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Main Outline of the
Education System

The Danish education systemis undergoing constantchanges
due to the changes in the Danish socicty. Itis theaim of the
Danish Government to maintain 2 high level of flexibility
inorder for the system to beable toadapt to changesand new
goals and to ensure a high level of educational standards in
the population so that it will meet the demands of the ever
changing socicty and further its growth.

The education policy plays an important role in the cffores
to promote growth in production and employment, increase
the competitive power and improve the balance of payment
of the country.

Theactive population (i.c. work-force) must possess knowl-
cdge and skills that allow them to adjust to new technology,
changed production processes and new market conditions.
The education system must thus be capable of renewing
itself regularly with a view to adjusting to the requirements
which international competition poses to a modern society
in a global perspective.

In the past few ycars, comprehensive reforms have been
implemented with a view to modernizing the courses of
education, to granting a greater freedom to the educational
institutions, and to obtaining a more efficient financial
administration of cducation and training,.

However, cach cducational reform has been characterised
by preserving the fundamental qualitics and elements of past
systems that al} partics have agreed have proven their right.

Primary and Lower Secondary Education
In Denmark, education is compulsory for 9 years with a
voluntary lycar preschool class and a voluntary 10th school




year. At present, approx. 650,000 children attend this level
of education.

Thechildren start school proper when they are 6-7 years old.
Parents havea free choice between the municipal school (the
Folkeskole), where teaching is free, and the private elemen-
tary schools, where 15 per cent of the tuition fecs are paid by
parents. Approx. 90 per cent of the children attend the
municipal school and 10 per cent the private elecmentary
schools.

The pupils stay together throughout their entire school
carcer. In the 8th to 10th forms, they may however choose
ancxtendedsyllabus in anumber of subjects. On completion
of the 9th and 10th forms, the pupils may choose to sit for
final examinations in the main subjects.

The Ministry of Education issucs guidelines to the teaching
in the individual subjects. Subsequently it is up to the
individual school to work outa curriculum which is binding
for the tcachers. The teachers enjoy great freedom with
regard to the planningand organization of their work within
this framework.

Themaximum teacher/pupil ratio is 1/28. Theaverage ratio
is 1/19.

General Upper Secondary Education

Upon completion of the 9th or 10th year of the Folkeskole,
young people have the option of attending the 3 yeargeneral
and academically oriented education offered by the Gymna-
sium (upper sccondary school) which is completed by the
Studentercksamen (upper sccondary school leaving ex-
amination), and which qualifics for admission to higher
education, Approx. 1/3 of the young people opt for this
courseafter having been found qualified by their Folkeskole.
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The Gymnasium compriscs a mathematics and a languages
linc. In addition to the subjects of the two lines, students
must choosc to study another 3-4 clective subjects.

The majority of the Gymnasia are run and funded by the
countics. Thereare howevera number of private Gymnasia,
with an cnrolment of roughly 6 per cent of the students.
They are governed by private boards and reccive State grants
which cover most of the operational expenditure of the
schools. The average number of students per class is 25.

The 2-year Higher Preparatory Examination, the HF, also
qualifics for admission to higher education. In order to be
admitted to this course, the students must have taken the
lcaving examinations from the 10th form of the Folkeskole.
The subjects are divided into common core subjects and
clective subjects.

Vocational Education
More than half of a youth cohort enroll in a vocational

education and training course. There is a wide range of
specializations in the different main vocational ficlds.

The Danish Parliament lays down the overall framework of
these courses which are organized in close cooperation
between the Ministry of Education and the labour market
partics.

The courses consist ofa combination of practical training in
a firm and theoretical and practical training at a school. In
addition to the actual vocational subjects, general subjects
arc also taught. The courses normally last between 2 and 4
ycars. The period spent at school varics between 6 months
and 2 ycars.

Next to the above basic vocational education and training
courses, there are the higher commercial examination and
the higher technical examination courses which are purcly
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schoolbased courses completed by an examination, and
which qualify for admission to higher education.

The advanced technical and commercial courses mainly
assume the completion of a basic vocational education and
training course and arc primarily theoretical courses of a
duration of 1 to 3 yecars.

All these courses are meant to prepare their students for
participation in production, marketing, service and other
activitics. The courses are well-represented throughout the
country, and they provide national qualifications.

Higher Education
Over 15 per centofa youth cohortenroliin higher education
courses.

