towards other races, and if such a curriculum
would help broaden their views and understanding of
theworld.

A study of faculty members from a number of
schools in the USA revealed that very few people
had an understanding of what global education was
and an even smaller number did anything to globalise
their curricula. Moreover, it wasfound that therewere
no examples of international studiesand no onereally
spoke about problems or issues that cut across nationa
boundaries[1]. It appearsfrom thisstudy that thereis
confusion and very little is understood about global
education and globalising the curriculaamong educators.

The engineering profession, like most of the other
global professions, isgoing to be submitted to aglobal
evaluation in terms of the qualitiesrequired of what a
universally accepted engineer should possessfrom an
educationa point of view, and also as seen by aprovider
of professiona services (eg industry) [13]. With many
countries having various legal frameworks, require-
ments, local codes and procedures to govern the prac-
tice of engineering, this makes for an enormous task to
define specific rulesfor each caseto be considered [ 13].
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In the light of the increased mobility of highly
educated workerson aglobal level, educational insti-
tutionsin many parts of theworld will haveto prepare
them for afuturein which they will, to an increasing
degree, be compared not to their own country’sinsti-
tutions, but also to institutions in other nations [14].
The internationalisation of degree programmes can
easethetransferability of academic creditsfor courses
taken abroad and also may become a way to open
doors for students from abroad [14].

Tilmans also expressed the importance of devel-
oping the mechanisms and articul ation for the recog-
nition of degrees and coursework on an international
basis. For example, he gave three primary reasons
for thisneed in the USA, namely:

» Thegreat number of foreign students wanting to
study engineering in the USA or transferring
creditsfrom aforeign university to an institution
inthe USA;

* Theincrease of US students wishing to study
abroad,;

* Theincrease of diplomamills[15].

Vroeijenstijn expresses his view that an interna-
tional comparison is more important today than ever
before because of the following reasons:

e Comparisons between universities: a university
must assessits quality and the value of its degree;

*  Student exchanges and student mobility necessi-
tate adeeper insight into the programmes of other
universities,

» Employers will ask questions about the equiva-
lence of degrees [16].

A Global Curriculum for Environmental
Engineering

Taking into account the above, the authors have taken
theinitiativeto devise and design aglobal curriculum
for environmental engineering. In designing such a
curriculum, the authors had to consider the current
problems associated with existing environmental
engineering curricula, aswell asall the burning issues
mentioned above, such asglobalisation, harmonisation,
international recognition, mobilisation, etc. Theresearch
procedure and the methodology utilised in this project
has been reported el sewhere, with the advantages and
benefits of such acurriculum listed [17][18].

One of the most challenging tasks in the devel op-
ment of theglobal curriculum for environmental engi-
neering isto incorporate the two key points mentioned
above into the curriculum. The objectives of such a

curriculumwould, ideally, beto promoteglobal aware-
ness, global study onvariousissuesand, ultimately, to
devel op one common curriculum that can be used on
aworldwidebasis. Such acurriculumwould eliminate
the need for any recognition and accreditation proce-
dures between countries, would not restrict graduates
choices and opportunities upon entering theworkforce,
and would promote cross-cultural awareness and
understanding within the engineering profession.

ENVIRONMENTAL ENGINEERING
EDUCATION

In the wake of the widespread environmental
problems and crises reported in the media, aswell as
the increased demands from the public, a growing
interest in the environment among engineering educa-
tors from around the world has been witnessed in the
last ten years or so. It has become clear that
engineering educators need to take a more proactive
rolein greening engineering curricula, and that changes
to existing curricula are urgently needed in recogni-
tion of the environment.

There were various approaches that have been
adopted by engineering schools to incorporate the
environment into engineering curricula. Many have
started integrating the environment into traditional
engineering subjects, offering more specialised envi-
ronmental subjects as optional units in engineering
curricula and developing environmental engineering
undergraduate programmes.

To many, these new approaches and actions may
be seen as positive initiatives by engineering schools
to make the environment acommon part of engineering
curricula, in particular, with theincreasing numbers of
environmental engineering programmes that have
eventuated over the last decade. However, there are
problems with existing environmental engineering
programmes that still need to be resolved. Some of
the problems have been discussed and presented
elsewhere [19].

Due to the impact of globalisation, as the world
dowly transformsinto aglobal economy, theresearch-
ersbelievethat the best alternativeisto movetowards
global education or aglobal curriculum. In this study,
it is proposed that one common curriculum, initially
for environmental engineering, be implemented on
a global scale. The principle idea is to develop a
curriculum within an environmental and global
perspective. It is not an easy transformation and one
would expect some rejection and opposition from
some engineering educators. Many would prefer to
have their own programmes, particularly developed
within thelocal milieu and context.
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It is the researchers’ contention that, in the long
term, this would be much more feasible from an
economic perspective. A common curriculum would
also help overcome the serious problems of recogni-
tion and accreditation, which vary both within and
between individual countries.

