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Open your mind. LUT.

Lappeenranta University of Technology

1. Formal Specification
1.1 Name of the degree programme and contact details

Name of the Degree Programme Ymparistotekniikan koulutusohjelma
(Finnish) - tekniikan kandidaatti
- diplomi-insin6ori
Name of the Degree Programme Degree Programme in Environmental Technology
(English) - Bachelor of Science (Tech.)
- Master of Science (Tech.)

Language of instruction Finnish

Contact person Head of Department, Professor Lassi Linnanen
e-mail: Lassi.Linnanen@Iut.fi
Mobile: +358 50 550 3305
Fax: + 358 5621 6399

Web address www.lut.fi

The site of execution of the Degree Programme in Environmental Technology is the Department
of Environmental Technology at Lappeenranta University of Technology. The Department of
Environmental Technology belongs to the Institute of Energy Technology (LUT Energy) that
operates under the administration of the Faculty of Technology. LUT Energy brings together the
energy and environment related education and research at Lappeenranta University of
Technology. LUT Energy coordinates three departments: Environmental Technology, Energy
Technology and Electrical Engineering. LUT Energy is the largest education and research
organisation in the energy sector in Finland.

1.2 Type of the programme

Both the Bachelor’s degree programme and the Master’s degree programme are classified as
“more research-oriented” full time programmes. The Master’s degree is consecutive to the
Bachelor’s degree.

The Bachelor’s and Master’s degree programmes are aimed at Finnish students, and teaching is
mainly given in the Finnish language. However, some modules taught in English can be included
in the studies. Obligatory studies in foreign languages are included in the degree programmes:
the total of 8 ECTS credits in the Bachelor’s and 4 ECTS credits in the Master’s degree.
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Studying abroad is not obligatory, but the Department of Environmental Technology encourages
students to do so. Studies in foreign universities can be included in the student’s degree in LUT, if
they are suitable to substitute studies in the LUT degree programme. The Department of
Environmental Technology also has foreign teachers and researchers, which makes it possible to
widen both the educational and cultural perspective.

Studying is a full-time activity, and teaching events are scheduled on weekdays from 8 to 19.
Modules can last from one to four periods; the recommended length of the courses is one to two
periods. However, the university also offers modules as intensive modules. The Department of
Environmental Technology offers two intensive courses and one book examination. Most
modules are offered every year, but some of them are offered every second year. All the module
details are given in the module descriptions available in the Study Guide. Mainly all courses
require the presence, but in some courses it is possible to make some assignments over a
distance. Learning platform (Blackboard) is also used in almost every course.

1.3 Final Degrees

The degrees to be awarded in the Degree Programme in Environmental Technology are Bachelor
of Science (Technology) in Environmental Technology and Master of Science (Technology) in
Environmental Technology.

The Universities Act (558/2009) (Appendix C1) and the Government Decree on University
Degrees (794/2004) (Appendix C2) grant the right to award these degrees to Lappeenranta
University of Technology®.

1.4 Standard period of study and credit points gained (according to ECTS)

The extent of studies required for a lower university degree (Bachelor) is 180 credits and for the
higher university degree (Master) 120 credits. The university must arrange the education to
enable the student to complete the lower degree in three years, and the higher degree in two
years of full-time study (The Government Decree on University Degrees 794/2004, Appendix C2).

The extent of studies is measured by credit units. Courses are quantified according to the work
load required. The average input of 1600 working hours needed for the studies of one academic
year corresponds to 60 credits (The Government Decree on University Degrees 794/2004,
Appendix C2).

The study guide (AppendixENV1) presents how the courses are divided between the study years.
The scheduling of courses is planned accordingly.

1.5 Expected intake for the programmes

' As a result of the implementation of the Bologna process in the Finnish Universities, the present degree structures have been effective since
2005. The transition period (terminated 31 July 2010) to the new curricula has naturally had its effects on various statistical data, which has to be
taken into account when interpreting these data.



Faculty council makes a proposal to the rector on the student intake for faculty degree
programmes. There are various options to the entrance to the degree programmes. In joint
application, the students who are accepted in the Bachelor’'s degree programme are also
accepted in the Master’s degree programme at the same time. The number of the expected
intake through joint application is defined between the rector and the degree programmes
yearly basis. During the last few years, the expected intake has been constant. In future, the
expected intake will slightly increase.

There are several separate variants of entrance to the B.Sc. degree programme and directly to
the Master’'s degree programme without a separate application. The Bachelor’s degree
programme includes applicants who have succeeded in specific competitions in the fields of
mathematics and natural sciences, IB/EB applicants, students who have attended a forest
industry line in the upper secondary school or have studied in the Open University. The Master’s
degree programme with separate application is not included in the accreditation process.

The expected intake for the academic year 2011-2012 was 30 for consecutive programmes
(Bachelor’s + Master’s degrees). In Finland it is typical that the students continue directly to the
Master’s degree programmes after having passed their B.Sc. studies.

Table 1. The expected intake for academic year

Joint application Separate application
2009-2010 30 60"
2010-2011 30 35"
2011-2012 30 30"
(* including also the students in M.Sc. degree programmes which are not included in the accreditation

process

1.6 Programmes start dates within the academic year and first time the programmes are
offered

The degree programme in Environmental Technology is the second youngest in LUT. The first
students were selected to the degree programme in 2001.

During 1990 - 1999, Environmental Technology was offered in the Degree Programme in Energy
Technology as a field of specialisation under the name “Environmental Engineering in Energy
Production”. In 2000, the degree programme in Environmental Technology was established as a
separate field of specialisation. In 2001, the degree programme in Environmental Technology
was established as a separate degree programme, and then began the close educational co-
operation with the universities of Kuopio and Joensuu.

The academic year of the university starts on 1 August and ends on 31 July. The academic year is
divided into two semesters. The autumn semester (divided into periods 1 and 2) and the spring
semester (divided into periods 3 and 4) each include two standard periods lasting seven weeks
and at least one additional examination week. The Degree Programmes in Environmental
Technology can be commenced in every intake semester. The courses being offered are
coordinated to ensure this.



1.7 Amount and type of charges

According to the Universities Act, education leading to a university degree and entrance
examinations relating to student admission shall be free of charge for the Finnish students.

The students of Lappeenranta University of Technology must register each academic year as
attending or non-attending. Each student who wishes to take part in lectures, assignments,
examinations or other forms of teaching must register as attending and pay the Student Union
membership fee. For the academic year 2011-2012 the fee is 103 Euros. This fee covers, for
instance, the health care of the students.

2. Degree Programme: Content, Concept and Implementation
2.1 Aims of the programme of studies

The strategic areas of expertise in the Lappeenranta University of Technology are energy
efficiency and the energy market, strategic management of business and technology, scientific
computing and modelling of industrial processes, and expertise in Russian business and industry
related to the areas above. This strategy and its implementation are further specified and put
into practice in faculty strategies and six reform programmes. The educational objectives of the
Degree Programme in Environmental Technology reflect the mission of Lappeenranta University
of Technology (Appendix C3, LUT Strategy 2013). The strategic areas of expertise are shown in
the contents of the degree programmes in Environmental Technology (e.g. in the minor subjects
in Sustainable Business Management and Energy Technology and in the obligatory courses like
Advanced course in Life Cycle) and in the research.

The Degree Programmes in Environmental Technology are truly hybrid, interdisciplinary
programme. In these Degree Programmes, engineering is combined with environmental
economics and management. A lot of co-operation with the other degree programmes is
included in the teaching. The research and education of environmental technology in universities
is typically based on one of the following three fields of expertise: energy
technology/thermodynamics, chemistry, and systems thinking/technical and economic systems.
In LUT, the Degree Programmes in Environmental Technology are built from the bases of these
fields of expertise. During the last years, the development of the content and the research in the
degree programmes has concentrated especially on the strengthening of the knowledge in
systems thinking.

The figure below shows the relation of the Degree Programmes in Environmental Technology
and the other Degree Programmes at LUT. It can be seen that the Degree Programme in
Environmental Technology is not a traditional engineering programme, but is also close to the
Degree Programme in Industrial Management.
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Figure 1. The Position of the Degree Programmes in Environmental Technology in the
Socioeconomical and Technical axes.

The Degree Programmes in Environmental Technology aims at training top national and
international professionals for the needs of both corporate life and public administration.
Students are trained to work in international, multidisciplinary, and multicultural environments
by offering them opportunities for student exchange and courses that are common with the
students of the international Master’s degree programmes.

The superordinate educational objectives for the Bachelor’s degree and Master’s degree are
based on Finnish university legislation and are defined in the University’s Regulation on
Education and Completion of Studies, which have been approved by the Rector on 21 June 2011
(Appendix C4). The superordinate objectives are accessible to all students, staff members, and all
other interest groups on LUT’s web pages.

2.1.1 Aims of the Bachelor’s Degree Programme in Environmental Technology

According to the University’s Regulations on Education and the Completion of Studies, the
studies leading to the lower university degree shall provide the students with the following:

- knowledge of the basics of major and minor subjects or equivalent modules or studies
included in the degree programme, as well as the competencies required to follow the
development of the field,

- acapacity for scientific thinking and the application of scientific working methods,

- the knowledge and skills required in education leading to the higher university degree
and in life-long learning,



- the ability to apply their knowledge and skills in the world of work, and

- sufficient communication and language skills.

The education is based on scientific research and practices in the relevant professional field.
These superordinate educational objectives form a basis for the learning outcomes of Bachelor’s
degree in Environmental Technology.

The major in Environmental Technology provides the students with basic knowledge and skills,
both theoretically and in practice. The studies comprise the basics in environmental technology,
environmental management, environmental jurisprudence, and environmental economics. In the
general studies, the student acquires mathematical, scientific, and general skills that are required
in the major and minor subject studies.

2.1.2 Aims of the Master’s Degree Programme in Environmental Technology

According to the University’s Regulations on Education and the Completion of Studies, the
studies leading to the higher university degree shall provide the students with the following:

- agood knowledge of their major subject/advanced studies and a fundamental knowledge
of their minor subjects,

- the ability to apply scientific knowledge,

- the ability to take on duties as an expert in and developer of their professional field,
- the capacity to carry out scientific postgraduate studies,

- good communication and language skills, and

- good presentation, cultural, and leadership skills.

The studies are based on research and professional practices in the field in question, and
promote team and project work skills. These superordinate educational objectives form a basis
for the learning outcomes of Master’s degree in Environmental Technology.

After completion of the Bachelor’s studies, the student normally continues his/her studies in the
Master’s degree programme. A Master of Science in Environmental Technology has knowledge
and skills to work in expert, development, and management positions, both in multidisciplinary
and multicultural environments. A Master of Science in Environmental Technology is also well
prepared for postgraduate studies.

The objective of the Degree Programme in Environmental Technology is to train top
professionals for the needs of both corporate life and public administration. Upon completion of
the education in Environmental Technology, the students with wide-ranging knowledge will have
possibilities to seek employment in diversified jobs on different branches of industry and society.



2.2 Learning outcomes of the programmes

Learning outcomes for the Degree Programmes in Environmental Technology are defined
separately for Bachelor’s and Master’s degrees. Learning outcomes are presented in the Study
Guide (Appendix ENV1) which is accessible on the LUT web site to all students, staff members,
and all the other parties interested.

Professors, course teachers, and also a number of students have participated in the definition of
the learning outcomes. Labour market’s needs are transmitted through research projects and
research staff. Postgraduate study requirements are also reflected to learning outcomes.

The relationship between the learning outcomes according to ASIIN’s subject specific criteria and
the aims of the degree programme (Bachelor’s and Master’s levels separately) according to the
Study Guide are evaluated in Appendix ENV2. Further, each course module is also evaluated
according to ASIIN’s criteria. Finally, an overview of both degree programmes is compiled for
curricular analysis (Appendix ENV3).

There are no Technical Committee and subject specific Criteria (SSC) for Environmental
Technology. The Technical Committee 01 for mechanical/process engineering (TC01) was chosen
because the learning outcomes of the B.Sc. and M.Sc. degrees according to ASIIN’s subject-
specific criteria for TCO1 suited the best. Also Technical Committee 06 for industrial engineering
is reviewed. The curricular analysis (AppendixENV3) is performed according to the criteria for
Process Engineering, Biological, and Chemical Engineering. Each course is classified into curricular
categories.

2.2.1 Learning outcomes of Bachelor’s Degree

Students who have completed their Bachelor of Science degree in Environmental Technology are
able to:

e define the field of environmental technology, including its basic concepts, the central
available methods, and related theories,

o identify different emissions and their sources, and explain the technology with the help of
which different emissions could be cleaned,

e discuss the meaning of environmental technology, including its possibilities, challenges,
and future visions also with experts from other fields,

o follow and interpret the current legislation, and independently apply the official legal
norms related to environmental issues to practical work,

e work in projects and teams consisting of experts from different fields,

e report (e.g. on corporate environmental and social responsibility issues) in his/her mother
tongue and in English, and

e gather and analyse scientific information related to environmental issues, and analyse the
reliability of the sources.



Students also possess the basic knowledge and skills needed for Master’s level studies. Detailed
learning outcomes related to life cycle assessment, different kind of emissions and wastes, and
sustainable development in business, are presented in Study Guide (Appendix ENV1). Learning
outcomes of the minor subjects are also presented in Study Guide.

2.2.2 Learning outcomes of Master’s Degree

Students who have completed their Master of Science degree in Environmental Technology are
able to:

e select the most cost-effective methods to reduce emissions and recognise their meaning
for the business,

e estimate the competitiveness of a certain technology, product or service in various
operating environments with regard to environmental impacts and costs,

e recognise the environmental impacts of industrial, service, community and primary
production processes and systems, and evaluate technological possibilities to minimize
them,

e explain complex interdependencies between environmental problems, both local and
global,

e adapt theories and the latest scientific knowledge to solve problems related to
environmental issues,

e operate as an environmental expert in a company on various decision-making situations,
and produce and pass information to various interest groups to support environmental
decision-making,

e operate as a project manager capable of independent work and decision-making, and

e adopt and innovate new technological solutions to develop the field of environmental
technology.

Master of Science graduates also have the basic knowledge required for postgraduate studies.
Detailed learning outcomes related to life cycle assessment, waste management and energy
systems, gaseous emissions, and corporate and social responsibility, are presented in Study
Guide (Appendix ENV1). Learning outcomes of the minor subjects are also presented in Study
Guide.

2.3 Learning outcomes of the modules/module objectives

The learning outcomes of the programme are put into practice within the individual courses of
the programme. The learning outcomes (LO) for individual courses are defined in the Study
Guide (Appendix ENV1), which is available on the university web pages. First year students
receive also printed Study Guides.

The descriptions of learning outcomes of the courses are written by teachers of modules. LUT
teacher’s Quality Manual (Appendix C5) was used as help to describe skills, knowledge and



competences acquired in the courses. Also the latest research results are taken into account in
teaching, because most of the researchers act also as teachers.

The contribution of the individual course in learning outcomes of the programme is indicated in
the Objective Matrix (Appendix ENV2). The B.Sc. degree and M.Sc. degree are described
separately. The courses’ contribution within the learning outcomes of the programmes were
classified with terms low (L), average (A), and high (H). Professors and other teachers of the
courses participated in the description and classification work.

Learning outcomes of Environmental Technology courses were specified for the academic year
2011-2012. During the accreditation process, more development targets have been found. There
will be some improvements in the course descriptions for the academic year 2012-2013.

The B.Sc. degree in Finland is primarily considered as a way to M.Sc. degree studies, introducing
students to the scientific thinking and methods. The B.Sc. degree starts with general studies, e.g.
mathematics and physics, the portion of which is significant.