Thereare 5 traditional universitics and a number of insticu-
tions offering specialized university level education, e.g. the
Technical University of Denmark, the Royal Veterinary and
Agricultural University, the Business Schools ete. All in all
there are over 17 university-level institutions in Denmark.
Furthermore, there is a wide range of institutions offering
short and medium cycle non-university higher education.
e.g. engineering colleges, teacher craining colleges, schools of
occupational and physiotherapy cte.

The State finances the operation of the higher education
institutions.

The universities offer a wide range of study programmes
leading to Bachelor’s and Master’s degrees. On completion
of a Master’s degree course, graduates may pursue their
studics for the Ph.D.-degree. In addition to these degrees,
there is the Danish Doctoral Degree which is awarded after
an academic evaluation by specialists and public defence of
a scholarly thesis which is often the result of many years of
in depth research into the subject.



The universities and other institutions of higher education
cnjoy comprehensive autonomy, in that professors, students
and technical and administrative staff occupy the scats in the
governing boards of the institutions.

Most of the medium-cycle higher education courses take
placc at other educational institucions. These courses nor-
mally last 3 or 4 years leading to qualifications such as
preschool and primary and lower secondary school teacher,
social worker, physiotherapist, ctc.

e
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Vocational Education and
Training

The Danish vocational college of today is an example of a
highly developed democraticand dynamicsystem of “checks
and balances”.

The colleges are sclf-governing which means that they, on
the onc hand, have a high degree of freedom from local
political influence and, on the other hand, that all local
partics relevant to the programmes/courses are represented
on the board of the self governing institution.

Equ il Participation

Bascd on a principle of equal participation, the interested
partics: county, municipality, cmployer, cmployce, students
and differentgroups of staffarc all represented on the board
witha possibility ofinfluencing the daily managementofthe
college and the educational objectives as scen from a local
point of view.

Influence from Central Authorities

The central authoritics, in this case primarily The Minisery
of Education & Rescarch through the Department of
Vocational Education and Training, define the overall
educational policy with respect to the cconomicand subject-
related/pedagogical framework.

The subject-related/pedagogical content of the various vo-
cational programmes is defined and coordinated nationally
by the Minister’s advisory body: The Council for Voca-
tional Education together with the National Trade Com-
mittces.

The national trade committees are all based onlocal commit-

tees who have the responsibility to ensure that the local
conditions and requircments are met.

10
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All the advisory committces arc formed on the basis of the
above mentioned principles of cqual participation.

All in all it can be sard that the structure of the Danish
vocational education sy stem facilitatesa close contact betwe-
en the different interest.d partics, especially it maintains a
vital “lifcline” between the college and the local industry.

The Sandwich Model

The system of vocational education and training is based on
the principle of alternating education meaning an alterna-
tion of periods of teaching at school and periods of training
in a business enterprisc.

The overall purpose of this system is to ensure a high level
of professional expertise together with a correspondingly
high level of adaptation to the demands and requirements of
the production.

The periods of teaching at a vocational college are not only
aimed at sccuring a technical and vocational competence

within a narrow vocational framework but also to ensure
through an clement of basic education a uniform level with
respect to professionalism and gencral knowledge.

. The periods of practical training ensurcs that the education
is relevant to the needs of the production. A professional
basic education which is an intcraction between periods of
theoretical education atschool and company-based practical
training ensures that the apprentice by the time he/she
finishes his/hereducation is ready for real life “production”.

The Pedagogics of Vocational Education and Training
During the last decades there has been an increasing ten-
dency in thevocational colleges to develop pedagogical ideas
and ways of organization which are cspecially geared
towards young people taking a vocational education.
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The colleges being responsible for this kind of youth educa-
tion must cnsure thattheapprentice, besides being professio-
nally qualificd, also has the opportunity of qualifying him-
self in general.

This mcans that the educational orientation of cach student
in general has four dimensions; an individual, a social, a
professional and a sparetime dimension.

The pedagogical principles developed at the vocational
colleges therefore must incorporate these four dimensions
into a comprchensive teaching method, emphasizing cach
dimension differently during the course of study.

A Wide Range
A typical Danish vocational college will be able to offer
cducation and training within a number of different main

ficlds of trade.

The composition of these main ficlds of trade and their
individual training programmes will reflect the character of
the local economic life.