Environmental engineering is different from the
classical engineering discipline because it is
multidisciplinary in nature, covering abroad range of
topicsfrom engineering, science, economics, humani-
ties, etc. It is not enough to take existing engineering
curricula and add on environmental units, and then
cal it environmental engineering, which has been a
common approach adopted by many engineering
schools. Thisway may appear to be the quickest and
most economical and productive way of developing a
new programme, but it hasresulted in many problems.

The Strathclyde M odel

The Strathclyde Model was developed by an
environmental education group in Scotland in the mid-
1970sto develop environmental education in schools
in Scotland [20].

According to this model, the following important
items need to be considered in developing environ-
mental programmes:

* Theamsand contents of their programs (episte-
mological factors);

» Thephysical, social, political and cultural context
inwhich it is presented (environmental factors);

» The age and experience of those to whom it is
directed (developmental factors).

The objective of environmental education should
includethefollowing:

» Toidentify and observe more accurately the many
components of the environment;

e To undergand the inter-relationships and interde-
pendence between these components and people;

+ To evaluate the aims and environmental
conseguences of human activities,

» To act, directly and indirectly, in a manner that
will ensure the maintenance of a harmonious
relationship between humans and the world in
which they live[20].

A description of what makes education environ-
mental was well covered by Smyth. He gives an
array of environmental topics that can be used by
course designers in developing environmental
programmes [21]. It would be impossible to address

every singletopic in detail dueto the lack of spacein
the curriculum. One way of overcoming this problem
is to evaluate the fundamental topics for inclusion
in environmental engineering programmes so as to
ensure that the fundamental topics are well covered
in the curriculum and to give students the necessary
knowledge and skillsto contribute positively towards
the environment without overloading the curriculum
with irrelevant subjects.

Environmental engineering programmesshould also
be structured in such away as to include the salient
features mentioned above, but also some design units
that will allow students to design environmental and
sustainable processes, systems and technol ogies used
to solve environmental problems. Thisiswhat makes
environmental engineering distinctive from environ-
mental education.

Traditional subjectswithlong-established philoso-
phies still hold sway [21]. This is absolutely true,
particularly inthefield of engineering. Environmental
engineering coursesin the past have been designed to
place too much focus on engineering/technical subjects
and perhaps neglected the environmental educational
side and global aspect in the curriculum. A well
designed core curriculum for environmenta engineering
should be structured to include the fundamental topics
from awiderange of disciplines, such asengineering,
science, environmental, humanities, etc.

APPROACHESTO ENVIRONMENTAL
EDUCATION

Three approaches of environmental education can be
dividedinto thefollowing:

e Education about the environment;
e Educationfor the environment;
» Education in or through the environment [22].

Education about the environment is to gain
knowledge about natural systems and processes and
the ecological, economic and political factors that
influence decisions about how people use the
environment. Knowledge of the interactions between
natural systems and socia systemsis considered an
essential requirement for resolvinglocal, national and
global environmental issues and for managing the
environment responsibly [23].

Education for the environment is the exploration
and resol ution of the environmental issuesin order to
foster the values of the New Environmental Paradigm
and to promote lifestylesthat are compatible with the
sustainable and equitable use of resources [23].

Educationin andthrough isto add redlity, relevance
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and practical experience to learning, and to provide
students with an appreciation of the environment
through direct contact with it [23].

TheThilisi Declaration

The Thilisi Declaration, which resulted from the
International Environmental Education Programme
Conference convened in 1977, advocated that
environmental education should:

» Consider the environment in its totality: natural
and built, technological and social (economic,
political, cultural-historical, moral, aesthetic);

» Beacontinuous life-long process, beginning at
the pre-school level and continuing through all
formal and non-formal stages;

» Beinterdisciplinary in its approach, drawing on
the specific content of each disciplinein making
possible aholistic and balanced perspective;

»  Examinemajor environmental issuesfrom local,
national, regional and international pointsof view
so that studentsreceiveinsightsinto environmen-
tal conditionsin different geographical conditions;

* Focus on current and potential environmental
situationswhile taking into account the historical
perspective;

*  Promotethevalue and necessity of local, national
and international cooperationinthe prevention and
solution of environmental problems;

»  Explicitly consider environmental aspectsin plans
for development and growth;

» Enable learners to have arole in planning their
learning experiences and provide an opportunity
for making decisions and accepting their conse-
guences;

* Relate environmental sensitivity, knowledge,
problem-solving skillsand values clarification to
every age, but with special emphasison environ-
mental sensitivity to the learner’s own commu-
nity in the early years;

* Help learners discover the symptoms and real
causes of environmental problems;

» Emphasise the complexity of environmental
problems and thus the need to develop critical
thinking of problem-solving skills;

o Utilisediverselearning environmentsand abroad
array of educational approachesto teaching/learn-
ing about and from the environment with due stress
on practical activities and first-hand experience
[24].