The content of the Bachelor’s Degree in Environmental Technology was compared to ASIIN’s
subject-specific criteria (The Technical Committee 01, TC 01). The table below shows the ASIIN’s
recommendations to the contents of the B.Sc. degree and the contents of the B.Sc. degree in
Environmental Technology. MS in the table refers to the Minor Subjects (MS 1=Energy
Technology, MS 2=HVAC Engineering, MS 3=Green Chemistry, and MS 4=Sustainable Business
Management). Further information can be found in Appendix ENV3.

Table 2. Content of the B.Sc. Degree Programme

The Degree Programme
ECTS [%]
MS 1 MS 2 MS 3 MS 4

Mathematic-scientific fundamentals 21 21 21 21
Engineering fundamentals 18 17 19 16
Subject in process engineering 13 9 12 7
Engineering applications 4 6 4 2
Subject in engineering and natural

sciences for the creation of focal points 12 16 12 12
of studies

Cross-subject studies 13 13 13 26
Bachelor’s Thesis 6 6 6 6
Practical training 3 3 3 3

Depending of the selected minor subject, the portion of elective studies is 9-11 %. The student
may include any courses taught at LUT in the elective studies. Elective studies are usually Cross-
subject studies or Subject in process engineering studies.

It can be seen that there are some differences between the minor subjects. Table 2 shows that
the content of Minor Subject 4 (Sustainable Business Management) is strongly interdisciplinary.
Cross-subject studies include non-technical studies and economics. Therefore, the comparison
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was also made with ASIIN’s subject-specific criteria The Technical Committee 06 (Industrial
engineering). Based on the comparison, the criteria TCO1 is more suitable for the degree
programme.

The same comparisons were also made for the Master’s Degree (Appendix ENV3). The Master’s
Degree Programme in Environmental Technology meets the ASIIN’s requirements very well.

Table 3. Content of the M.Sc. Degree Programme

The Degree Programme
ECTS [%]

MS 1 MS 2 MS 3 MS 4
Advanced fundamentals and application
of mathematics, natural, and 49 47 48 30
engineering sciences
Cross-subject contents 9 9 9 28
Master's Thesis 25 25 25 25
Practical engineering activity 4 4 4 4

MS 3 = Minor Subject in Sustainable Community

In the Master’s Degree Programme the portion of elective studies is 13-15 %. The student may
include any courses taught at LUT in the elective studies. Elective studies are quite often studies
with cross-subject content, but especially the students from the minor subjects 1, 2, and 3 also
select engineering science courses. Again it can be seen that the content of the minor subject 4
(Sustainable Business Management) is strongly interdisciplinary.

The credit points of some courses are divided among several categories in this analysis. The
results of the analysis shows that both degree programmes (Bachelor’s and Master’s) meet quite
well the requirements of percentage portion of each SSC (subject-specific criteria) and the
requirements of minimum ECTS credit amounts according to ASIIN’s criteria. Some of the courses
produced by the Department of Environmental Technology are closer to the studies in industrial
management than traditional technical studies. For this reason, the contents of the degrees were
compared also to the criteria of The Technical Committee 06 (Industrial Engineering). However,
the studies of the degree programmes do not meet the requirements of the TC 06 criteria of the
extent of the Economics studies (B.Ms. 48 ECTS cr and M.Sc. 34 ECTS cr).

2.4 Job market perspectives and practical relevance

The fields of education of the Finnish universities are defined by the Ministry of Education and
Culture. The Board of Lappeenranta University of Technology decides the number of new
entrants. The contents of the degree programmes are decided by those in charge of the
programmes.

In Finland’s engineering education system, the Bachelor’s degree is generally considered as an
intermediate phase in the progress towards a Master’s degree. For Finnish industry and other
companies the Bachelor’s degree is relatively new, and therefore there has been a little demand
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for it so far. However, the competency profile of Bachelor’s degree graduates of Environmental
Technology shows good preparedness both for industrial work and consecutive Master’s level
studies.

Agora 2020 project (in Finnish “Kestdvan kehityksen torille 2020”) of the Finnish Ministry of
Education was funded by the European Social Fund (ESR). In the project, both the quantitative
and the qualitative needs for the environmental education on the university level were evaluated
up to the year 2020. The project brought together experts from different fields, the discussions
of whom produced concrete visions of the future needs. In the final report of the project it is
mentioned that within the environmental field, the internationalisation plays an important role,
and that the collaboration should be enhanced between separate fields. The report emphasises
the terms “multidisciplinary” and “interdisciplinary”. The education should combine a large scale
of fields that are normally treated separately. In LUT, the degree programmes in Environmental
Technology is an interdisciplinary hybrid programme described in the report. The teaching is
realised in close co-operation with LUT’s other degree programmes.

According to the results of the former mentioned project, in future the central foundation stones
of the competencies of environmental experts are the understanding of the challenges of
globalisation and the possibilities and challenges of internationalisation. Essential is also the
holistic conceptualisation of the phenomena and problems related to all dimensions of
sustainable development. The future expert will have to be able to combine for example the
dimensions of sustainable development, empirical and explicit information and marketing
together. According to the report, especially the competencies in business economics and
marketing should be developed more. Additionally, technological innovations are expected to
show an upward trend, and thus the education within the technological fields should be taken
care of. The educational system should encourage the students also to unusual combinations in
the studies, because new innovations arise precisely on the interfaces. In LUT, the degree
programmes in Environmental Technology cover these various sectors thoroughly.

The employment rate (Table 17) after graduation reflects the demand from industry for the
graduates of Environmental Technology. Graduates have been employed well even during the
economic downturn. This signals that the graduates are well qualified to work in industry and
that their skills fit the demand. Graduates from the Degree Programme in Environmental
Technology are not tied to any specific industry; instead, they are employed by a wide spectrum
of industries. The graduates have good future career prospects, as they are equipped to learn
and adapt to different job profiles and industrial contexts. As a result, the success or failure of
individual industries does not have a significant impact on the graduates’ career prospects.

Also in the future, there will be a strong demand for graduates from the Degree Programme in
Environmental Technology. The Finnish Association of Graduate Engineers (Tekniikan
Akateemiset, TEK) and the Confederation of Finnish Industries (Elinkeinoelaman keskusliitto, EK)
have forecasted the future demand for graduates at the Master of Science level. According to
TEK, there will also be a need for interdisciplinary engineers. According to the Finnish Union of
Environmental Professionals (Ymparistdasiantuntijoiden keskusliitto, YKL), the unemployment
rate of the environmental experts is clearly lower than the Finnish average. Based on the age
group distribution, the amount of retiring people will increase up to the year 2020 and will be



12

stable after that. All this promises good career prospects for the graduates of Environmental
Technology.

Alternative jobs and careers for Masters of Science in Environmental Technology are for instance
specialist tasks (e.g. life cycle consult, eco-efficiency consultant), design and product
development (e.g. research and development engineer, project designer), production and
operation (e.g. environmental engineer, project engineer), management (e.g. energy and
environmental manager), sales and marketing (e.g. sales manager, product manager), research
and teaching (e.g. junior researcher) and authorities and professional organisations (e.g.
environmental auditor).

The research at the Department of Environmental Technology is characterised by
multidisciplinary research in the fields of technology and business. The department carries out
both basic and applied research. The emphasis is on applied research, which is conducted in
collaboration with industries with the aim to achieve synergy benefits. The industrial cooperation
carried out in the research project provides a forum of information exchange about the needs
and expectations of the industry. The content of the Degree Programme is reviewed annually.

The courses in Degree Programmes (B.Sc. and M.Sc.) involve laboratory and project work, as well
as practical training in order to provide an adequate connection to the professional practice and
to prepare the students to commence work in existing or foreseeable professional fields. The
courses in the degree structure are also closely linked to the research conducted in the
department and provide a path to post graduate studies. Moreover, a large majority of
Bachelor’s and Master’s theses are completed in cooperation with industry in various projects
either at the university or in companies, and thus provide a link to the professional field and a
path to future employment in specialist tasks in these research areas. Examples of recent B.Sc.
and M.Sc. theses topics can be found in Appendix ENV18.

Practical training is included both in the Bachelor’s and Master’s degree. The total value of
obligatory practical training is 2 ECTS credits both in the Bachelor’'s and Master’s degree. In
addition to the obligatory practical training, the student has a possibility to include max 8 ECTS
credits of practical training in the elective studies of the Master’s degree.

The practical training in the Bachelor’s degree is typically so called work environment training.
The objective of the work environment training is that the student, working as a member of a
work community, gets an idea of paid work. After completing his/her work environment training,
the student is able to define and explain, what it is like to be working as an employee, and what
are the basic rules in working life from the view of an employee. He/she can anticipate how to
act in various situations in a work community. All work assignments can be included in the work
environment training.

The objective of the practical training in the Master’s degree studies is that the student gets
basic knowledge of the work, work environment and work community in his/her own field. After
completing his/her practical training in his/her Master’s degree, the student is able to use and
generalise the knowledge and skills he/she has obtained on various courses in practise in his/her
own field. With practical training, the student acquires practical experience and skills of the
work assignments, production equipment, and software. Typical tasks include for example
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assignments related to planning, research and development, production, and operation. Also
various research tasks are suitable for the practical training in the Master’s degree, as well as
working in supervisory positions. More detailed information about practical training and the
modes of completing the training can be found from Study Guide (Appendix ENV1, page 143).

2.5 Admissions and entry requirements

According to the Finnish Universities Act (2009/558), the board of the university decides the
number of new students to be selected each year. The Rector decides annually the selection
process and basis of the selection criteria of the prospective students after hearing the opinion
of the faculties. In practice student selection into the Bachelor’s degree for Finnish matriculation
examination graduates is mainly organised by a joint universities application system, DIA (joint-
application to Studies of Bachelor and Master of Science in Technology). This joint application
system is common for seven technical universities in Finland. The joint application system is
coordinated by a joint application committee. This process enables an applicant to apply for five
degree programmes in order of preference in one or in several technical universities using the
same application form and examinations. The applicant is given 3 points for the programme
he/she has prioritised. The application system enables prospective students to apply for several
degrees at the same time, but the applicant can accept only one student place in degree
education in a given academic year.

2.5.1 Entry requirements for Bachelor’s degrees

The Finnish Universities Act (2009/558, 378) rules the entry requirements for the Bachelor’s
degree. Prospective students applying in the Bachelor’s degree are:

¢ Applicants who have completed the Finnish matriculation examination or who have
completed the Finnish matriculation examination and received a blue certificate.

e Applicants who have completed the EB, IB (European and International Baccalaureate) or
Reifeprifung degree (from die Deutsche Schule Helsinki).

e Applicants who will complete the EB or IB or Reifepriifung degree either in Finland or abroad
during the application year. These applicants must include their degree certificate or a
certificate of participation in the respective examination from their school with their
application form.

e Applicants who are not upper secondary school graduates but who have completed a
polytechnic higher vocational degree, vocational polytechnic degree or at least a three-year
vocational degree.

e Applicants from other Nordic countries who are eligible for application.

e Applicants who have not completed upper secondary education in Finland are eligible to
apply for Bachelor’s degree courses if they are eligible for to study at a university in their own
country.

DIA applicants have three different quotas where they can be selected in: 1. Success in
matriculation examinations; 2. Success in matriculation examinations and in the entrance
examinations; and 3. Success in entrance examinations. To be selected by success in
matriculation examination, the prospective student must have at least grade C in physics or
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chemistry and passed advanced course in mathematics or he/she must have at least M in
advanced course in mathematics. Six best grades in matriculation examinations are graded as
points which count in the selection process. 50 % of the applicants accepted into degree can be
selected based on their success in the matriculation examination. DIA organizes also this
selection. The results are communicated to the applicants before the entrance examinations and
students accepted based on their success in the matriculation examination are not allowed to
participate in the entrance examinations. 70 % of the remaining study places are selected based
on the success in the matriculation examinations and entrance examinations. In this case, the
success in six examinations in matriculation examinations counts along with the points received
in the entrance examinations. 30 % of the remaining study places after the selection based on
the success in the matriculation examination are selected based on only the success in the
entrance examinations.

The entrance examinations are organized by the joint application procedure. The entrance
examination is based on the Finnish upper secondary school curriculum in mathematics, physics
and chemistry. There are three separate examinations. Department of Environmental
Technology requires applicants to take the mathematics exam and an exam in physics or
chemistry. Prospective students must pass the entrance examination to be selected even if there
are fewer applicants than places attained. This guarantees minimum knowledge level in science
of all selected students.

Other applicants, meaning applicants who have performed their matriculation examinations
abroad, have a separate application system, but they take part to the same entrance
examinations as the DIA applicants.

Information about applicants is available according to the Finnish law of student selection
register (1058/1998). Prospective students are able to apply in the Internet at
www.yliopistohaku.fi. A prospective student has eligibility to appeal against the negative result
of student selection within 14 days of the decision.

There are several specialised variants of the higher education entrance in the Bachelor’s degree

programme in Environmental Technology:

e Prospective students who have succeeded in defined competitions;

e IB/EB applicants;

e Prospective students who have completed the forest industry line METELI in upper secondary
school (only in Faculty of Technology); and

e Studies in the Open University (after performing 30 ECTS including 16/19 ECTS mathematics
and 5 ECTS physics, average grade at least 2.0).

These all special cases are considered and the selection process is presented on the LUT web
pages.

Students applying in the Bachelor’s degree are not supposed to have any former work
experience or industrial placements; neither do they help in the applying process for the
Bachelor’s degree.
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Bachelor’s degree courses are fully taught in Finnish, and thus, very good Finnish skills are
required. If the applicant has received education outside Finland, and he/she is a non-native
Finnish speaker, proficiency in Finnish has to be demonstrated. General language degree in
Finnish at level 4 or above (max. level 6) is accepted.

2.5.2 Entry requirements for Master’s degrees

All students accepted in the Bachelor’s degree programme are also accepted in the Master’s
degree programme in the same field of engineering. The Master’s thesis project cannot be
commenced (the topic of the thesis cannot be applied for) before completing the Bachelor’s
degree.

If a student wants to change the field of engineering (e.g. from Mechanical Engineering to
Environmental Technology) after finishing his/her B.Sc. degree, he/she can: 1) change the
programme; or 2) apply to a separate Master's degree programme. These Master’s degree
programmes are not included in this accreditation process. Student can request for a change of
the degree programme after completing the Bachelor’s degree. If there are more requests than
the degree applied is willing to take, quantitative and qualitative success in studies can be used
as criteria for selection.

Also the Master’s degree courses are taught mainly in Finnish. Applicants who have obtained
their compulsory education in a language other than Finnish shall provide a certificate of their
language proficiency in the Finnish language. Sufficient proof of language proficiency can be
demonstrated by completing the National certificate of Language Proficiency test at level 4 or
above (= intermediate level, 6 being the highest). Applicants whose mother tongue is Finnish are
exempted from this requirement.

Students are supposed to have good English skills, as materials provided during the courses are
often in English. The Master’s degree programme can also contain courses wholly organised in
English.

2.6  Curriculum/content

Appendix ENV1 (Study Guide) presents the curriculum in detail. First, an overview of the
curricular content of the Bachelor’s and Master’s programmes is presented. This is followed by a
list of course modules organised by the Degree Programme of Environmental Technology.

The target of the curriculum work process is the production of a high-level curriculum in terms of
both content and communication. The curriculum lays the foundation for teaching and the
planning (individual study plans) and implementation of studies. The vice-rector for education
and Heads of degree programmes are responsible for the curriculum work.

The curriculum work ensures the production of high-quality degrees: the expertise obtained
from the degree studies is based on current, key research-based knowledge in the field of
science in question, and on the development of general competencies as a part of the degree.
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The curriculum work takes into account the expertise required in the increasingly diverse and
international world of work and the perspective of lifelong learning. Degree programmes
collaborate in curriculum work in order to secure synergy benefits as extensively as possible.