This, inturn, iscontributory to the fact that the local colleges
will be closely linked to the local conditions and as such act
asa responsible partnerin the ecconomic development of the
local communigy.

Transfer ot Technology

Itis relatively casy for the vocational colleges to have new
technolgy and new production methods transferred from
the economic life to the colleges and cheir training pro-
grammes.

New technology and new productionmethods are primarily
transferred by way of centrally allocated funds for purchase
of equipment together with funds for the furcher education
and training of teachers. In addition to this there isamong

: 12
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the teachers a strong tradition for using their own sparetime
to upgrade themselves.

Private Sponsoring

However, not all available funds for purchase of new
cquipment come from centrally governmentallocated funds.
Locally private companics often find it in their interest to
sponsor the acquisition of new equipment in order to
contribute to the raising of their apprentices’ educational
level, be it within the company itsclf or in the trade as a
whole.

The State Institute for Training of Vocational Teachers -
the SEL

The SEL still plays a key role in providing courses for the
upgrading of vocational teachers. However, the dominant
role the institute used to play is now being challenged by
private companies, trade organizations and technological
institutes.

As the colleges themselves conduct inscrvice training and
participatc in development projects at many different levels,
the acquired technological and professional knowledge will
quickly be passed on to a wide range of different
courscparticipants and companies to the benefit of the local
industry.

Specialized Business and Technical Studies -
Merkonom/Teknonom.

In Denmark we have a long popular tradition of lifelong
education.

Within thevocational educationand training system this has
resulted in the creation of a special type of course (the
merkonom/tcknonom study pregramme) which is charac-
terised by consisting of a number of common modules
supplemented by different special modules and by taking
place after normal working hours.




PAFullToxt Provided by ERIC

This type of cducation for instance gives a technically
qualificd employce the possibility of supplementing his
technical qualifications with qualifications in cconomics,
planning, management, marketing ctc. - all according to the
employee’s own present and future need for new
qualifications.

Asaresule, the individual company will get broadly qualified
employces especially at middle management level who are
flexible and being so will consequently have the opportunicy
and ability to participate at different levels and in different
arcas of production in the company.

Tailor-tnade Training

The vocational colleges are  in competition with private
suppliers  offering railormade training courses  to local
cnterpriscs.

Most colleges are able to cover a wide range of different
vocational arcas and subjects all of which can be designed to
meetther dividualneedsofdifferent companicesindifferent
trades.

This type of activity is taking place on normal commercial
conditionsalthough thereare to some extent some possibili-
ties of gerting public grants for this type of training,
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Higher Education

In the late 60s, new principles of participation were intro-
duced at the institutions of higher education.

Characteristically the students and the technical-adminis-
trative staff have a significant contributory influcnce on the
activities of the institutions of higher cducation.

Strengthening of Management

However, contemporary trends in higher education devel-
opmentas well as the considerable resource-demands of this
participation system challenge the philosophy of this man-
agement system.

In order to make the institutions more cfficientand capable
of meeting the demands and future challenges, there is a
growing political demand for a stronger and more pro-
nounced management of the institutions.

New Model for Budgetting

In 1980, a new budgetting model was introduced. A tool
based on the use of EDP by which public funds are
computed and allocated between different institutions and
their individual academic fields.

This new budgetting model solved some fundamental prob-
lems of budgetting mass-cducation in a period of big youth
cohorts.

The need for funding is computed as a sum of the active
study periods of cach individual student combined with a
factor giving the relationship between the number of stu-
dentsand the necessary numberof teachers (i.c., the student/
teacher ratio).
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In this connection, a number of parameters for annual
expenses were developed.  Manpower for rescarch and
development are, however, budgetted independently.

Through the development of this new model of budgetring,
a consisteiis, transparent system was created, based on equal
and uniferin economic management of homogeneous fields
of education.

Commercial Cooperation

In recent years the institutions of higher education have
opened up for cooperation with private enterprises, public
authoritics and different organisations.

This had developed through use of the market-oriented
budgetting system, the socalled

Income-Generating Activities
Thesc activities include research, development and educa-
tion - production which arc offcred to external customers.

Through the use of income-generating activitics, market
oricnted mechanisms have been introduced into the work of
the institutions of higher education.

This policy is based on the belicf that the best conditions for
innovation and quality are created, when a substantial part
of the overall responsibility and competence lies with those
people who are going to carry out the activitics.