The objectives of environmental education are as
follows:

*  Awareness: to help social groups and individuals
acquire an awareness and sensitivity to the total
environment and itsallied problems.

» Knowledge: to help social groupsandindividuals
gain a variety of experience in, and acquire a
basic understanding of, the environment and its
associated problems.

» Attitudes: to help socia groups and individuals
acquire a set of values and feelings of concern
for the environment and motivation for actively
participating in environmental improvement and
protection.

e Participation: to provide social groups and
individuals with an opportunity to be actively
involved at dl levelsin working towardsthe reso-
[ution of environmental problems[24].

In this project, one of the objectives has been to
defineaset of attributesand skillsspecifically required
for environmental engineers. Suchimportant datacould
be useful in determining the content of a global
curriculumfor environmental engineering.

Goodall, in his book titled Developing Environ-
mental Education in the Curriculum, offers a range
of opinions and responses expressed mainly by
teaches/educationalists on therel ationship of environ-
mental education to other cross-curricular themes,
such as IT, music, mathematics, etc, and how
environmental education can be incorporated into a
variety of study disciplines[25].

Intoday’sinformation economy, the pace of change
and technological advances are so intense that people
need to be perpetual students. To stay competitive in
the glabal job market, people must keep updating their
education throughout their entireworking lives. To stay
globally competitive, students need to have qualifica-
tionsthat are recognised by other countriesin order to
enable them to practice worldwide. It isbelieved that
aglobal curriculum/education would simplify the proc-
ess of recognition and accreditation of qualifications.

THEEVOLUTION OF ENVIRONMENTAL
ENGINEERING

The name and scope of environmental engineering has
changed dramatically since its first inception. The
name has evolved over decades from sanitary engi-
neering, which deals mainly with the treatment of
water and sewage. It was then changed to public
health engineering and, as the problems grew wider,
spreading to other parts of the environment, it was
then changed to environmental engineering. Sanitary
and public health engineering were initially areas of
practicefor civil engineers.
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Therequired areas of knowledgein environmental
engineering have been subjected to periodic modifi-
cations (mostly expansion) because of theincreasing
intensity and diversity of human activities. Civil and
sanitary engineers were the pioneers of environmental
engineering once upon a time, when environmental
quality concerns were limited to safe water supplies,
wastewater disposal and land drainage. Formal
sanitary engineering curriculawereintroduced as post-
graduate programmes to include public health
engineering, water and wastewater treatment as the
primary courses, which were recommended to be
taken by all graduates [26].

As concerns over air pollution, industrial wastes
and solid waste grew; chemical engineers and
mechanical engineersbegan to play amoreimportant
rolein environmental engineering [27].

At the end of the 1980s, much of the education
and employment in environmental engineering was
expanded to incorporate soil and groundwater
remediation, toxicology, risk assessment, atmospheric
modelling and processdesign[27].

Moreover, the scope of environmental engineering
has since evolved and expanded over the past
decades to cover all facets of the environment,
including air, soil, land, water and humans because of
theincreasing spread of environmental problems, public
concern about the environment and environmental
legidation.

Environmental engineering is said to be different
from classical engineering becauseit ismore broadly
defined and becauseits multidisciplinary naturetouches
on issues that cross other branches of study, ranging
from science, arts, mathematics and engineering.

Environmental engineering involves assessing,
managing, preventing and controlling the impact of
human activities on the environment. The environment
isbasically our surroundings, consisting of air, land,
water, humans and all non-living and living things.
Furthermore, it also entailsthe planning and designing
of systems, equipment and technology for the
management and protection of the environment. This
requires that the environment be given top priority in
any decision-making process.

Because of this broadness, it would be much
simpler to harmonise environmental engineering
education and develop a common curriculum in
environmental engineering.

IDENTITY CRISISINENVIRONMENTAL
ENGINEERING

There seems to be an identity crisis associated
with environmental engineering. One of the factors

causing this problem may be the declining interest in
the environment over the last few years, which, once
upon atime, was one of the hottest issuesin engineer-
ing. It has been generally stated that environmental
engineering does not only lack identity asadiscipline,
but also lacks a professional identity.

Thereason for thelack of identity asadisciplineis
mainly dueto itsemergence from studiesin civil engi-
neering. This is a problem because environmental
engineering is view by many as an addition to civil
engineering programmes and is not accepted or
regarded as a separate disciplinein itsown right; this
isprobably derived from thelack of detachment from
civil engineering.