The objectives of degree programmes and courses are defined as learning outcomes. The
learning outcomes of modules and courses are based on the mission of a given degree
programme. Descriptions regarding instruction (e.g. learning outcomes and number of ECTS
credits) follow regulations and are realistic.

The process results in degree programme and course descriptions, which are published annually
in the study guide on the university web site. Publication is coordinated by the Student Affairs
Office.

The quality of the process is evaluated by examining the curriculum process and degree
programme development. The quality indicators for the curriculum process are: the continuous
development and professional relevance of curricula and degree structures, true-to-life course
descriptions that follow guidelines and the publication of the study guide on schedule. Changes
to curricula are handled by the faculty councils.

On the degree programme level, in addition to the Head of the degree programme, the
participants of the curriculum process include the teaching staff and the study coordinator. In
the degree programmes in Environmental Technology, the degree structures are handled in the
development meetings of the degree programme, in which the whole personnel of the
department of Environmental Technology participate in addition to the study coordinator and
the Head of the degree programme. Participant includes also four representatives of the
students of environmental technology (student adviser + three representatives of the student
organisation).

The department of Environmental Technology operates in close co-operation with the other LUT
degree programmes. For example, some of the general studies of the Bachelor's degree are
selected in co-operation with the other degree programmes. Additionally, the minor subjects
offered to the students of environmental technology are designed together with the degree
programmes of Energy Technology (minor subjects: Energy Technology and HVAC Engineering),
Electrical Engineering (minor subject in the Master's degree programme: Sustainable
Community), Chemical Technology (minor subject: Green Chemistry), and Industrial
Management and Economics and Business Administration (minor subject: Sustainable Business
Management). Also the courses are developed in co-operation. The aim is to eliminate the
overlapping parts in the course contents and to develop the contents of the courses organised in
co-operation to better correspond the needs of the degree programmes in environmental
technology. Curriculum work also takes into account the needs of working life, which are
indentified through the collaborative project work with the industry and the public sector.
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3. Degree Programme: Structures, Methods and Implementation
3.1 Structure and modularity

The Degree Programme in Environmental Technology comprises two cycles, and its standard
duration is five years. The first cycle takes three years and leads to a Bachelor’s degree. The
second cycle leading to a Master’s degree takes two years.

3.1.1 Bachelor’s Degree Programme in Environmental Technology

The extent of the studies required for the Degree of Bachelor of Science is 180 ECTS credits. The
structure of the Bachelor’s degree is described in the University Regulations on Education and
the Completion of Studies, Section 31 (Appendix C4). The Bachelor’'s degree comprises the
following studies:

1. General studies, at least 70 ECTS credits;

2. Major/intermediate studies, at least 40 ECTS credits;
3. Minor studies, at least 20 ECTS credits; and

4, Elective studies, at least 10 ECTS credits.

The general structure of the curricular content of the Bachelor’s Degree Programme in
Environmental Technology is illustrated in Figure 2.

The major subject in the Bachelor’'s and Master’s Degree is Environmental Technology. The
professional competence acquired in the major subject studies is further developed by minor
subject choices. The minor subjects also guide students in different areas of Environmental
Technology. The minor subjects offered by the Degree Programme in Environmental Technology
to its own students are:

Energy Technology,

HVAC Engineering,

Green Chemistry, and

Sustainable Business Management.

bl

The student chooses his/her minor subject in the Bachelor’s degree in the spring term of the first
year of study (in March). The choices are approved by the Head of Degree Programme. In
exceptional cases, the minor subject can be chosen from other degree programmes, if it is
suitable for the degree. The application has to be approved by the Head of Degree Programme.

In the general studies, the student acquires mathematical, scientific and general skills that are
required in the major and minor subject studies. The general studies include for instance
mathematics, physics, language and communication studies, practical training, and courses that
form a basis for the major and minor studies. General studies also include basics in energy
technology and chemical engineering, electrical and mechanical engineering, information
technology, and business economics. These studies support the major studies, in which the
student deepens his/her knowledge within the wide-ranged field of environmental technology.
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The degrees are comprised of general studies, major and minor studies, practical training,
elective studies and theses, according to the following table:

BACHELOR OF SCIENCE 180 ECTS CR (1.-3. year)

A. General studies, total of 100 cr
General scientific skills 64 cr
General skills provided by the Degree Programme 36 cr

B. Major subject 41 cr

Environmental Technology C. Minor subject 20 cr (min)

Bachelor’s thesis and seminar
(20 cr) incl.

D. Elective studies 10 cr (min)

Figure 2. Bachelor’s degree in Environmental Technology, 180 ECTS cr

3.1.2 Master’s Degree in Environmental Technology

The extent of the studies required for the Degree of Master of Science is 120 ECTS credits. The
structure of the Master’s degree is described in the University Regulations on Education and the
Completion of Studies, Section 36 (Appendix C4). The Master’s degree comprises the following
studies:

1. General studies and/or Language and communication studies, at least 5 ECTS credits;

2. Major/advanced studies at least 60 ECTS credits (incl. Master’s thesis worth 30 ECTS credits);
3. Minor studies, at least 20 ECTS credits; and

4. Elective studies, at least 10 ECTS credits.

After completion of the Bachelor’s studies, the student continues his/her studies in the Master’s
degree programme. In the Degree Programme in Environmental Technology, the structure of the
Master’s studies is the following:

MASTER OF SCIENCE 120 ECTS CR (4.-5. year)

A. General studies 20 cr

B. Major subject 62 cr

Environmental Technology C. Minor subject 20 cr (min)

Master’s thesis and seminar
(30 cr) incl.

D. Elective studies 10 cr (min)

Figure 3. Master’s degree in Environmental Technology, 120 ECTS cr

The degree programme (M.Sc.) consists of general studies preparing for a professional career,
including for instance mathematics, language and communication skills, and practical
professional training.



19

The major subject for all students is Environmental Technology. In the major studies, the student
develops his/her professional competences in environmental technology in more detail and
writes a Master’s thesis (30 ECTS cr). The major studies in environmental technology concentrate
on the central topics within the fields of emission control, environmental management, and life
cycle assessment.

Students study the major subject studies (Environmental Technology) and the minor subject
studies simultaneously. The minor subjects in the Master’s degree programme are:

Energy Technology,

Sustainable Community,

Green Chemistry, and

Sustainable Business Management.

PwNE

The minor subject in the Master’s degree programme is chosen based on the selected minor in
the Bachelor’s degree. In exceptional cases, the minor subject can be chosen from other degree
programmes, if it is suitable for the degree. The application has to be approved by the Head of
Degree Programme. The student chooses his/her minor subject in the Master’s degree in the
spring term of the third year of study (in March).

In addition to these, the Master’s degree contains elective studies.

The programme structure, the modules of the degrees and module sizes (duration and number
of ECTS credits) are described in detail in the Study Guide (Appendix ENV1). Some courses in the
undergraduate level are incorporated to the Master’s Degree programme. These courses are
Elective studies and provided by other Degree Programmes.

3.2 Workload and credit points

The basic unit to evaluate the workload of the studies is one credit point. A module is scored by
the workload required to pass it. To complete the studies of one academic year requires on
average 1600 hours, which corresponds to 60 ECTS credits (Appendix C2, Government Decree on
University Degrees 794/2004).

One credit point equals to approximately 26 hours workload, including face-to-face teaching
hours, individual studying, as well as preparation for and taking part in the examinations. In the
study guide also the individual work required from the student will be presented.

The total value of obligatory practical training in the Bachelor’s degree is 2 ECTS credits,
corresponding four full-time working weeks. In the Master’s degree, the total value of obligatory
practical training is 2 ECTS credits. 16 full-time working weeks correspond to 8 ECTS credits.

The study guides (curricula) present how the tuition (module) is divided between the study years.
The scheduling of modules is planned accordingly.
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The Degree Programme is composed so that by following the study guide, the degrees can be
completed within the standard period of study (i.e., it is possible to take 60 credits per year on
average), and the maximum of 75 credits is not exceeded in any year (Appendix ENV4).
Students’ individual workloads per semester might vary depending on the workload of elective
studies, which they have selected. Examples of study plans in Appendix ENV12 show how the
workload is divided during each semester.

If a student conducts studies in another university or educational institute in Finland or abroad,
he/she can request the Head of the degree programme to credit the studies taken elsewhere. A
student can credit and replace study modules also by knowledge gained otherwise. Knowledge
can be proved by an oral or written examination. Also portfolios are in use as a means to validate
the prior gained knowledge. Still, at least 90 ECTS credits of the Bachelor’s degree (including the
Bachelor’s Thesis) and 70 ECTS credits of the Master’s degree, including at least 45 ECTS credits
of major subject studies, including the Master’s Thesis, have to be passed at LUT.

More detailed description of the credit point system and inclusion of studies in other institutions
are presented in the University Regulations on Education and the Completion of Studies
(Appendix C4).

3.2.1 Workload and credit points in Bachelor’s Degree

The workload for the Bachelor’s degree is presented in Table 4. The detailed workload analysis
can be found in AppendixENV4. The academic year consists of four periods.

The elective studies are not included to the workload analysis in Table 4, because the student
can choose to the elective studies any course taught at LUT according to his/her interest. The
elective studies are recommended to be conducted in B.Sc.2 or B.Sc.3 on the basis of the
workload analysis. The Bachelor thesis and seminar (10 ECTS cr) is dated to B.Sc. 3 periods 1.-4.
The workload of practical training (2 ECTS cr) is also omitted from the calculations, because it is
usually completed during the summer holidays.
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Table 4. Workload per the year of study and periods, Bachelor’s degree

Major subject:

Summary ENVIRONMENTAL TECHNOLOGY
ECTS 1 2 3 4
cr per. per. per. per.
General Studies (GS) |B.Sc. 1, obligatory studies 56 18,5| 13,5| 10,5 13
and B.Sc. 2, obligatory studies 46 11,5| 14,5 14 15
Major Subject (MS) | B.Sc. 3, obligatory studies 22 5,5 2,5 7 7
Summary, obligatory studies 124
Minor subject 1: B.Sc. 1, obligatory studies 58 18,5| 13,5| 12,5 13
Energy Technology B.Sc. 2, obligatory studies 52 11,5| 15,5 18 16
(GS + MS incl.) B.Sc. 3, obligatory studies 35 11 7 8,5 8,5
Summary, obligatory studies 145
Elective studies 35
Minor subject 2: B.Sc. 1, obligatory studies 59 18,5| 13,5| 13,5 13
HVAC Engineering B.Sc. 2, obligatory studies 56 11,5| 14,5| 20,5| 18,5
(GS + MS incl.) B.Sc. 3, obligatory studies 32 10,5 7,5 7 7
Summary, obligatory studies 147
Elective studies 33
Minor subject 3: B.Sc. 1, obligatory studies 56 18,5 13,5 10,5 13
Green Chemistry B.Sc. 2, obligatory studies 66 15,5| 18,5 21 20
(GS + MS incl.) B.Sc. 3, obligatory studies 22 5,5 2,5 7 7
Summary, obligatory studies 144
Elective studies 36
Minor subject 4: B.Sc. 1, obligatory studies 56 18,5| 13,5| 10,5 13
Sustainable Business |B.Sc. 2, obligatory studies 52 17,5| 14,5 14 15
Management B.Sc. 3, obligatory studies 39 10,5 8,5 10 10
(GS + MS incl.) Summary, obligatory studies 147
Elective studies 33

On the basis of the workload analysis, in B.Sc. 2, the spring term (periods 3 and 4) is more
stressing than the autumn (periods 1 and 2). For this reason, elective studies are recommended
to be completed especially during the autumn term in B.Sc. 2 and during B.Sc. 3. The workload
analysis demonstrates that the second year (B.Sc. 2) of the students with the minor Green
Chemistry is slightly overloaded (66 ECTS cr). The transfer of the minor subject course
”BJ70A0701 Analytical Methods in Industry and Environment |I” to B.Sc. 3 is being considered.
Otherwise, the workload analysis indicates that the studies are distributed along the studies very

uniformly.




22

3.2.1 Workload and credit points in Master’s Degree

The workload for the Master’s degree is presented in Table 5. The detailed workload analysis can
be found in AppendixENV4.

The general studies and some minor subjects include also some elective studies, which the
student must choose from the lists presented in Study Guide. The elective studies (which can be
any courses taught at LUT) are not included to the workload analysis in Table 5, because the
student can choose the courses according to his/her interest. The elective studies are
recommended to be conducted in both M.Sc. 1 and 2 on the basis of the workload analysis. The
Master’s thesis and seminar (30 ECTS cr) are completed in the periods 3 and 4 in M.Sc. 2. The
workload of practical training (2 ECTS cr) is also omitted from the calculations, because it is
usually completed during the summer holidays.

Table 5. Workload per the year of study and periods, Master’s degree

Major subject:

Summary ENVIRONMENTAL TECHNOLOGY
ECTS 1 2 3 4
cr per. per. per. per.
General Studies (GS) M.Sc. 1, obligatory studies 39 12 8 7,5 11,5
and Major Subject M.Sc. 2, obligatory studies 37 3,5 3,5 15 15
(Ms) Summary, obligatory studies 76
Minor subject 1: M.Sc. 1, obligatory studies 58 16 12 15,5| 14,5
Energy Technology M.Sc. 2, obligatory studies 41 5,5 5,5 15 15
(GS + MS incl.) Summary, obligatory studies 99
Elective studies 21
Minor subject 2: M.Sc. 1, obligatory studies 48 15 11 | 10,5| 11,5
SEiEells M.Sc. 2, obligatory studies 48 | 55| 55| 185| 185
Community
(GS + MS incl.) Summary, obligatory studies 96
Elective studies 24
Minor subject 3: M.Sc. 1, obligatory studies 49 15 14 7,5 12,5
Green Chemistry M.Sc. 2, obligatory studies 45 3,5 3,5 20 18
(GS + MS incl.) Summary, obligatory studies 94
Elective studies 26
Minor subject 4: M.Sc. 1, obligatory studies 49 14,5| 10,5| 10 14
STl [BUiness M.Sc. 2, obligatory studies 49 9,5 9,5 15 15
Management
(GS + MS incl.) Summary, obligatory studies 98
Elective studies 22
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Workload analysis showed a few development areas in the curriculum. The course "Chemical
Reaction Engineering" will be transferred to M.Sc. 2 (academic year 2012-2013), because it
should be studied after all the other chemistry courses. It would also be better to organize the
course "Energy Efficient Environment" and the Green Chemistry courses (Advanced Course of
Green Chemistry and Methods of Green Chemistry in Environmental Technology) in periods 1
and 2. Thus there would be more time for the Master's Thesis in periods 3 and 4. It should also
be considered, whether one of these Green Chemistry courses could be transferred to M.Sc. 1.
The above mentioned changes to the curriculum are being considered.

3.3 Educational methods

Both the Bachelor’'s and Master’s programmes are full-time, on-campus programmes. The
teaching methods applied in the Degree Programmes in Environmental Technology include
lectures, classroom and laboratory exercises, computer training, different kinds of assignments,
seminars, excursions, and Case-exercises. The courses also involve group and project work which
train the social competences of the students. Computer-based Blackboard learning environment
is widely used in the courses. The large variety of teaching methods used in different courses in
the degree programmes in Environmental Technology is summarized in Appendix ENV5.

The table in Appendix ENV6presents the contact teaching hours and the amounts of self-study
on the courses in Environmental Technology, as well as the calculated self-study proportion of
the total workload on the courses. On average, 76% of the course workload (1 ECTS cr = 26 h) is
the independent work of the student. This explains itself by the variety of seminar assignments
and exercises which develop the student’s knowledge on legislation, as well as the skills for
critical thinking, written communication, data acquisition, problem solving, lifelong learning,
project management, and presentation. Various seminar assignments and exercises improve the
student’s knowledge on his/her own field along with the improvement of the theoretical
knowledge. Many assignments also develop the students’ skills for group work, negotiation, and
organisation/coordination.