Ability to Readjust

For some ycars it has been a professed goal to obtain
rcadjustment - and an ability to readjust - within the higher
cducation system in order to meet the new nceds for
qualified manpower.

Bearing this in mind, part of thc overall budget for higher
education has been singled out in special adjustment pools.

16
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In this way especially a number of new cducational pro-
grammes have been established, e.g. in computer scienceand
commerce and economics.

A number of combination study programmes havealso been
established, e.g. business language programmes have been
combined with market cconomic elements, and market
cconomic programmes have been combined with parts of
the programme in law.

Through these initiatives, computer science has also been
incorporated in several other study programmes.

Internationalization

The internationalization of Danish higher education is

speeding up in these years through:

- exchange programmes for students and teachers.

- projects of cooperation between institutions across fron-
ticrs,
cfforts to make study programmes or parts of these
comparable to corresponding study progranimes in other
countrics.

All of this with a view to creating international cooperation
among institutions of higher education together with mu-
tual knowledge and recognition of diplomas for national
study programmes of individual countrics.

This development has among other things had the conse-
quence that some institutions of highert education in Den-
mark have introduced lectures or even a full course in
English and in a few cases also lectures in French and
German.

Quality in Education

Underthe headline: Quality - radicalattemptshaverecendy
been made to strengthen the quality of the study pro-
grammes and the teaching itsclf.




These attempes include the vertical connection between
educational levels, e.g. between secondary level (the upper
secondary school - gymnasium) and tertiary level.
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Funding of Research &
Development

By the end of the 1980s, something like 48% of the total
R&D expenditure was financed by the private business
enterprise sector, some 46% by the government sector and
the remaining 6% by private organizations and funds, and
by forcign sources.

Business Enterprise Sector

While financingaround 48% of the total R&D, the private
business enterprise sector at the same time undertook R&D
for 56% of the total R&D cxpenditure.

This signifies an added net of R&D resources to the private
busincss enterprise sector.

R&D Ratio

Comparing Denmark to the major OECD countrics with
respect to the share of total R&D cxpenditure in rriation to
the gross domestic product (GDP) shows thatso far we have
a refatively low R&D ratio (approx. 1.4 %).

This difference in the R&D cfforts is especially determined
by the business enterprise sector R&D.

In fact, the private business enterprise share of the R&D
expenditure wasabout 2% of the GDP in the USA, Sweden
and (West) Germany, and only 0.8% of the GDP in
Denmark in 1987.

Business Enterprise R&D
The research and development cfforts arc concentrated in
five branches of industry. In 1987, machincry, clectronics,
pharmaceuticals, instrumentsand other chemicals performed
74% of the industrial R&D work while employing only
35% of the labour force in industry.
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Public Sector R&D

Slightly under half of the Danish R&D is carried out in the
public sector, consisting of two sectors of almost equal
importance: the university sector and the other public
SCCLOf.

The university sector comprises 17 universities and institu-
tions of higher education. The other public sector consists
of e.g. hospitals, libraries, museums, government rescarch
establishments, etc.

Off Budget Financing

76% of the total public sector R&D expenditure was
financed by basicbudgetappropriations from central orlocal
government. Offbudget financinginclude programme funds
from the public sector, grants-from private funds and
organizations, resources from the private business enterprise
secter, and from abroad.

Gffbudget financing is increasing its share, from 16 per cent
in 1981 to 24 per cent in 1987.

Share of Basic Research
Rescarch activities may be split into basic rescarch, applied
research, and experimencal development.

77% of the basic research activitics in the public sector takes
place in the university sector.

Characteristically (ever since the carly 1970s) basic rescarch
has remained constant at around 40% of the total R&D
activity in the government sector, although the oftbudget
financing doubled in the same period.

The increased off budget financing of research has not
provoked any decline in the share of basic research.
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Danish Research Academy

The Danish Research Academy (DRA) (Forskerakademiet)
was established in 1987 as part of the government’s action
plan to further Danish R&D.

The DRA was mea’ r to be an untraditional and efficient
organization responsible for the coordination of the gradu-
ate programmes offered by the Danish universitics and
academic higher education institutions.

All programmes are aimed at increasing the cultural,
economic and scientific competitiveness of the Danish
socicty.

All activities are related to formalized Ph.D studies.

Aims of the Action Plan
The overall aim of the plan is to double the R&D effort in
Denmark in proportion to the GDP before the year 2000.