Environmental engineering encompasses a broad
range of professional practices that are frequently
defined by applicationsin specific media(such asair,
drinking water or soil) or by their inclusion as a speci-
ality within other engineering disciplines, particularly
in civil or chemical engineering. It appearsthat other
engineering disciplines have established fundamental
principlesand core knowledge that define those disci-
plines, while environmental engineering still tendsto
be defined by the types of problemsthat environmental
engineers work on [27].

It isfor this reason that the range of professiona
practice in environmental engineering and the core
body of knowledge required for such practice remain
poorly defined. Educationin environmental engineering
should be grounded in fundamentals, which will
prepare graduates to work on a wide range of prob-
lemsin practice [27]. One of the objectivesin devel-
oping this global curriculum has been to identity the
fundamental s and thereby enhanceitsvisibility inthe
curriculum.

There is another different type of problem that
has also been raised at a recent environmental
engineering workshop in relation to theidentity of the
profession. There was a general consensus that there
is no unified voice, nor organisation, to properly
represent and promote environmental engineering as
a discipline to the public and to decision-makers,
thus marginalising its relevance to society. This is
a problem because in the absence of a unifying
organisation, environmental engineershavealimited
impact on issues of concern to the profession, and
are unable to speak with one voice to govern-
mental agencies, foundations or other professional
organisations[27].

Thus, without the existence of such a unified
organisation, environmental engineers will have no
influence in the decision-making processes. The
solution proposed at the workshop to resolve this
issueincluded thefollowing elements:
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» Establishing a single organisation to represent
the multidisciplinary nature of environmental
engineering and also to bring together different
sub-disciplines and perspectives for the cross-
fertilisation of ideas and approaches to studying
and solving environmental problems.

» Establishing a broadly representative environ-
mental engineering organisation to coordinate
activities that can address a host of environmen-
tal issues, to promote the development of new
knowledge to solve such complex environmental
problems and to anticipate emerging issues of
concerninenvironmental engineering [27].

CONCLUSIONS

Environmental engineering has grown, expanded and
evolved into quite a unique area of engineering over
the last few decades. However, it still lacks identity
asadiscipline and as a profession within engineering
inthisrapid eraof globalisation. Theresearcherspro-
poseaglobal curriculumin environmental engineering
education with the fundamental body of knowledge
be identified and developed strongly in the curricu-
lum. Theideaof theglobal curriculumisto harmonise
environmental engineering education andto develop a
curriculum that may be utilised on aglobal scale.

Research concerning problems that developing
countries currently face in engineering education
indicates that there is a tremendous need for such a
curriculum and that it would be particularly beneficial
there, where resources are scarce and substantial
costs of higher education would have been reduced
by sharing the developed courseware, software,
laboratory procedures, methodologies, etc. Such a
curriculum, athough appearing uniformed, would still
permit the introduction of local and regional issues,
and would also alow theinclusion of environmentally
sound policiesand local programmes.

The need for, and the implications of, a global
curriculumin environmental engineering education are
discussed in this article, pointing out some of the
benefits that would emerge from such a curriculum.
Furthermore, it is believed that such a curriculum
would facilitate grossly the process of accreditation
of international degree programmes and the recogni-
tion of foreign qualificationson aworldwide basis. A
common curriculum could avoid the problems of the
multiplication of course offerings and also reduce
substantial administrative overhead costs that are
attributable to departmentalisation. The other advan-
tage noted of acommon curriculum isthat it does not
restrict the graduates’ choices and opportunitiesupon
entering the workforce [28].

The recognition at the full professional level of
engineers coming from two different countries with
totally different systems is a very difficult task.
However, in the context of the globalisation of al
human activities, particularly engineering services, it
is essential that well-developed countries take very
serious efforts to utilise an open-minded approach to
establish the parameters that will permit the ultimate
objective of international recognition to be achieved
[13]. For environmental engineers to be truly recog-
nised, being able to move freely beyond national
settings and work across national borders, recognition
and accreditation need to be resolved by establishing
some form of standardisation and/or harmonisationin
the education system, so that it fits into the global
education standards. One way of achieving global
standards may be through the use of aglobal curricu-
lum. Moreover, there are other advantages coming
from having such a curriculum: it would facilitate
grossly the process of the accreditation of inter-
national degree programmes and the recognition of
foreign qualifications on aworldwide basis.

It is hoped that the work presented in this article,
which involves comprehensive research, the design
and development of such aglobal curriculumin envi-
ronmental engineering education, will meet apositive
climate and response from the global engineering edu-
cation community. Therefore, the paramount objec-
tiveof thisarticleisto elicit support from international
academicsfor thisimportant and timely endeavour.

As far as the professional identity problem is
concerned, it has been suggested that a unified
organisation be development in order to promote
environmental engineering at the professional level.
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