The group sizes are large (about 65-140 students) in approximately 39% of the courses. 48% of
the courses are medium sized (30-64 students) and 13% are small sized. The large courses are
mainly included in the Bachelor’s degree programme. The minor in Environmental Technology is
very popular among the students of other degree programmes. For this reason, the student
amounts on the courses in Environmental Technology are large.

The student has a possibility to impact the content of his/her studies by choosing the subject of
the final thesis and also the subject of some assignments according to his/her interest. In general
the student acquires the topic of his/her Master’s thesis from companies. The topic of the
Bachelor’s thesis the student can acquire himself/herself from companies or write from the topic
given by the professor. In addition to the minor subject selection, the student may direct the
contents towards his/her goals in work.

The Degree Programmes in Environmental Technology also include some courses taught in
English. The target is not to use the language only after graduation or to teach the language as an



24

entity separate from technology. Integrated teaching also improves the ability of teachers of
Environmental Technology to use the most recent reference material and research results in
their teaching. These courses are also international, so students learn to act in a multicultural
environment and communicate in English.

To support the educational activities, the University publishes the Teacher’s Quality Manual
(Appendix C5). It is designed to improve the quality of higher education and is available to all
teaching staff at the University. The manual provides the teaching staff with guidance, for
instance, on the following issues:

o Teaching planning

. Defining learning outcomes of a study course

. Determining the content of a study course

. Deciding the appropriate methods to evaluate the achievement of the learning outcomes
. Selecting suitable methods of teaching

3.4 Support and advice

The university offers academic guidance actions that together cover the entire span of studies
and efficiently support studies and learning. With this guidance, students are able to complete
their studies by following an appropriate study plan that they have prepared themselves and to
graduate within the desired time.

The roles and duties of study guidance personnel and units are listed in the table below.

Table 6. The roles and duties of study guidance personnel and units

Peer tutor

Introduces new students to the university, studies and the student community,
and helps them with practical arrangements at the start of studies. A peer tutor
introduces new students to the university facilities, study guidance staff and
other students. A peer tutor makes sure that students know the most
important practices related to studies: registration for courses, attending
lectures, taking examinations, preparing a course schedule, social aspects.

Tutoring
coordinator

Coordinates and develops the university’s peer tutoring together with faculties,
Student Services and the student union.

Student adviser

Student advisers are LUT students who work part-time while they study. They
provide information and guidance in studies, see to the choice of tutors and
arrange their training together with the study coordinator and take part in
arranging briefings for students.

Study counselling
psychologist

Counsels students in problems related to studies and learning and provides
expertise in issues involving learning and guidance, supporting other study
guidance personnel.

Study coordinator

Coordinates study guidance for students. The duties include study and degree
guidance for students, from applicants to postgraduate and partly even mature
students. The study coordinator helps students in preparing their individual
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study plan (including the recognition of prior learning and studies outside LUT,
e.g. through the flexible right to study) and provides guidance in administrative
issues related to graduation.

Head of degree
programme

A head of degree programme is in charge of evaluating and developing study
guidance.

Head of study
affairs

A head of study affairs is responsible for organising study guidance in the
faculty. Is responsible for administration of studies and partly also for study
guidance related to administrative affairs.

Teacher/tutor

A teacher/tutor helps students prepare their individual study plan and follow its
progress. Teacher/tutors provide guidance in the selection of major and minor
subjects from the viewpoint of career guidance. They are study guidance
personnel appointed for a department or degree programme. Students may
turn to them with any issues involving studies.

Teachers

Are responsible for study guidance related to the completion of the
courses/modules they are responsible for.

Introductory
course/module

Introductory courses are arranged in all degree programmes to help students
get started with their academic studies. Introductory courses usually also guide
in preparing an individual study plan.

Professors

Professors provide guidance in the selection of a research topic, and in
preparing final theses for undergraduate and postgraduate studies.

International
Services

International Services offers general study guidance to international students at
the university and coordinates the activity of international tutors. International
Services also assists Finnish students in matters related to studies abroad.

Career Services

Career Services guides students in career planning and searching for
employment.

Language Centre

The Language Centre offers study guidance related to language, communication
and culture studies.

Library

The Library provides guidance in information retrieval and instruction in
information literacy.

Origo helpdesk

Supports services for the use of information and communication technology in
studies.

At the beginning of their studies, students prepare an individual study plan (HOPS) on the course
Introduction to Studies of Environmental Technology. The study plan is made for the entire
duration of the studies, i.e. until the M.Sc. degree is completed. An independent study plan is a
tool that helps students plan their studies. Its purpose is to help students to see their studies as a
whole from the very beginning, and to support students in choosing courses and minor subjects
that best suit them. The aim is also to avoid delaying graduation unnecessarily. It also awakens
students to realise their own responsibility for their studies, and motivates and incites them to
make a commitment to their studies. The study plan is checked by the Study Coordinator.
Student will also participate in a personal conversation with the Teacher Tutor about his/her
HOPS.

On the course Introduction to Studies of Environmental Technology the students receive also tips
for the time management (1 lecture held by the Study counselling psychologist). One lecture is
reserved for the presentation of the minor subjects and one for the presentations of the
graduates from the degree programme. The objective is to make the selection of the minor
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subject easier and to provide the students with ideas of the possible tasks of the graduates from
Environmental Technology. In the autumn 2011, four graduates of the M.Sc. degree programme
in  Environmental Technology visited the course describing their work and giving
recommendations which courses in their opinion should be included in the degrees.

Teachers are responsible for the modules they teach as well as supervision concerning contents
of their own subjects. Persons in charge of the modules are required to have a
doctorate. Teachers are available at the university mainly during office hours, but students may
have guidance and individual supervision also out of these hours by fixing the time with the
teacher.

Specialised support and advice for finishing the Bachelor’s and Master’s thesis

In the degree programme in Environmental Technology, the writing of the Bachelor’s thesis
begins with introductory lectures. For the Bachelor’s thesis, instructions are available for the
students of Environmental Technology (Appendix ENV7), in which the process is divided into
phases. The instructions help the writer, supervisor and examiner of the thesis. Schedule models
are designed for the writers, in which the phases of the instructions are shown. Acting as an
opponent and the presentation of one’s own thesis in a seminar, in which also the supervisor and
examiner participate in, are included in the Bachelor’s thesis process. Instructions are available
also for the acting as an opponent and the presentation of one’s own thesis. The process is
evaluated according to the Directive Evaluation Matrix of the Degree Programme (Appendix
ENVS8). Since spring 2011, the Language Centre course “Scientific Writing in Finnish 2 ECTS cr.”
has been integrated into the Bachelor’s thesis and seminar.

At LUT, most Master’s theses in engineering are prepared on topics given by companies or other
sponsors, in which case the student must discuss the topic with the sponsor as well as with the
professor who is acting as the supervisor or examiner. Together with the professor, the student
ensures that the subject meets the scientific requirements set for academic theses.

In the degree programme in Environmental Technology, the writing of the Master’s thesis begins
with the Master’s thesis briefing of the Faculty of Technology. For the Master’s theses,
instructions are available for the students of Environmental Technology (Appendix ENV9), in
which the process is divided into phases. The instructions help the writer, supervisor and
examiners of the thesis. At the end of the process, the student gives the final presentation to the
representatives of the organisation for which the work has been done.

There are also university and faculty level common instructions available for the writing of the
theses. The final thesis instructions are presented in Appendix C7, the evaluation form of
Master’s thesis in Appendix C6 and Guide for Master’s Thesis (Degree Programme in
Environmental Technology) in AppendixENV9.
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4. Examinations: System, Concept and Organisation
4.1 Evaluation criteria

Various types of evaluation methods are widely used. Courses are not often evaluated only by
the examination. Assignment, laboratory work, home work, seminar etc. may contribute to the
final grade of a course. Written examinations typically include essays, problem-solving or case-
based questions and calculation problems.

Various evaluation methods used in different courses in Environmental Technology and the
impact to the final grade can be found from Appendix ENV5. In the evaluation of the courses in
Environmental Technology, the proportion of the written examination is approximately 57%.
Various exercises, seminar and laboratory assignments play an important role in the course
evaluation. Learning diaries and various home assignments are used as well. The evaluation
method used in the course is described in the Study Guide.

Courses are usually evaluated on the scale excellent (5), very good (4), good (3), very satisfactory
(2), satisfactory (1) and failed (0). Sometimes a pass—fail grading is used. The maximum score for
each course is 100 points, and 50 points is required to pass the course. The accrual of the total
score may include, for instance, examination, exercises, home assignments and seminars.

All teachers prepare and grade examinations in the subjects under their responsibility as
determined by the Head of the degree programme. Teachers shall forward the grades to the
Student Affairs Office and make them known to the students or post them online within a
month. Teachers shall keep examination scripts and other equivalent material, and participant
lists of examinations for at least six months after grades have been published. For more
information see Appendix C4, sections 62-72 (University Regulations on Education and the
Completion of Studies).

Grades obtained in courses are entered into the student information system, WebOodi. Students
can view their grades and the weighted average of their studies at any time. Grades included in
the degree, and their weighted average, are listed in the report that complements the diploma.

4.2 Students’ rights and responsibilities

Examinations for each course are organised four times. However, students may take part in two
of them. The first two examinations are scheduled for the examination period following the
teaching period during which the course is taught. Student can choose either. There are
altogether seven examination weeks during the study year.

The University arranges examinations for courses in accordance with the curriculum in force. In
addition to the above, teachers may arrange examinations at other times. Examination dates and
times for each department and changes thereto can be found on the university web site.
Therefore, the exam schedule is always up-to-date.

After the assessment, students have right to receive a duplicate of the paper assessed. Students
who are dissatisfied with the assessment may request a correction to the assessment orally or in
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writing from the teacher who made the assessment or the person who made the recognition
decision. Pursuant to the Universities Act (558/2009), section 44 (Appendix C1), the students
have the right to obtain information about the application of assessment criteria to their study
attainments. They shall be given the opportunity to see the assessed study attainment.

Students who have enrolled as attending or students who have enrolled as non-attending due to
student exchange or other valid reason have the right to take part in examinations. The rights
shall remain in force until the end of the following semester. (Regulations on Education and the
Completion of Studies, section 69)

Students register for examinations and intermediate examinations during the academic year
through WebOodi. If needed, students may register by telephone or in person at the customer
service desk in the Student Affairs Office or by e-mail to opinto@Iut.fi. Registration starts four
weeks before the examination date and ends one week before the examination. Students who
have registered for an examination but are unable to take it must cancel their registration
through WebOodi. Registrations are to be cancelled two working days before the examination.
Registration which is not cancelled, is consider having been taken.

Late registrations are accepted until the day before the examination. Students who register late
must do so in person at the customer service desk at the Student Affairs Office and pay a fee of €
5. If no one has signed up for the exam within the due period, the exam will not be organized.
Teachers have no obligation to arrange an examination for a student who has not registered for
it in advance.

According to LUT’s Regulations on Education and Completion of Studies, the students may take
the final examination for a course twice. If a student does not pass the examination after taking
it twice, he or she may apply for an additional retake. A retake must be applied for in advance of
the exam date in University’s exam schedule and it is applied from the teacher responsible for
the course. The teacher may require students to perform additional tasks in order to get an
additional retake.

4.3 Examination connected with final theses

The Bachelor’s degree includes a Bachelor’s thesis, which is an assignment related to a course in
the student’s major studies. The work is mainly a literature report, but it may also include an
empirical research part. The Bachelor’s thesis and related seminar provide a good foundation for
continuing one’s studies at the Master’s level. The thesis and seminar are worth 10 ECTS credits.

The thesis is independent work of student, and the topic and content are discussed with
supervisor before starting the work. The examiner is required to assess the thesis. The examiner
and supervisor of the B.Sc. thesis must have the degree of M.Sc. at least. The thesis is graded on
the scale of 1-5. The Bachelor Seminar of Environmental Technology includes a written B.Sc.
thesis, seminar presentation and also acting as an opponent to another B.Sc. thesis. All these
three parts are evaluated. The directive assessment matrix is presented in Appendix ENV8 and
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the Instruction to B.Sc. thesis can be found in Appendix ENV7. The assessment matrix is also
presented for the students in the first lecture.

Students must prepare a written maturity test to demonstrate their language skills and how well
they know the topic of their thesis. The maturity test is supervised in the Origo exam aquarium
and students are not allowed to use any reference material. The test must be taken at least five
weeks before the planned graduation. The maturity test is evaluated by the examiner of the
Bachelor’s thesis and a language reviser approved by the University.

M.Sc. thesis is the final project of the Master’s degree studies. It demonstrates the student’s
knowledge of a scientifically or societally important topic. The thesis is a research assignment in
the student’s major subject organised in the form of a course (30 ECTS cr). It requires
approximately six months’ work. The student must demonstrate the ability to carry out the
project independently and following a plan.

The thesis is evaluated by two examiners and one of them has to be a professor. The other
examiner has to be at least the M.Sc. The supervisor of the M.Sc. thesis must have the degree of
M.Sc. at least. The thesis is graded on the scale of 1-5. The issues evaluated in the M.Sc. thesis
are for example problem definition, goals and delimitations, mastery of the methodology, results
and reviewing of them and following the schedule. The detailed assessment criteria and the
assessment form are presented in Appendix C6 and the Instruction to M.Sc. thesis in
AppendixC7.

The student’s knowledge of the topic of the thesis and his/her language skills are verified in the
maturity test. The topic of the test is determined by the examiner of the student, and it relates
closely to the topic of the student’s thesis. The test is evaluated by the examiner. If the student
has demonstrated his/her language skills in connection with the lower university degree, the
language of the maturity test will not be evaluates, only the contents.

5. Resources
5.1 Staff involved

Within LUT Energy, there are about 180 persons working full time. The Department of
Environmental Technology employs about 32 persons. The composition of teaching and research
personnel in LUT is based on a new four-step system: Doctoral Student, Post Doctoral
Researcher, Associate Professor and Professor, Table 7 This four-step system supports structured
and consistent education and development activities. The employment contracts of the
personnel range from 1 year contracts (doctoral student) to permanent positions (associate
professors, professors). The number of total academic staff accounts 32 including also the
researches without the teaching responsibility and staff without the research responsibility.

To ensure that the learning outcomes of the degree programme can be achieved in the expected
time period enough teaching staff is needed. It must be remembered, that Degree programmes
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in Environmental Technology includes also many courses produced by other Degree
Programmes. Table below shows only the staff of the Department of Environmental Technology.

Table 7. Staff Contributing to the Degree Programme (2011)

Position type

Professors* 4
Post-doctoral researchers* 5
Doctoral Students* 16
Other teaching or research staff 7
Total academic staff 32

*Personnel with teaching responsibility

Staff Handbook, which is prepared according to ASIIN’s criteria, shows the educational level and
the scientific contribution of the teaching staff (Appendix ENV10). Also the number of supervised
theses and the pedagogical training are included to the Staff Handbook forms. From the
additional information it can be seen that 40% of the Department of Environmental Technology
staff has some academic pedagogic studies. The Department also employs young students who
are preparing their Master’s theses as research assistants.

5.2 Staff development

Lappeenranta University of Technology aims to create a good working environment for its staff,
and to support their professional development and well-being at work.

The University has a human resources committee, which is responsible among others for
personnel training. Through this committee, the university personnel have representation in
decision-making concerning the development of the working environment and conditions. The
chair of the Committee is the Vice Rector in charge of education. The names of other members
and the Committee memoranda are available on the University intranet.