Other objectives are:

- to strengthen the education of rescarchers in a close
cooperation berween universities, other public research
institutionsand the research departments of privatcenter-
prises.

- to further the internationalization and quality of Danish
Ph.D programmes.

- to double the number of Ph.D students before the year
2000.

The Stimulation Programme

To further the internationalization and the quality of Dan-
ish Ph.D programmes, the Academy fundslong term studies
abroad for Danish Ph.D students.

It also funds forcign scientists’ visits to Danish Ph.D pro-
g
grammes as cither professors or guest students provided that

b 21 19
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they are reccommended by the Danish research institutions.
The Academy initiates and funds international summer
schools and advanced level courses.

Supporting the student as well as the professor may be seen
as an clement of a strategy te build up an attractive pro-
gramme resalting in strong and lasting ties between foreign
and Danish institutions.

Intro”uctory Scholarship Programmes

To facilitate the introduction of young Danish researchers
into Ph.D programmes, the Academy funds 300 one-term
fellowships of 36 months to cover interim periods between
date of graduation and accepted Ph.D programme.

Joint Financing

Ajoint scholarship programme has been created to establish
the Ph.D-level as the level of qualification of the future
Danish researchers beyond the basic rescarch sectors.

22
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Danish Agricultural
Education, Training,
Extension and Research

Introduction

Danish agricu:leural research goes hand in glove with educa-
tion and extension. The agricultural degree programmes are
offered by the Royal Veterinary & Agricultural University
(RVAU), while agricultural schools organize training of
young farmers.

Agricultural rescarch is mainly carried out at the university
under the Ministry of Education and Rescarch and at the
agriculrural rescarch institutions under the Minisery of
Agriculture, The Danish Agricultural Extension Service is
mainly organized by Farmers Associations, and by larger
co-operatives and even private companies active in Farm
Input Supply or Commodity Processing.

1. Agricultural Education

1.1. University level

Higher education in veterinary medicine and agricultural
sciences is offered at the Royal Veterinary & Agricultural
Untversity only.

The Danish Agriculeural University comprises three facul-
ties, viz.:

- Faculty of Animal Science and Veterinary Medicine

- Faculty of Agricultural Science

- Faculty of Food Science and Basic Science

Degrees are obtainable in

- veterinary science,

- agricultural science,

- horticuleural science,
sylvycultural science,
dairy science, and
food science.

23




The degrees conferred are

1. Kandidat (M.Sc. degree level)
2.Ph.D.

3.D.Sc.

l As to the first degrec, it may be noted that, recendy a B.Sc.
degree was introduced, available upon request and after
satisfactory completion of three years of studies.

g At the RVAU, there are some 3,000 students, and nine
hundred staff, some 250 teaching. In recent years there has
been a significant increase in Ph.D. research projects.

1.2. Danish Agricultural Training

Ourtofatotalof 31 agricultural schools, 24 offer training for
farmers at basic and up to diploma-level. It is noteworthy
that the training programmes combine theory and practice
roughly 50:50.

Therecentand newly introduced training structure consists

of four so-called “modules”, sce below. Trainces may leave
aftercompietion ofany one module, ortakeall, which would -
last 51 monthstotal, 26 months heing practical workas hired

hands on farms.

The modules are

basic training

qualificd farmer training

manager training (certificate)
advanced manager training (diploma).

1

1

1

One of the schools has specialized in ecological agriculture,
while two offer adiploma in agro-cconomy. The remain-
ing scven schools operating under the heading Agricul-
tural Training Institutes arc

- two schools offering diploma level training only, in
Agricultural Management available in English, and in
gencral agriculture with subjcct specialization,

two schools covering horticulture per se, and

22 24
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- threeschools which offer continuing trainingofextension
personnel and of farmers.

While all schools have a core programme, they would be
prepared to mount special programmes, which could well be
offered in English, and be a combination of theory and
practice.

The technical schools also offer vocational education and
training in agticulture, horticulture, and forestry as onc of
8 main vocational ficlds into whichall the various vocational
training courses are grouped. The training consists of theore-
tical instruction at a school as well as on-the-job training,

2. Agricultural Research

The institutions under the Ministry of Agriculture are
responsible for the major part of Danish research in Agricul-
ture.