The university supports its staff members in maintaining and developing their professional
expertise and in career planning. The human resources committee annually revises its measures
for professional development and maintaining professional expertise, which e.g. determine the
focus areas of personnel training at the university. Measures for professional development and
training are presented on the university intranet, in the memorandum of the human resources
committee.

University also regularly organises training in university pedagogy which aims to strengthen the
practical teaching competences of the teaching personnel. University pedagogy is a
multidisciplinary field that deals with learning, studying, teaching and assessment in the Higher
Education context. The extent of the course is 25 ECTS credits total. After taking the course, the
teacher is expected to be able to evaluate and develop his/her own teaching and assessment
methods.
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The university supports the development of teaching by organising courses on University
Pedagogy in which the staff can participate during working hours. Almost 40% of the staff of the
department of Environmental Technology has pedagogical education. The majority has
completed the whole 25 ECTS cr University Pedagogy education offered at LUT. In addition to
this, the educational coordinator operates as a pedagogical support person for the teaching staff
of the degree programme in Environmental Technology.

In addition, the University organises staff training in foreign language, utilisation of computer
programmes and scientific writing. The professors are also obliged to participate in management
training organised by the University (provided by JTO School of Management). The costs of staff
training organised by the university are covered by general personnel training appropriations.

Each unit offers its staff members the opportunity to take part in staff training outside the
university in order to support their professional development and expertise. In addition, an
opportunity to participate in the international exchange programme for teachers and
researchers is offered for the staff. Annually 5-10 members of the teaching and research
personnel in the department of Environmental Technology participate in the international
exchange programmes for teachers and researchers. Correspondingly, there are 3-4 incoming
researcher visits annually. The university also supports the professional development of its
personnel by allowing them to take two lessons (2 x 45 minutes) per week for independent study
if the employee’s supervisor and head of the unit consider that the studies serve the purposes of
the working community.

The Department of Environmental Technology organises three important environmental
seminars in cooperation with industry and government bodies: National Seminar on Air Pollution
control in August (annually), National Waste Recovery Days in November (annually), and National
Energy Efficiency seminar in April (every second year). The whole Environmental Technology
personnel participate in the seminars. They offer an opportunity to update the knowledge of
one’s own field and to create national co-operation networks.

University staff members have annual performance and development discussions with their
immediate supervisor. The parties of the discussion examine results obtained, set goals for the
near future also concerning the professional development and personnel training needed.
Instructions for performance and development discussions are available on the University
intranet.

LUT’s Research and Innovation Services help and support LUT’s research staff in questions
dealing with research funding, administration and practical arrangements of contracts. The main
task of the persons working in the unit of Research and Innovation Services is to make it easier to
transfer the results of scientific research to be utilised in the society and help to establish new
enterprises and business. This unit also supports the researchers in the matters of patents and
novelty criteria of inventions.
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5.3 Institutional environment, financial and physical resources

5.3.1 Institutional environment

Description of the institution

University education is governed by the Universities Act (558/2009) (Appendix C1) and the
Government on University Degrees 794/2004 (Appendix C2). The roles and responsibilities of the
management of education are defined in the Administrative Regulations of the University. The
educational quantitative objectives are agreed upon annually in the negotiations between the
University and the Ministry of Education and Culture. The achievement of objectives affects the
financing granted to the University by the Ministry. The financing decisions are made on annual
basis. The aim of the university regulations (Appendix C8) is to lay the groundwork for
academically and financially productive management and high-level administration at the
university. These regulations describe the objective, mission, organisation and administration of
LUT. The organization of LUT is also presented in LUT Quality Manual (Appendix C10).

The University Board decides the strategic long-term goals of the university teaching and
education, and the degree programmes provided by the University (LUT Strategy 2013, Appendix
C3). The Rector decides the entry requirements and the total number of new entrants to each
faculty. In addition, the Rector also makes the decision on the approval of new entrants to the
degree programmes. The Rector also appoints, when necessary, the degree board to consider
the remedial requests concerning the study attainments.

The University applies the Regulations on Education and the Completion of Studies approved by
the Rector. The Regulations define the basic ways of action concerning the teaching and studying
at the University, and the degree programmes provided by the University. The Regulations are
published on the University’s web pages.

The University has a Vice Rector responsible for education. In addition, each degree programme
has an appointed head. The Vice Rector organises a meeting between the heads of the degree
programmes once in every two months to discuss the leading, evaluating and developing
principles of the degree programmes. The memos of the meetings are published on the
University intranet. The Vice Rector also leads the University’s supervisory and development
group for teaching appointed by the Rector. The goal of the group is to promote the internal
cooperation within the University in developing the teaching customs.

The student representation in the University’s administrative bodies is determined by the
Universities Act and the Regulations of Lappeenranta University of Technology. In accordance to
the statutory representation in the administrative bodies, the students also have a
representation in the University’s supervisory and development group for teaching. In addition,
the students participate in the development of teaching through the course evaluation carried
out annually in each University study course, and through the teaching feedback enquiry
organised by the Students’ Union.
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Committees responsible for teaching in the degree programme

The university has three faculties: the Faculty of Technology, the Faculty of Technology
Management, and the School of Business. The Department of Environmental Technology, as part
of the Institute of Energy Technology (LUT Energy), belongs to the Faculty of Technology.

The head of the faculty is the dean, and the highest decision-making body in the faculty is the
faculty council. The dean acts as the chair of the faculty council. The dean manages the faculty
and is responsible for the results of its instruction, research and societal influence. The faculty
council makes decisions regarding the curricula. A Study Guide presents the aims and
organisation of the education, and the course descriptions and learning outcomes of courses in
the degree.

The Faculty of Technology has a development group for teaching appointed by the Dean of the
Faculty. The group is responsible for developing the quality of teaching and the contents of the
degree programmes within the Faculty. The group has representation from each degree
programme provided by the Faculty and from the study affairs services of the faculty. The group
also has three student representatives that are appointed on the basis of the recommendations
of the Students’ Union.

The Faculty Council is responsible for supervising the quality of teaching. The Council also
decides the curricula of each degree programme. In addition, the Council makes the proposal to
the Rector concerning the entry requirements and the number of new entrants accepted to the
degree programmes.

The quantitative and qualitative goals of the Faculty’s actions are agreed upon on yearly basis in
the negotiations between the Faculty and the University. The University takes into account the
results of the Faculty’s operation in previous years and the Faculty’s development needs in
allocating the money received from the Ministry of Education and Culture.

The Faculty is responsible for the equipment needed in teaching and research. The Dean of the
Faculty is responsible for the resources needed in teaching. The Dean also appoints the heads of
the Faculty’s degree programmes. In addition, the Dean accepts the theses of the graduate
students.

The Heads of the Faculty’s degree programmes are responsible for producing, evaluating and
developing the degree programmes. The heads of the degree programmes accept the topics of
the theses of graduate students. Each department of the Faculty also has an advisory group to
support the work of the head of the programme.

The content of the Major Subject of the degree programme is decided by the professors and the
head of degree programme. The major subject is congruent with the focus areas of the research.
The professors are also responsible for organising teaching in their remits. They also examine the
M.Sc. theses. The topics of M.Sc. theses are accepted by the head of the degree programme.

Teachers in charge of the study courses are responsible for executing, evaluating and developing
their own teaching. The University has published LUT Teacher’s Quality Manual to support the



34

teaching activity. The handbook contains information about the planning and implementation of
study courses. It also gives instructions for defining the learning outcomes of the study courses,
and for evaluating whether the learning outcomes have been achieved. In addition, the
handbook provides the teachers with tools to measure the workloads of the courses. The
handbook is published as a printed version and in electronic format on the University’s intranet.

Main areas of research

The Degree Programme in Environmental Technology strongly relies on the research carried out
in the Department of Environmental Technology. There are two laboratories: Laboratory of
Environmental Technology and Laboratory of Green Chemistry.

Laboratory of Environmental Technology

The key research areas in Environmental Technology are:

1. Life cycle management (topics like: ecological product design and economic impacts,
ecological footprints, life cycle responsibility),

2. Waste management and recovery systems (topics like: optimisation of waste management
systems, sustainable energy recovery from waste and recycling options), and

3. Environmental Management and Sustainable innovations (topics like: corporate social
responsibility, producer responsibility, emissions trading and system transition).

The focus of the research of Environmental Technology is System Analysis for Sustainability. The
Environmental Technology research deals with municipal and industrial systems and related
managerial aspects, such as life cycle assessment and systems transition. Optimal conditions for
sustainability are evaluated for municipal, industrial, agricultural, and commercial systems.
Examples of the systems are waste management systems, energy production and delivery
systems and biorefinery systems from raw material source to final consumer, and waste recovery
and disposal. The objective is to develop the key research areas holistically taking into account
the technological, environmental, economical and business perspectives. This multidisciplinary
approach can be seen in the research projects that not only focus on one particular technology
but combine the expertise of different fields into one, whole system wide assessment. The
sustainable innovation approach is also given more emphasis. The case studies and conceptual
frameworks developed in the research projects of the Laboratory are utilised in the teaching of
environmental technology.

Laboratory of Green Chemistry

Laboratory of Green Chemistry has specialised in water analysis and water, wastewater and soil
purification techniques in the following research areas:

e Adsorption,

e Electrochemical technologies and electrokinetics,
e Advanced oxidation processes (AOP’s),

e Coagulation,

e |on mobility spectrometry,
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e Electrochemical analysis, and
e Remote monitoring.

Nano-scale adsorption, functionalised adsorption materials, and nanocatalysts have especially
been the key research areas in the laboratory during the recent years. Advanced oxidation
processes include technologies e.g. ozonation, UV light with oxidants (e.g. hydrogen peroxide),
Fenton mechanisms, photocatalysis under visible light, and LED-based photocatalysis.
Electrochemical techniques are for example electrochemical oxidation and coagulation and
electrokinetic treatment of soil. Environmental analysis includes techniques like ion mobility
spectrometry and environmental monitoring of water quality in rivers and lakes.

The laboratory performs cutting-edge environmental research, which contributes substantially to
the solving the grand challenges of basic and applied science and demands of industrial users and
society. The group has extensive international research contacts in the related research fields
and close contacts with the water industry sector.

LUT Energy is one of the main research institutions in Energy Technology in Finland according to
the evaluation carried out by the Academy on Finland in 2006

The laboratories are also responsible for maintaining both the teaching laboratory facilities and
the research laboratory facilities.

Examples of current research projects in the laboratories which are relevant also from the
perspective of the degree programmes are presented below.

Laboratory of Environmental Technology:

BUSINESS FROM THE INNOVATION PIPELINE — commercialisation of cleantech innovations (2009-
11)

LUT has researched social innovations and developed a business model for energy auditing
service and tested it in co-operation with HAMK University of Applied Sciences. As a part of the
sub-project, LUT also determined the energy efficiency impact of the other business innovations
in the Cleantech project. Several Bachelor’s theses were completed within the framework of the
project.

NEW ENERGY SERVICES FOR DYNAMIC MARKETS (2011-2013)

The key objective of the research project is to support the systemic management and
internationalisation of the new service oriented energy business models. The key research
guestion is: how to develop new energy services for dynamic markets, and how to successfully
manage these novel business models? The case studies and conceptual frameworks developed in
the project will be utilised in the teaching of environmental management.

NeReMa - Advanced solutions for recycling complex and new materials (2010-2011).

The aim of the project is to make an in-depth analysis of selected waste management value
chains, beginning from the waste generation and ending to the production of products and
materials on the market. A systematic modelling approach will be used resulting in the
identification and definition of the most significant development goals of each chain. LUT studies
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the value chain, technologies, potential and future research needs in the waste-to-energy part of
the material flows. The material flow and future technology information results will be used in
waste management courses.

JATKE — Research based development of the regional waste management in South-Karelia and
Kymenlaakso (2010-2012).

The objective of the project is to support regional decision making in waste management with
research in South-Karelia and Kymenlaakso regions. In South-Karelia, the future source
separation and recovery options of municipal solid waste (MSW) are studied using LCA for
searching the optimal system from the perspective of environmental impact. In Kymenlaakso,
the research helps to find the optimal solution for the recovery of the residue of anaerobic
digestion. The results of the project will be used as example cases in the courses related to waste
management.

BIOCARF — Carbon footprint of traffic biofuels (2011 — 2013)

Research objectives are to find out the most potential feedstocks and production technologies
for drop-in transportation fuels, to compare different options from a life cycle point of view and
to find out solution to provide biofuels for transportation sector with needed volumes and
minimum effects on climate change. In the teaching, the most central issue is to find out and
develop the most ecological production chains, which is also the objective of the project.

Laboratory of Green Chemistry:

CARBON NANO-STRUCTURES FROM NATURAL RESOURCES: From Cellulose to Nano-structured
Sensors (2011-2013)

Carbon nano-structures have developed into technically important components in many every-
day technologies. Nano-structures are especially beneficial in sensor devices since they have
properties such as (i) an increased surface area/volume ratio, (ii) an ability to be functionalised,
and (iii) favourable electronic and thermal characteristics. The overall aim is to apply the results
obtained in this research to the development of affordable, stable, and sensitive sensor
materials, and to study the applications of the produced natural nano-carbon material. Research
results will be utilised also in the teaching and M.Sc. theses.

WATSAMAN (Water Safety Management, 2011-2013)

The major goal of the project is to develop a sensor technology for the detection and continuous
monitoring of hazardous organic and inorganic chemicals present in waters and to clarify the
suitability of specialised laboratory instruments for controlling the water processing tasks. The
detection section includes technology development for the detection of novel hazardous
chemicals and testing of specialised instruments to water processing procedures. Research
results will be utilised also in the teaching and M.Sc. and D.Sc. theses.

DELETE (Development of LED-based photocatalytic water treatment, 2009-2012)

Solid-state lighting devices such as LEDs offer promising and environmentally friendly
alternatives to replace the conventional UV lamps in water treatment, as they provide better
efficiency and higher mechanical stability, but contain no mercury or other harmful substances.
This study tests the technical feasibility and engineering applicability of UV/TiO2-based
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photocatalysis in water cleaning. In this process LEDs will be used as UV light sources and TiO2
films as a photocatalyst. The goal of the work is to develop a system based on the following
principles: low cost, high efficiency, mechanical stability, and long lifetime. Research results will
be utilised also in the teaching and M.Sc. and D.Sc. theses.

DESLED (Disinfection by UV LED light, 2011-2014)

UV LED light technique would replace old UV lamps used in water purification from microbes,
and it would be possible to use and find new applications. Some bacteria species are also
resistant to current methods, and more effective methods are needed. The aim of the project is
to develop novel, innovative UV LED products for water disinfection and find ways to
manufacture them. Research results will be utilised also in the teaching and M.Sc. and D.Sc.
theses.

NACEWA (Nano- and microcellulose based materials for water treatment applications, 2011-
2013)

Project aims to produce and assess the applicability and potential of functionalised nano- and
microcellulose-based materials for water treatment applications. The primary aim is to develop
novel bio-based chemicals with improved performance and sustainability for flocculation,
adsorbent and photocatalysis applications related to water treatment. During the project the
production methodology, feasibility of nano- and microcellulose-based materials in the selected
water treatment applications and preliminary techno-economical business potential of the
produced materials will be clarified. Research results will be utilised also in the teaching and
M.Sc. and PhD theses.

Cooperation within the institution

Internal cooperation within the University is promoted by the supervisory and development
group for teaching led by the Vice Rector in charge of education. The regular meetings of Heads
of the Degree Programmes led also by the Vice Rector in charge of education.

The Degree Programmes of LUT carry out close cooperation. The B.Sc. and M.Sc. degrees in
Environmental Technology include general scientific studies, foreign languages and
communication studies which are produced by other degree programmes in LUT (Energy
Technology, Chemical Technology, Mechanical Engineering, Electrical Engineering, Mathematics
and Physics, Industrial Management, School of Business, and Language Centre). The minor
subjects of the Degree Programme in Environmental Technology are produced in close co-
operation with these degree programmes.

All three departments in LUT Energy collaborate closely in the main research areas which are the
energy efficiency and energy markets. These also form one of the four strategic focus areas of
the University. The Degree Programmes in Environmental Technology uses the same student
administration services as the other two degree programmes of LUT Energy.

Student exchange is arranged by LUT International Services, which supports university’s
internationalisation by developing and maintaining cooperation relationships and agreements
with international universities and networks. LUT has an extensive partner network all around
the world. The network of over 150 higher education and research institutions forms an excellent
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basis for collaboration in mobility of students, teachers and researchers, as well as joint
education and research projects.

The Department also collaborate with other support services at LUT, such as library and
information services.

External cooperation

Department in Environmental Technology collaborates with a number of Finnish and
international universities and research institutes (Appendix ENV11). In addition, co-operation in
teaching and research is made with industry, business and consulting companies. The co-
operation with industry and companies in teaching includes for example visiting lectures and
excursions. Visiting lecturers from industry, enterprises, other universities and research institutes
are used in approximately half of the courses of the Department of Environmental Technology
(AppendixENVS5). Enterprises also offer topics for the final theses and planning assignments. List
of the most recent B.Sc. and M.Sc. theses can be found in Appendix ENV18.

The collaborative university partners of the Department include for instance University of
Eastern Finland, Tampere University of Technology and Aalto University in Finland. International
university partners include for instance University of Oxford (UK), Kwangwoon University (South
Korea), Nankai University (China), Moscow State University (Russia), Saint Petersburg State
University of Engineering and Economics (Russia), and University of Chicago of lllinois (USA).

The important cooperation partners are:

e Industrial enterprises (e.g. Stora Enso, UPM Kymmene, Wartsild, Foster Wheeler,
Rautaruukki, Laitex, Einco),

e The energy industry (e.g. Fortum, Vapo, municipal energy companies),

e Environmental enterprises (e.g. L&T, Kuusakoski, regional waste management
enterprises),

e Finnish research institutes (other than universities) adding to LUT’s range of expertise
(e.g. Finnish Forest Research Institute (METLA); VTT Technical Research Centre of
Finland),

e International research institutes adding to LUT’s range of expertise (e.g. St. Petersburg
State University of Engineering and Economics (Russia), Kaunas University of Technology
(Lithuania), University of Kalmar (Sweden)), and

e Public-sector research sponsors (e.g. Tekes, South-East Finland — Russia Neighbourhood
Programme, EU Framework Programmes, Academy of Finland).

5.3.2 Financial Resources

The achievement of objectives affects the financing granted to the University by the Ministry of
Education and Culture. The financing decisions are made on an annual basis. In allocating the
money to the Faculty, the University takes into account the results of the Faculty’s operation in
previous years and the Faculty’s development needs. The goals of the Faculty’s actions are
agreed upon on a yearly basis in the negotiations between the Faculty and the University.
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The annual income of the Department of Environmental Technology has been around 2.5 million
Euros, table 8. About half of this money comes from sources other than the university budget.
These sources include the Academy of Finland, the Finnish Funding Agency for Technology and
Innovation, the European Union, and private companies.

Table 8. Annual income from different sources.

University budget Other sources
€ 3
2009 900 000 600 000
2010 1 000 000 600 000
2011" 1 100 000 1 400 000
2012" 1 200 000 1 700 000

(* Figures for 2011 and 2012 from the budget

Professors, who are normally in charge of the course modules, are mostly paid from public
budget funds. This guarantees a solid founding and the continuity of the degree programme. Part
of the funding for post doctoral researchers comes from external funding. The funding for
doctoral students comes chiefly from research projects.

Basic teaching and teaching materials, maintenance of the teaching equipment, rents and
charges of the study affairs and the university administration are financed from the budget

money.

Table 9. Financial resources of the department.

Staff fund total Other funds
€ 3
2007* 687 557 326 719
2008* 839 068 160 960
2009* 809 715 192 973
2010° 860 834 502 834
20112 1 550 000 800 000

1 2007-2010 actual, realised figures
“Figures for 2011 from the budget

In addition on 2011 the Department of Environmental Technology received 150000 €
investments in major equipment.

Lappeenranta University of Technology supports the development of teaching and grants
annually an education quality bonus. The receivers of the bonus are selected based on an
application in a specified form. The bonus can be applied by university units, groups of several
actors or individuals for the support of the development of their own teaching. However, the
development project must clearly relate to a degree programme or degree programmes. In 2008,
the Department of Environmental Technology received a bonus of 12 500 €. The bonus was
granted to encourage the degree programme to systematise its quality management system.
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5.3.3 Physical Resourses

The University has 34 lecture halls, 9 classrooms for language studies, and 14 micro computer
classrooms and work premises for group work and thesis writing.

The university library provides services for university students and staff, and for outside
customers. In the library area, there is also a study and work place with guidance for students -
the Origo. Origo has about 100 posts, several group work premises, and two computer
classrooms. The computer classrooms are available for independent studies whenever they are
not reserved for teaching purposes. Origo also has a reading room that is open 24/7.

In the University premises, there are two restaurants and two cafes available for students, staff
and other people. Eight rooms have been reserved for students’ guilds. The University premises
also host two chapels, and the two gyms support the students’ physical activities. At the
University campus, there is also a student health centre. The Student Union House has facilities
for hobbies and meetings that are available to all students.

Computer facilities
University offers for personnel Windows computers for normal use or a similar computer with

more memory and enhanced display adapter for those who use CAD software. Printers and
scanners are available to the personnel. The computers for personnel are equipped with special
programmes (Gabi and CADs) used for research and teaching purposes.

Students can use the computers that are in common use in the library area (i.e. in Origo), or in
the computer classrooms. Origo’s supporting team supervises the students and the supervision is
also carried out with centralised electronic means. The University’s Information Services and
Technology (IS&T) Unit is responsible for the computers and data systems. Also printers and
scanners are available for students. The computers in the classrooms are equipped with the
computer programmes like Gabi and CADs, which are used in teaching.

There are about 100 computers in Origo’s computer classrooms, and they are available during
the library opening hours. There are altogether 325 computers in other computer classrooms.
Three of the computer classrooms are equipped for CAD use. One classroom with 21 computers
has a Linux setup. On passageways there are some computers that can be used only for web
browsing.

Centralised services, such as the learning environments can be accessed also outside of the
campus. The university offers eduroam WLAN services to enable the use of students’ own
computers at the campus. In addition, Saimaa University of Applied Sciences has located some of
their computer equipment in the library area.

Students enrol on the modules and exams and see their credit points through WebOodi
(https://weboodi.lut.fi/oodi --> in English). They get the course information, learning material
and assignments of the modules through Noppa (noppa.lut.fi --> in English) and participate in the
web-based courses on BlackBoard or Moodle (web-based learning environment).
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Lappeenranta Academic Library

LUT Library collections consist of approx. 100.000 printed monographs, 67.000 printed journals,
18.000 electronic books, and 11.200 e-journals. There are also documents in microfiche form and
audio recordings. The annual procurement of printed monographs is approx. 4.200 and the
number of subscribed printed journals is 600 volumes per year. Electronic material is available
remotely for LUT staff and students only.

There are over 20 database vendors with more than 100 databases available for the Library
customers. Most database hosts allow IP access to their information sources. Students and staff
also have remote access to e-journals and electronic books.

There are no restrictions to the number of loans. The customers access the Library catalogue
Wilma 397.000 times per year. The Wilma database includes information about both printed and
electronic books as well as the storage information of printed journals. Electronic books can be
accessed via a link to the Library catalogue.

The Library provides its customers with library and information services both on-site and online.
Information literacy education for the entire University is also arranged and given by the Library
personnel. The Librarians act as experts in publishing of the LUT series. The Library is an
Independent Institute within the University.

The Library is open to LUT staff, students, and general public during terms on workdays: Mon-
Thu 8:00-18:00 and Fri 8:0-15:30. In summer and during the holiday season the Library closes at
15:30 on each workday. The Library also offers six group work rooms.

Laboratory facilities

Laboratory of Environmental Technology

The laboratory has 23 licences and eight additional databases of the life-cycle assessment
software GaBi. 16 licences are available for the students in the new micro computer classroom,
and seven licences are available for the postgraduate students. In the micro computer classroom,
there is also an AutoCad based HVAC engineering software CADS which is utilised in the
assignments on the courses related to HVAC Engineering for buildings. The acquisition of energy
simulation software is also being considered, and it would be utilised in the teaching of
Sustainable Community.

Laboratory has FTIR, 02, CO, CO2, NOx, and SO2 analysers for gaseous emission measurements.
For the determination of the caloric value of fuel, the laboratory has a new heating value
analyser. For environmental analysis and field sampling, the laboratory has different sensors and
probes for the measurement of particulates. Laboratory has also a full scale air-conditioning
equipment (HVAC laboratory) which can be utilised for research and/or teaching purposes. For
the evaluation of environmental effects, ICA software is available, both for teaching and
research.
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Laboratory of Green Chemistry

Laboratory has most of the required core infrastructures for environmental research, including
GC-MS and GC-FID, FTIR, CE, BET, IC, TOC analyser, UV/VIS spectrophotometer, ICP-AES, AFM,
SEM, three ion mobility spectrometers and two potentiostats/galvanostats. For environmental
analysis and field sampling, the laboratory has different sensors and probes. Laboratory has also
laboratory/pilot scale equipment which can be utilised for research and/or teaching purposes.

The students of the Degree Programmes in Environmental Technology study also on the courses
of other degree programmes. During their studies, they utilise the laboratories of energy
technology, chemistry, electrical engineering, and information technology, as well as mechanical
engineering. Students perform the laboratory works under the supervision of trained personnel.
Supervisors can be other students that are employed by the Laboratory. At the start of their first
laboratory course, the students complete an orientation that focuses especially on safe working
practices in a laboratory environment. Prior to the first laboratory work, the students are
required to sign a form stating that they have received guidance on work safety, and that they
have familiarised themselves with first aid instructions.

6. Quality Management

The key aim in the quality management and development at Lappeenranta University of
Technology is to incorporate quality management into the normal activity of the university, with
the underlying idea of continuous improvement. The university’s quality management system
covers the entire range of education provided by the university (undergraduate education,
postgraduate education, continuing education and Open University education), research, societal
and regional interaction, and support services.

LUT was audited in 2009 by the Finnish Higher Education Evaluation Council FINHEEC (valid until
5 March 2015; abstract of the audit in Appendix C9). The objective of the FINHEEC audit is to
ensure that the higher education institution has a quality assurance (QA) system that supports
continuous development of activity. The audit also ensures that a higher education institution
operates in accordance with its objectives and the activity is internationally reliable.

6.1 Quality assurance and further development
Quality assurance at LUT

The university’s quality management system is described in the university quality manual?
(Appendix C10) and the subordinate manuals of organisational units (e.g. support services).
These quality manuals include also process descriptions and procedures for key processes. The
university’s quality management documents and other related material are available on the LUT
intranet.

2 www.lut.fi/en --> Introduction --> Quality Management
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The main quality manual depicts the university’s quality policies and goals, key resources, the
university’s management practices, the university’s key processes and their quality management,
and practices related to the assessment, measurement and development of activities. LUT
Quality Manual lays a foundation for describing the entire quality management system of the
university and gives both internal and external stakeholders a comprehensive picture of the
quality management of the university’s different activities. The LUT Quality Manual depicts these
activities and practices that apply to and obligate the entire university community.

The university has set quality targets for academic education, which have been derived from the
university strategy. The following quality targets apply to education.

1. Competitiveness and internationality: LUT will be known for the best Finnish university
education in technology and business, and will be a sought-after partner in cooperation at an
international level.

2. High quality of degrees: International academic expertise as a result of education, which
consists of a) specialist skills in one’s own field, and b) transferable skills.

3. Satisfaction with studies at LUT: the students of the university and employers of graduates are
satisfied with the content and implementation of the education; the teaching staff is satisfied
with the tools, facilities and support for educational purposes.

4. The possibilities for lifelong learning are numerous and flexible, and the training meets the
needs of target groups.

The university has also published LUT Teacher’s Quality Manual (Appendix C5) in order to guide
teachers to good teaching, as well as Quality Guide for Studying and Learning in LUT to
strengthen the students’ role in the quality of education® (Appendix C11).

One of the vice-rectors is in charge of education at the university. He/she manages the
educational affairs and development of education of the university in cooperation with the heads
of degree programmes and steering and development committee for teaching. The vice-rector
and the Heads of degree programmes have regular meetings, where they evaluate and discuss
about procedures concerning education and needs for development. The steering and
development committee for teaching, in an advisory capacity, aids the vice-rector in decision
making. The committee, headed by the vice-rector, coordinates and promotes the development
of LUT education, and prepares the application procedure for the quality bonus for teaching and
prepares the allocation decision for rector.

Quality assurance of the Programmes

In each degree programme there is an advisory steering committee for the degree programme. It
supports the head of the degree programme in producing, assessing and developing the degree
programme. The development meetings of the Degree Programmes in Environmental
Technology are held once a month. In the meetings, issues related to the administration and
development of the degree programmes are handled. In addition to the personnel, four student

*http://www.lut.fi/en/lut/introduction/qualitymanagement/qualitymanual/Documents/Opettajan_Laatuopas_
B5_Eng_www.pdf
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representatives (three students + student adviser) participate in the meetings. The Statement of
Students (Appendix ENV17) was handled in this meeting on November 2011.

In autumn 2008, the internal auditing focused on the quality management system of research
activities in the Faculty of Technology. The report stated that the description of quality
management system had supported the faculty’s management in developing the faculty. The
faculty’s personnel were well disposed towards auditing and development suggestions.
According to the report, good practices were e.g. co-operation with the working life in research
activities. The research projects presented in the auditing interview are documented carefully
and appropriately. Internal audits are carried out systematically in every two years. Last year, the
internal auditing focused on the Personnel Services and Administration, and this year on the
Financial Services of the University.

Every spring, the Student’s Union of LUT nominates the lecturer of the year and course module
of the year. In 2005, the nomination of the lecturer of the year was given to Professor Lassi
Linnanen.

Further development of the degree programme

The key areas in terms of developing the quality of education at LUT are the following:
e development projects for teaching,
e LUT's internal quality bonus for education,
e a pay system with incentives for high-standard education and its development,
e pedagogical and other continuing education for the teaching staff,
e support services for teaching, and
e asystem for the recognition of teaching qualifications.

LUT is actively involved in a number of different national and international development projects
for teaching. The vice-rector in charge of education decides on development projects which LUT
engages in and starts to promote.

The university grants quality bonuses for the development of education for a year at a time. The
quality bonus is a reward for development measures taken and an incentive for the further
development of education and teaching. The steering and development group for education
makes the preparations for the application procedure and the decision to grant a quality bonus,
and the rector appoints the recipients of the bonus.

The pay system provides an incentive for teachers to develop their teaching and pedagogical
skills. The job classification of the teaching staff is based on scientific qualifications and their
development, the development of teaching skills and the variety of teaching duties, and
responsibility for one’s field of science and its development (pay system guidelines on the
intranet).

The university annually offers its teaching staff a study module in university pedagogy worth 25
ECTS credits. The teaching staff is also offered other training that supports their teaching and its
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development, such as training in the use of information and communication technology in
instruction. The training is coordinated by Personnel Services.

The support services for education allow teachers to focus on actual teaching and study
guidance. The support services provide administrative services related to instruction, as well as
technological support e.g. in setting up web-based instruction and educational technology. The
responsibility for these support services is shared by Student Services and Information Services
and Technology, which operate within the context of University Services, and by faculty support
services.