Rescarch at the Royal Veterinary & Agricultural University
also plays a major role. Other institutions carrying out
agricultural rescarch belong to the Ministry of Energy, the
Ministry of the Environment and the Ministry of Health.

Recently, a special Danish biotechnology research pro-
gramme was initiated by the Ministry of Education and
Rescarch. Through this a connection of efforts on
biotechnology in animal and in plant production has becn
achieved by RVAU as well as by rescarch institutes of the
Ministry of Agriculture.

A bricf list of Danish agricultural rescarch institutions is
given below. The term research is used mainly in the scnse
of basicand applicd researchand covers for some institutions
also development/demonstration,

1. The Ministry of Agriculture

- Danish Institute of Plant and Soil Science
- National Institute of Animal Sciences

25




- Danish Agricultural Engincering Institute
- Institute of Agricultural Economics

- Danish Forest Experimentation Station

- Danish Pest Infestation Laboratory

- Veterinary Serum Laboratory

- Veterinary Institute for Virus Rescarch

2. The Royal Veterinary & Agricultural University

The rescarch profile of RVAU is characterized by
experimentation within,and in support of disciplines where
degrees are granted, Ph.D. rescarch projects, and D.Sc.
research projects.

- Department of Anatomy and Physiology

- Department of Pharmacology and Pathobiology

- Department of Animal Science and Animal Health

- Department of Clinical Studics

- Department of Veterinary Microbiology

- Department of Botany, Dendrology and Forest Ge
netics

- Department of Ecology and Molecular Biology

- Department of Plant Biology

- Department of Economics and Natural Resources

- Department of Agricultural Scicnces

- Department of Dairy and Food Sciences

- Chemistry Department

- Department of Mathematics and Physics

- Rescarch Department of Human Nutrition

A further source of development and adaptation of RVAU
appcars through emanating centres for Tropical Agriculture
and Environment, and for Agricultural Ecology.

3. Ministries other than those of Education and Research and
Agriculture are also concerned with agricultural research
Riso National Laboratory (Ministry of Encrgy)
National Environment Research Institute (Ministry

of the Environment)

The National Food Agency (Ministry of Health)

3
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The Biotechnical Institute (an independent institu
tion linked with the Academy of Technical Sciences)
Danish Land Development Service (an independent
institution but subsidized by the Ministry of Agricul
ture)

The Meat Rescarch Institute (is run by the abattoirs
and the meat canning industries).

4. Other Institutions

This heading could include a number of private and
co-operativeimprovementstations working within theficlds
of agricultural, horticultural and sylvicultural plants.

In addition, Danish International Development Agency

(DANIDA) funds three centres in Denmark related to

agriculture, viz.:

- The Sced Pathology Instizute for Developing Coun
trics. - This institute is now associated with RVAU.

- The Danish/FAQ Forest Tree Seed Centre.

- Danish Bilharziasis Laboratory.

3. Danish Agricultural Extension

Agricultural Extension is organized primarily by theagricul-
tural socictics, secondarily by larger cooperatives, i.c. abat-
toirs, dairics, and farm inputsupplicrsand thirdly by private
companies dealing i.c. in chemicals like herbicides and
pesticides. Extension officers would typically hold a degree
from RVAU or a diploma from an agricultural training
institute. Traditionally, agricultural extension is not taught
as a specific discipline at the RVAU.

The extension officer, whom a farmer would call for advice
in agiven situation would be employed by the farmers” own
socicty, and therefore, would represent the farmers interests.
Other extension officers offer their advice on their own
initiative.

The agricultural extension officer is supported technically
through the Danish Agricultural Advisory Centre, whose
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staff of nearly a hundred subject specialists are available for
consultation. They, of course, would be in close contact with
the research establishment.

4. Final remarks

The driving force in Danish Agriculture is the liberal,
market economy oriented farmer. He has the dccision to
chosc any production he prefers, either because he has been
trained to know, or because he has heard about it hrough
extension officers, publications or otherwise. The farmer
will energetically request advice if needed, and will thus start
the ball rolling to subject-specialists and to researchers, and
thereby establish a feed back.
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Overview of Research and
Higher Education in the
Environmental Area

Introduction

The aim of this overview is to present internationally
promising Danish rescarch and education programmes in
the environmental area. The environmental arca is defined
to the relations between the sources, the effects on the
ecosystems and the environmental regulation.