Blackboard, a web-based learning environment, is in use on nearly all courses of Environmental
Technology. During 2012, Blackboard will be replaced in the whole university by Moodle.
Information Services and Technology will be responsible for the implementation of the new
learning environment and training of the personnel.

The recognition of teaching qualifications and the adoption of teaching portfolios in the
appointment of teaching personnel support the development of teaching. For teaching positions,
the university recruits professionals with not only strong scientific expertise in the field in
guestion, but with pedagogical skills, as well. To this end, applicants for teaching positions must
also submit a teaching portfolio or another report on their teaching qualifications. Instructions
for compiling a teaching portfolio are available on the intranet *. In addition, the appointment of
professors requires a trial lecture from the applicant. The faculty in question supplies the
applicant with instructions regarding the trial lecture. Instructions are also available from the
university registrar’s office.

The specification of the learning outcomes of the Bachelor’'s and Master’'s degree in
Environmental Technology started the development of the degree programme. The degrees
were renewed for the academic year 2011 - 2012. The degrees now contain a larger variety of
courses from the other degree programmes, thus supporting the learning outcomes defined for
the graduates and the interdisciplinarity of the degree. The experts in Environmental Technology
need knowledge from various fields, and therefore, the collaboration with the other degree
programmes is especially important.

Also the minor subjects were renewed for the academic year 2011 - 2012. They are based on
three central fields: energy technology, chemistry, and system thinking (minor subjects in Energy
Technology, Green Chemistry, and Sustainable Business Management). In addition to these, the
Department of Environmental Technology produces the minor subjects in HVAC Engineering and
Sustainable Community in collaboration with the degree programmes in Energy Technology and
Electrical Engineering.

Historically thinking, the Environmental Technology at LUT has been built on the energy
technological knowledge, and therefore, the co-operation with the Department of Energy
Technology is on a very good level. Through the research and teaching of green chemistry started
co-operation with the Department of Chemical Technology enables the systematic development
of another competence field. The next phase will be the development of know-how related to

* LUTnet = Tietopankki > Henkildstd = Virantayttdé = Opetuksen meritointijarjestelma
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system thinking and technical and economic systems. On this competence field, co-operation is
possible and necessary at least with the Degree Programmes in Mathematics and Physics,
Industrial Management, and Information Technology, as well as with the School of Business.

For the academic year 2011-2012, a new course on Sustainable Innovation (5 ECTS cr) was
established. The course aims to familiarise the students with the concepts, methods and
processes of sustainable innovation, especially practice based innovation. Participatory working
methods are used both to motivate the student and harness his/her knowledge in the problem
solving processes. The course consists of lectures, workshops, project work, and seminar
presentations. The course takes a multicultural and multidisciplinary approach and is based on
real life sustainability challenges to which we seek a holistic solution. The course combines many
of the laboratory’s research areas and viewpoints into one package and supports the overarching
research theme of system transition and innovation studies, therefore falling neatly in line with
the degree programme.

The course in question is one of the laboratory’s pilot courses that aim to develop the quality of
the Master’s degree programme. It was launched first time in October 2011, and the course will
continue until the end of the academic year 2011-2012 (i.e. May 2012). The course will be
integrated to the Master’s Degree Programme in Environmental Technology in the upcoming
academic year 2012-2013. It will be obligatory in the minor Sustainable Business Management in
the Master’s Degree Programme, replacing the course BH60A1101 Environmental Technology
Project Work. A similar pilot course process was used to develop the course Climate Change into
an annual course that is obligatory to the students of the Bachelor’s Degree in Environmental
Technology.

The aim of the Department of Environmental Technology is be to increase the collaboration
between the Degree Programmes in Environmental Technology and Chemical Technology and
increase the amount of laboratory assignments in the Degree Programmes (B.Sc. and M.Sc.) in
Environmental Technology. The contents of the laboratory assignments will also be renewed,
with the aim that they would better correspond to the specified learning objectives of the
Degree Programmes. The laboratory assignments support also the studies in Green Chemistry,
which from the beginning of the academic year 2011-2012 are compulsory in the degree (B.Sc.
and M.Sc.) in Environmental Technology.

6.2 Instruments, methods and data

During their studies, students fill in several questionnaires with which they can give feedback and
tell their opinions consernig the studies and conditions in the university. At the beginning of the
studies, freshmen are asked to fill in a questionnaire concerning the progress of studies and
tutoring of freshmen. A feedback questionnaire to students and peer tutors helps to evaluate
whether the start of studies and initial study guidance has been successful. The feedback survey
is carried out annually by the Student Affairs Office. The feedback is discussed with the peer
tutors and personnel in charge of study guidance. The feedback combined with practical
experiences will be used to develop study guidance for new students and tutor training.
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The Student Union also compiles student feedback regularly every other year. This questionnaire
mainly concentrates on the functionality of member services but also on the well being of the
students.

Monitoring of credits

A study plan is an important tool to evaluate the progress of studies of an individual student. All
LUT students prepare a study plan (HOPS) at the beginning of their studies. All individual study
plans are evaluated and confirmed in accordance with faculty or department procedures. The
students of Environmental Technology compile their first HOPS on the course Introduction to
Studies of Environmental Technology. All individual study plans are evaluated by the study
coordinator, and the teacher advisers discuss the study selections with the students. The
students of Environmental Technology file their plans also when selecting their minor subjects (in
the sping of the 1* and 3" year). The study coordinator checks then the progress of the studies,
and the head of the degree programme approves the minor subject selection.

The Degree Programmes are designed and composed so that the completion of degrees is
guaranteed within the standard periods of study (3 + 2 years). Model HOPS for B.Sc. and M.Sc.
degrees are included in Appendix ENV12.

The progress of studies and the accumulation of credits is monitored by the Student Affairs
Office. The compiled reports are sent to the heads of the degree programmes and the heads of
study affaires twice a year, thus, the accumulation of the credits is evaluated every semester.
The accumulation of the credits is followed during the first and the second year of study. The
follow-up was started with the first year students on the autumn semester in 2010. In the
academic year, the first year students of Environmental Technology gathered 54 ECTS credits on
average.

Table 10. The progress of studies and the accumulation of credits of first year B.Sc. students
(academic year 2010-2011)

Start year B.Sc.1 Weighted average
2010 54 ECTS cr 2,68

The accumulation of ECTS credits is controlled individually for each module. Credit accumulation
is a key method of performance assessment. Statistics on ECTS credits accumulated are compiled
annually for each faculty, and the number of completed credits is one of the grounds for
resource allocation to departments.

Modules Development

Student feedback for modules is collected for all of the university’s modules in accordance with a
university-wide procedure. Teachers together with the feedback system administrators are
responsible for collecting student feedback. The electronic feedback questionnaire applies the
same assessment criteria to all modules. The objects of assessment include the expediency of the
module and a general impression of the module.

The following questions deal with the fulfilment of these criteria:
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1. The applied working methods were appropriate for the purposes of the course and they
supported my learning during the course. Answers on a scale of 1-5 (5 = | agree
completely, 1 = | disagree completely).

2. Overall evaluation of the course (scale of 1-5).

3. Open feedback on the course.

Table 11 shows the averages of the questions common to all courses (questions 1 and 2)

organised by the Degree Programme in Environmental Technology. The averages have stayed
very uniform.

Table 11. Course feedback reports (Academic years: autumn/spring)

2010- 2009- 2008- 2007- 2006- Spring

2011 2010 2009 2008 2007 2006
Question 1 3,6/3,4 3,7/3,7 3,6/3,5 3,4/3,3 3,5/3,3 3,6
Question 2 3,6/3,6 3,9/3,6 3,5/3,5 3,4/3,3 3,6/3,6 3,7

Question 1: Overall evaluation of the course (On a scale of 1 to 5).
Question 2: The applied working methods were appropriate for the purposes of the course and they supported my learning during the course (On
ascaleof 1to5).

The feedback system also allows teachers to add questions to the questionnaire, thus collecting
feedback for their own purposes. This, combined with the open feedback field in all of the
guestionnaires, supports the teachers’ own professional development. Students are motivated
to give feedback by preparing course-specific questions in addition to the general ones and by
sending students a response to the feedback.

Student feedback is gathered from every course of the Department of Environmental
Technology. Every teachers designs the questions with the course assistants. The anonymous
questionnaires are delivered to the students by the assistants, and they also handle the feedback
together with the teacher in charge of the course and other teachers. Teachers send the
students always a response to the feedback. In addition to this, the educational coordinator
compiles a summary report of the student feedback on the degree programme’s courses twice a
year.

In the beginning of the report, there is a summary table containing the averages of the general
guestions (question 1 and 2 above). The feedback of each course is handled separately. The
report presents the positive and negative sides, other comments and students’ development
ideas. In addition to these, the development measures planned by the teachers for the next
academic year are marked to the summary of each course. Also some data of the previous year is
presented, like the amount of respondents, averages of the general questions, and possibly the
averages of other questions. The trends are represented by green (average has risen) and red
(average has declined) arrows. Also the teachers’ responses to the feedback are attached to the
report.

The reports are discussed in the development meeting of the degree programme, in which also
student representatives participate. Additionally, the report is available on the bulletin board of
of Environmental Technology. Appendix ENV13 contains examples on the course questionnaires
on the courses of Environmental Technology and the summaries of the course feedbacks.
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The feedback for each course is recapitulated by the system administrator every semester with a
general reporting form. The reports are forwarded to the heads of degree programme and to the
qguality manager, who then submits the reports to the vice-rector in charge of education before
the performance and development discussions between the university management and
faculties. The units’ performance target negotiations deal with student feedback, and if the
average assessment for a course is very low (e.g. 2.5 or lower), the vice-rector in charge of
education shall intervene and discuss about the topic with the head of the degree programme.

The university pedagogical studies offered by LUT and the Teacher’s Quality Manual provide the
teachers with methods to develop their courses (see 5.2). In addition to this, the educational
coordinator operates as a pedagogical support person for the teaching staff of the Department
of Environmental Technology.

Evaluation of the success of the degree programme

The university management, faculty management, heads of departments and heads of degree
programmes shall ensure that the education provided by the university is efficient and of a high
standard. Success of the degree programme is evaluated in many ways, which are described in
the following. Alumni activities and employment of graduates are evaluated systematically.

Competence of graduates
Skills and knowledge accumulated by students during the entire education process are
demonstrated in a final thesis, which is prepared by all Bachelor’s and Master’s level students.
Skills in the student’s native language are demonstrated in a maturity test at the end of the
Bachelor’s degree studies.

The distribution of the grades of B.Sc. and M.Sc. theses in Environmental Technology is
demonstrated in Tables 12, 13, and 14. During 2008-2010, the most common grade for the final
thesis has been 4. The students who had started to study in a University before autumn 2005 had
a right to continue studies in the Master’s degree programmes without a B.Sc. degree and had to
graduate not later than in July 2010. This might be the main reason for some low grades in years
2009 and 2010.

Table 12. Results/Grades of the Bachelor’s Thesis

Grade of 1 2 3 4 5
the B.Sc.
Thesis
no /2010 - - 4 9 4
no/ 2009 1 - - 6 1
no / 2008 - - - - 1




50

Table 13. Results/Grades of the Master’s Thesis

Grade of 1 2 3 4 5
the M.Sc.
Thesis
no /2010 1 10 14 25 5
no/ 2009 - 4 17 18 5
no / 2008 - - 9 14 3

Table 14. Final grade (weighted mean) distribution of the graduates / year 2010

Degree programme 1-1,99 2-2,99 3-3,99 4-5
Bachelor - 11 6 -
Master 5 34 15 1
Total 5 45 21 1

Graduates of a degree programme

Information on the number of graduates (table 15) and the time in which their degree was
completed (table 16) is compiled into statistics by the LUT Student Services. The employment of
graduates a year after graduation to M.Sc. is generated by Statistics Finland (table 17).

Before 2005, the Finnish system had no B.Sc. degree in universities of technology, and the
students completed directly the M.Sc. degree. The first B.Sc. graduated in 2008. The number of
graduates from the M.Sc. degree programme has been rather stable during the last five years,
except in 2010. The reason for this was that Finland ratified the Council of Europe and UNESCO
Convention on the Recognition of Qualifications concerning higher education in the European
Region (Bologna Process) in 2005. The students who had started to study in a university before
autumn 2005 had a right to continue studies in the Master’s degree programmes without a B.Sc.
degree according to the old syllabus until July 2010.

In the table 15, the numbers of M.Sc. graduates also include the graduates from International
Master’s degree programmes in years 2008-2010.

Table 15. Graduates per degree programme during 2006-2010

Degree 2010 2009 2008 2007 2006
prog.

Bachelor 17 8 1 - -
Master 55°) 44? 26%) 29 21
Total 72 52 27 29 21

1) 5graduates from the International Master’s Degree Programme in Bioenergy Technology are included.
2) 17 graduates from the International Master’s Degree Programme in Bioenergy Technology are included.
3) 14 graduates from the International Master’s Degree Programme in Bioenergy Technology are included.

Since the Finnish system is new, there is no reliable data available for the time being to
separately evaluate the B.Sc. and M.Sc. degrees. Median times of study for B.Sc. and M.Sc.
together are listed in table 16.
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Table 16. Duration of the studies - from the beginning of the B.Sc. programme to the graduation
from the M.Sc. programme (in years)

2010 2009 2008 2007 2006
Time of 4,63 3,58 4,74 5,21 4,97
study,
median

Employability of the Graduates

A year after the graduation to M.Sc., students from the Degree Programme in Environmental
Technology have placed well in the labour market, table 17. Approximately 60-80 % of the
graduates have jobs. There are no covering statistics available on the B.Sc. The Bachelor’s degree
is also still rather unknown in the Finnish industry, which has its influence on the employment
opportunities and demand for Bachelors of Science.

Graduates are employed by a wide range of organisations. They are employed in different
branches and industries. This result supports the conclusion that graduates can have an influence
on their career path. Companies employing M.Sc. (Tech.) graduating from the Degree
Programme in Environmental Technology are found for instance in energy production field,
forest industry, minerals and metals processing companies, municipal waste management
companies, design and consultancy companies and research centres (more details in Appendix
ENV14). Many organisations have also employed graduates year after year. Among employers
are presented large, as well as small enterprises and consultancies.

On-the-job training periods have an effect and steer the graduate’s career choices. In addition,
career prospects are typically discussed during the final Master’s degree courses, and students
have the possibility to use the LUT Career Services. Quite often the first workplace of the
graduate is the instance which commissioned the Master’s thesis and employed the student
during the thesis project.

Tables 17. Alumni activity a year after graduation with the M.Sc. degree.

2009 2008 2007
Employed 61,5 % 79,3 % 76,2 %
Unemployed 7,7 % 0% 9,5%
Employed with part-time 15,4 % 20,7 % 9,5 %
studies
Full-time studies 11,5% 0% 0%
Other or unknown 3,8% 0% 4,8 %

Student mobility

The frequency of student mobility (table 18) is monitored annually by International Services.
Student exchange statistics are compiled on the university intranet and published in the
university’s final accounts documents. Studying abroad is not obligatory, but the university
encourages students to do so. LUT takes part in a number of international student exchange
programmes (such as Erasmus and Nordtek) and has many bilateral student exchange
agreements.
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Table 18. Number of foreign students in the degree programmes

2010 2009 2008 2007
Trainees Incomingl) 1 1 1 1
Outgoing®” 1 4 3 2
Exchange | Incoming 6 17°) ER g°)
students Outgoing” 13 4 14 5
Foreign students in the 11 18° 229 g°®)
degree programmes

1) Countries: Vietnam, Japan, Thailand, Russia

2) Countries: Germany, Portugal, Ghana, The Netherlands, Serbia&Montenegro, Tajikistan, Latvia, India, Argentina

3)  These figures include all of the LUT Energy incoming/outgoing students.