Public environmental regulation

The environmental problems are results of the societal
development, and therefore a currenc change is taking place.
Where it was previously considered possible to reduce the
cnvironmental problems by regulating, and if possible pro-
hibiting, the use of some chemical substances, most people
admit today that the environmental problems are of a very
complex nature.

This assessment takes its point of departure in the total
picture, which encompasses both social sciences and natural
sciences disciplines. The establishment of the best possible
public environmental regulations justifies a great deal of
scientific research and higher education.

Environmental Research

Environmental research is carried out ac many institutions
in Denmark. When evaluating the natural sciences/techno-
logical part of Danish environmental rescarch, an interna-
tional expert pancl visited 77 insticutions which reccive
publicfunding (the Danish Council for Scientific Policyand
Planning, International Evaluation of Danish Environmen-
tal Rescarch, 1989). These institutions are located at the
universitics, at scctor rescarch institutions and at the affili-
ated institutions of the Danish Academy of Technical
Sciences. This multitude of research institutions is an ex-
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pression of the fact that the universities include the
environmental problems in many of the traditional subjects,
and over time departments oriented towards environmental
research have been set up.

Effective supervision and regulation instruments of the
enviconmental policy have been a part of a high priority
social sciences research area. In the past few years,
market-oriented instruments such as taxes have become the
subject of several projects. The same goes for the economic
barriers for the use of less polluting production methodsand
technology.

The weighting of the cleaner technology has been strength-
ened in recent years in connection with the interest in the
report submitted by the BrunddandCommission with the
key-concept of “sustainable development”, which is pointed
out as a basic strategy in the environmental arca and
integrated also into action plans for energy, agriculture and
transport. This has led to several projects at a number of
rescarch institutions working with differentsides and sector
views. A “Brundtland Institute” is about to be established.

The research conducted at the sector research institutions is
oricnted towardsapplication. By the creation of the N ational
Environmental Research Institute (the NERI) asapartof the
Ministry of the Environment, a basis has been created foran
effective environmental research institution.

In order to be able to handle environmental problems,
rescarch initiatives have in recent years been taken in whole
arcas, e.g. the energy scctor and the pollution problems of
agriculture. This new orientation has led to a necessary shift
in the environmental rescarch towards source-oriented re-
scarch.

The Danish research in the environmental arca has been
evaluated in relation to important Danish environmental
problemsin the 1980s (the NEMgroup, Environmentin the
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Nordic Countries and in the EC. Report elaborated for the
Nordic Council of Ministers, 1990).

Fish Death and Oxygen
Depletion in Marine Areas

The Danish marine cnvironment regulation is built up
around the ability of nature to transform certain polluting
matters with acceptable consequences. The background of
this planning system is the pluriannual and comprehensive
Danish rescarch tradition which exists in relation to marine
ecosystems. Danish research is trend-setting in the world in
the ficld of eutrophication problems and over-fertilization
problems in areas of brackish water.

Oxygendepletion problemsarc coupled to the cutrophication
in the inner Danish waters, and agriculture is considered to
be a considerable source for the oxygen depletion phenom-
ena. A comprchensive rescarch programme on nitrogen-
phosphorousand oxygen has just been completed. Ongoing
programmcs dcal with wast-water arcas and with sea pollu-
tion.

A marine cnvironment plan adopted in 1987 has led to an
extension with both chemical and biological waste-water
cleaning. Wehavewell-cstablished developmentand testing
experience with waste-water cleaning technology in Den-
mark.

Energy and Environment - incl. Acidification, Renewable
Energy and Flanning

Both the encrgy consumption and the energy production
and provision have since the cnd of the 1970s been the
subject ofa considerable rescarch and investigation effortat
scveral research institutions. As an clement of the energy
planning, investigative methods, models for the use of the
claboration of scenarios and regulation and control instru-
ments have been developped.
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Also the technical sides of energy saving, optimization of
cquipmentand environmental echnology (e.g. desul phuri-
zation technology) have led to a great number of projects.

Finally, rencwable energy sources such as wind and solar
energy have led to a number of projects - on the one hand
as an clement of the energy planningand on the other hand
of a more technical and implementation-oriented narure.
The same applies to the development of the bio-mass-based
energy sources, in particular bio-gas, strawand wood/chips.

Acidification with Sulphur-Dioxide and Nitrogen-Oxide
and Deforestation

From the middle of the 1980s, a debate has been ongoing in
Denmark on deforestation and of its connection to air
pollution. The effects of acid rain on forest-soil are investi-
gated in Judand at a field-station which forms part of a
European cooperation project.

Development work is taking place around desulphurization
technology in connection with for example power stations.

Chemical Industries and Risk

Eco-toxicological rescarch in environmental poisons and
their effects on nature is being conducted at many institu-
tions in Denmark.

Thedevelopmentofenvironmental evaluation mechods and
cleaner technology is a socicty-oriented technological re-
search which has a planning objective.

Biotechnology and Environment

Theresearchand regulation concerning the consequences of
placing genetically engineered organisms in nature are of
great importance.

Environmental Education

Atthe Danish higher cducation institutions, environmental
cducation is typically offered through special courses within
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the subject disciplines, i.e. in the study programmes in
biology, chemistry, law ctc. the students can choose to
specialize in the environmentalarea. The resulchas been that
the Danish environmental education is spread on manyand
relatively small units.

Biology Studies

Atthe University of Copenhagen, itis possible on the second
part of the study programme to gather courses for a speciali-
zation in environmental centrol which aims at public and
private combat of pollution.

The study programmein environmental biology at Roskilde
University puts an emphasis on developing the skills in
biological and microbiological areas and the combination
with chemistry.

Many of the specializationsin the biology study programmes
at the Universities of Copenhagen, Aarhus, Odense and
Roskilde have a considerable environmental content, in-
cluding an ecotoxicological objective.

The Engineering Courses

The Technical University of Denmark, Aalhorg University
and the Engineering Academy of Denmark train engineers
who have specialized in technical hygienc and environmen-
tal techniques.

The Laboratory of Environmental Science and Ecology of
the Technical University of Denmark offers a special course
and, in 1987, 7 students graduated in this ficld. The general
developmentin theeducation of environmental engincering
graduates is towards more specific courses in mathematics,

cdp, chemistry and biology.

Courses at the Royal Veterinary and Agricultural University
At the Royal Veterinary and Agricultural University, stu-
dents can specialize within the environmental area by choos-
ing in the last year of the study programme between a
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panoply of rclatively short courses on among other things
environmental administration, environmental technology,
and alternative energy all with connection with agriculture.

The Social Sciences Subjects

Within Law and Economics, courscs are offered in special
environmental areas, e.g. environmental law, environmen-
tal economics and environmental politics, including all
planning aspects.

In addition to this subject-divided environmental educa-
tion, there area few institutes which offer problem-oriented
interdisciplinary environmental education.

Problem-oriented Interdisciplinary Environmental Education
Roskilde University offers a degree course in technological-
social science planning in which theenvironmental -and the
natural sciences - aspects can be recurrent in an individually
organized study programme.

The land surveying course at Aalborg University comprises
clements of environmental planning,

The joint environmental course of the higher education
institutions isacooperation programme in the Copenhagen-
area with a view to giving the students on the sccond part
studics a possibility of working with environmental prob-
lems on an interdisciplinary basis.

The cnvironmental course at Aarhus University is an
interdisciplinary teachingunitwhich provides knowledge of
the various ficlds of Natural Sciences, Medical Sciences,
Social Sciences and Humanitics.

Further Training in the Environmental Area

Thercisa comprehensivefurtier training programme in the
environmental arca in Denmark. The rapid development of
theenvironmental problemsand the changes in theenviron-
mental regulation haveled toagreatneed for furthertraining
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programmes in cnvironmental issues. The Danish Associa-
tion of Enginecrs, Roskilde University, Aarhus University,
Aalborg University among others offer further training
activitics for many diffcrent target groups. Roskilde Univer-
sity has for instance arranged further training courses for
staff employed in the Ministry of the Environment for a
number of years.

With the recentopeningtowards Eastern Europe, partofthe
cooperation with this part of the world has consisted of
further planning and training programmes in the environ-
mental area. These programmes have been organized by
consulting engineers and planners and by universities and
polytechnics. In the environmental area, a broad coopera-
tion has been established berween private consultancy firms,
technical institutes, universities as well as central and local
authoritics. This cooperation makes it possible to imple-
ment coherent projects which comprise legal, administra-
tive, theoretical and practical solutions both to general and
to concrete cnvironmental problems. In some cases, these
partics have conducted joint programmes in close coopera-
tion with partners in Easrern and Central Europe and in the
Baltic Republics.
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