4)  Most common countries for Outgoing exchange students: Germany, Italy, Spain, China, Sweden, Denmark, Australia.
5)  Master’s Degree Programme in Energy Technology; Major in Environmental Energy Technology

6)  Master’s Degree Programme in Bioenergy Technology

Foreign students in the degree programmes are students in the international M.Sc. degree
programme, which is not included in the accreditation process. The number of incoming
exchange students up to 2009 includes the students of LUT Energy (Energy Technology,
Environmental Technology and Electrical Engineering).

Dropout rates
The Head of the Degree Programme receives data on the individual dropouts and dropout rates.

Dropout rates are not alarming in the Degree Programmes in Environmental Technology.

Table 19. Number of students per course and degree programme / dropout rate

Academic 1 2 3 B.Sc. 4 5 M.Sc. Total
year N N

10/11 21 17 17 57 25 27 28 192
09/10 18 19 |# 17 40 32 25 70 185
08/09 22 X 18 7 22 19 14 42 55 192
07/08 20 7 24 26 1 52 33 52 208
06/07 18 26 36 0 38 39 36 193

As described above in section 5.1, in Finland the time to complete studies has been very flexible.
The first students who have had a time limit for their studies have enrolled in 2005. This
phenomenon can be seen in the tables, as there are very many “N” year students, meaning
students who have been studying longer than three of five years. At this moment, the Bachelor’s
degree takes theoretically three years, but students who have not completed their studies in six
semesters, are called “Bachelor N students”. Only after graduating in the Bachelor’s degree the
student is counted as a Master’s level student. This phenomenon makes the statistics look as if
we had very many Bachelor’s degree students and not so many Master’s degree students. This is
not true, since there is no formal rule that a student should graduate in the Bachelor’s degree
before she/he could start Master’s degree studies. At the moment, many students graduate in
the Bachelor’s degree only shortly before graduating in the Master’s degree. This problem is
under development in the University level.

Staff-student ratio
The table below presents the teaching staff ratios for the degrees organised by the Institute of
Energy Technology (LUT Energy). The teaching staff comprises professors, associate professors,
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post-doctoral researchers, and doctoral students. The student-staff ratio has been relatively
stable during the past five years.

Table 20. Students per teacher per year

Year 2010 2009 2008 2007 | 2006 | 2005
Student-staff
ratio 4.4 5.3 5.4 5.3 5.1 5.8

Satisfaction in the education
Satisfaction in LUT education is surveyed among LUT graduates at the time of graduation and
after five years in the world of work, and among their employers.

Graduate feedback is collected from all LUT students at the time of their graduation (table 21) —
both Finnish and international students. The feedback is gathered together annually in February-
March, and the results are reported on the university level on the intranet and divided and
delivered into the degree programmes. Quality manager is responsible for this process together
with Student Services.

Table 21. Feedback from graduated Masters of Science in 2006 -2010 (Scale 1-5)

Satisfaction of the graduate on... 2010 | 2009 | 2008 | 2007 2006
Course content 3,8 3,7 3,5 3,4 3,5
Professional abilities 3,7 3,4 3,7 3,4 3,5
Transferable skills 3,4 3,2 3,3 3,3 3,3
Knowledge on my own field 3,6 3,4 3,7 3,3 3,4

The ability to apply theoretical knowledge into 3,6 3,3 3,7 3,2 3,4
practice

Study guidance and atmosphere in the 3,8 3,7 3,6 3,3 3,4
department
Guidance of the Master’s Thesis 3,9 3,7 3,3 3,6 3,5

Moreover, feedback is collected annually from LUT graduates with a Master’s degree (table 22)
and five years of experience in the world of work. The target group of the survey were the
Masters of Science (Technology) graduated from Lappeenranta University of Technology in 2005.

The Degree Programme in Environmental Technology was first established in 2001, and for this
reason, there were not very many graduates in 2005. Only six graduates answered the
guestionnaire. The survey is conducted by LUT Career Services as a part of a national career
follow-up.
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Table 22. Alumni activity and satisfaction five years after graduation

2010 2005
Status in the labour market/Employed, % 50 50
The level of job requirement corresponds well to the 67 67
academic education, %
Made use of skills learned during university studies 100 100
constantly (constantly + to some degree), %
At least satisfied with the university degree in relation 67
to career, %

1
) Unemployed 2010: 0% / 2005: 0%, Family leave 2010: 50% / 2005: 33%, Other 2010: 0% / 2005: 17%

The survey “Satisfaction in LUT education after nine to fifteen years of experience in the world of
work” was first carried out in 2011 (table 23). The table includes the most important skills in the
working life, and how well the degree programme has corresponded with the needs of the world
of work in the opinion of the respondents. In general, 80 % of the respondents are satisfied with
the M.Sc. degree. The most significant lack in the degree is the lack of transferable skills. The
respondents have graduated from the Degree Programme in Energy Technology, and majored in
Environmental Engineering in Energy Production. Environmental Technology was not a degree
programme then.

Table 23. The meaning of some skills in the current work (9-15 years after the graduation) and
the competences the degree programme provided (on the scale of 1 to 6).

Current work Competences
provided by
the degree
programme

Problem solving skills 5,4 4,1
Ability for analytic, systematic thinking 5,3 4,3
Ability for continuous learning 5,3 4,5
Organising and coordination skills 5,3 3,1
Teamwork skills and further social skills 5,2 3,8
Negotiation skills 5,2 2,8
Communication skills in the mother tongue 51 4,0
Presentation skills 51 3,3
Data acquisition skills 5,0 4,1

A new procedure concerning employer feedback has been introduced in the beginning of 2010:
University follows up on the satisfaction of employers/supervisors in the outcome of thesis
projects and in the skills of the students as they transition into the world of work (table 24). This
guestionnaire is sent to the employers, and the results are annually reported by the quality
manager.
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Table 24. Feedback by the commissioner of the Master’s Thesis

2010
Basic knowledge and skills on scale 1-7 5,2
Project management and collaboration competences 5,3
on scale 1-7
Communication and presentation skills on scale 1-7 4,9
Overall satisfaction on scale 4-10 8,1

Moreover, International Services collects feedback on student and support services from
incoming exchange students at the end of their stay and analyses it systematically. LUT students
leaving for student exchange write a report upon their return. The report is then read by
International Services and published on the university web site. These follow-up practices are
described in further detail in the operations manual of International and Career Services.

7. Documentation and Transparency
7.1 Relevant regulations

To receive the Degree of Bachelor of Science from Lappeenranta University of Technology, at
least 90 ECTS credits including the Bachelor’s thesis, have to be passed in this university (total
degree 180 ECTS credits). For the degree of Master of Science in Technology, the minimum is 70
ECTS credits including the Master’s thesis. The degrees and the Finnish universities that can
award these degrees are defined in the Universities Act (558/2009) (Appendix C1).

The head of the degree programme makes the decision of the courses included in the degree of
an individual student. Courses that are included in the Bachelor’s degree cannot be included in
the Master’s degree.

The detailed regulations of the degree are given in the University Regulations on Education and
the Completion of Studies (Appendix C4). National, Master regulations on Master’s level studies
for universities are given in the Government Decree on University Degrees (National degree
regulations 794/2004) (Appendix C2).

7.2 Diploma Supplement

At LUT a diploma supplement (DS) is formulated by following the directions of the National Board
of Education and always attached to the B.Sc. and M.Sc. degree certificates (the actual degree
certificate are in Finnish). The DS is in English and meant for international use. Diploma
supplement is attached to the degree certificate along with the transcript of records. It includes
the information about the University, modules included into degree, as well as the grades of the
modules and the structure of the degree (see Appendix C4, University regulations on Education
and the Completion of Studies, § 22). Both major and minor subjects are given an overall grade.
The overall grade is the average of all the LUT courses completed by the student in the subject in
guestion, weighted according to the workload of each course (see instructions of calculation in
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Appendix C12). More detailed information is available from the attached models of LUT diploma
supplements (Appendices ENV15 and ENV16, B.Sc. and M.Sc. supplements separately).
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APPENDICES:

Appendices C1-C12, ENV7-ENV16 and ENV18 are not included in this publication

Common:

C1. Universities Act 558/2009

C2. Government Decree on University Degrees 794/2004

C3. LUT Strategy 2013

C4. University Regulations on Education and the Completion of Studies
C5. LUT Teacher's Quality Manual

C6. Evaluation form of Master’s Thesis

C7. Final Thesis Introduction

C8. Regulations of Lappeenranta University of Technology

C9. Audit of the Finnish Higher Education Evaluation Council, Abstract 2009, Audit
Certificate HEEC

C10. LUT Quality Manual

C11. Quality Guide for Studying and Learning in LUT

C12. The calculation of the Final Grade

Environmental Technology:

ENV1. Study Guide / Module Handbook (incl. also courses in Programme in
Environmental Technology offered by other Degree Programmes)

ENV2. Objectives Matrix Models (incl. Learning outcomes of the degree
programmes/ASIIN’s SSC criteria)

ENV3. Model Curricular Analysis

ENV4. Workload calculations

ENVS5. Course evaluation and teaching methods

ENV6. Independent Study times

ENV7. Bachelor’s Thesis Instructions

ENV8. Evaluation Matrix for the B.Sc. Thesis

ENV9. Master’s Thesis Instructions

ENV10. Staff Handbook

ENV11. University Collaboration

ENV12. Examples of study plans (B.Sc. and M.Sc.)

ENV13. Course Feedback form (examples) and Summary of feedback (examples)
ENV14. Data on outcomes and the statement of the head of the degree
programmes

ENV15. The Certificate including Diploma Supplement and Transcript of Records
(Bachelor)

ENV16. The Certificate including Diploma Supplement and Transcript of Records
(Master)

ENV17. Statement of Students

ENV18. Theses (B.Sc. and M.Sc. years 2010-2011)
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Degree Programme in Environmental Technology

Objectives of the Degree Programme in Environmental Technology

The objective of the Degree Programme in Environmental Technology is to train top professionals for the needs of both
corporate life and public administration. A Master of Science in Environmental Technology has knowledge and skills to
work in expert, development and management positions, both in multidisciplinary and multicultural environments. A
Master of Science in Environmental Technology is also well prepared for postgraduate studies. The main areas of focus
in the Degree Programme in Environmental Technology are:

- Life Cycle Management, professor Risto Soukka
o0 providing extensive knowledge in the following:
=  estimation of environmental impacts
= application of life cycle assessment tools
= environmentally responsible product development
= estimation of economic impacts
= life cycle data management

- Waste Management Systems, professor Mika Horttanainen
0 providing extensive knowledge in the following:
= waste management systems
=  by-product utilisation for energy
=  by-product utilisation as material
= cleaning and treatment methods for gas, liquid and solid emissions

- Environmental Management, professor Lassi Linnanen
o0 providing extensive knowledge in the following:

= sustainable development impacts on business
= integration of environmental issues into economic decision-making processes
=  corporate social responsibility development methods
= socially and environmentally responsible business
= producer responsibility and emissions trading
=  central environmental legislation

- Green Chemistry, professor. Mika Sillanpaa
o0 providing extensive knowledge in the following:
= application of green chemistry in industry
= environmental chemistry
= chemistry in environmental technology
= industrial and environmental analytics

Professional job and career opportunities

In all human activities, we should preserve natural resources, be aware of environmental tolerance limits and know the
various environmental impacts. As a whole, the environmental aspects compose an extensive thematic entity, and the
mastery of environmental issues has become a part of everyday life in all different branches of industry and service.
From the viewpoint of working assignments, the task field in environmental technology is diversified and challenging —
the technology is developing and new innovations are emerging continuously.

Upon completion of the education in environmental technology, the students will have possibilities to seek employment
in diversified jobs on different branches of industry and society. The education provides the student with a possibility to
develop him/herself into an environmental expert, whose wide-ranging knowledge is supported by well-planned and
considered choices of minor subjects.

Alternative jobs and careers for Masters of Science in Environmental Technology are for instance:

Specialist tasks: environmental expert, technology expert, life cycle consult, eco-efficiency
consultant

Design and product development: planning engineer, research and development engineer, project designer

Production and operation: environmental engineer, project engineer, project manager

Management: environmental manager, branch manager, managing director, energy and
environmental manager, development manager

Sales and marketing: sales manager, product manager

Research and teaching: junior researcher, researcher, research scientist, research manager,

lecturer
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Authorities and professional organisations: senior inspector, environmental auditor, person responsible for
environmental issues

Degree structures of the Programme

The Degree Programme in Environmental Technology comprises two cycles, and its standard duration is five years. The
first cycle takes three years and leads to a Bachelor’s degree. The second cycle leading to a Master’'s degree takes two
years. The Bachelor’s degree requires the completion of 180 credits, and the Master’s degree 120 credits.

The major subject in Bachelor's and Master’'s Degree is Environmental Technology. The professional competence
acquired in the major subject studies in further developed by minor subject choices. The minor subjects offered by the
Degree Programme in Environmental Technology to its own students are described later in this guide.

The degrees are comprised of general studies, major and minor studies, practical training, elective studies and theses,
according to the following table:

BACHELOR OF SCIENCE 180 ECTS CR (1.-3. year)

A. General studies, total of 100 cr
- General scientific skills 64 cr
- General skills provided by the Degree Programme 36 cr

B. Major subject 41 cr

Environmental Technology C. Minor subject 20 cr (min)

Bachelor’s thesis and seminar (10 cr)
incl.

D. Elective studies 10 cr (min)

MASTER OF SCIENCE 120 ECTS CR (4.-5. year)

A. General studies 20 cr

B. Major subject 62 cr
Environmental Technology
Master’s thesis and seminar (30 cr)
incl.

C. Minor subject 20 cr (min)

D. Elective studies 10 cr (min)
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1. Bachelor’'s Degree Programme in Environmental Technology (180 ECTS cr)

In the Degree Programme in Environmental Technology, the Bachelor’s studies start with general studies. In the general
studies, the student acquires mathematical, scientific and general skills that are required in the major and minor subject
studies. The general studies include for instance mathematics, physics, language and communication studies, practical
training, and courses that form a basis for the major and minor studies.

In addition to the basic studies in energy technology and chemical engineering, the general studies comprise basics of
electrical and mechanical engineering, information technology and business economics. These studies support the
major studies, in which the student deepens his/her knowledge within the wide-ranged field of environmental technology.

Along with the general studies, and major and minor studies, the Bachelor's degree contains also elective studies.
Learning Outcomes of the Degree Programme

A Bachelor of Science in Environmental Technology is able to:

- define the field of environmental technology, including its basic concepts, the central available methods and
related theories,

- identify different emissions and their sources, and explain technology with the help of which different emission
could be cleaned,

- discuss the meaning of environmental technology, including its possibilities, challenges and future visions also
with experts from other fields,

- follow and interpret the current legislation, and independently apply the official legal norms related to
environmental issues to practical work,

- work in projects and in teams consisting of experts from different fields,

- report (e.g. on corporate environmental and social responsibility issues) in his/her mother tongue and in
English, and

- gather and analyse scientific information related to environmental issues, and analyse the reliability of the
sources.

In addition to the above mentioned, a Bachelor of Science in Environmental Technology is able to explain the course of
the life cycle assessment in general terms and the fundamentals of various production and service processes.

A Bachelor of Science in Environmental Technology is able to specify various sources of solid, liquid and gas emission,
and explain their formation mechanisms, behaviour in the atmosphere and effects. He/she can specify the most common
emission measurement methods and equipment and utilise them according to the standards for environmental
measurements. A Bachelor of Science in Environmental Technology can also apply computational methods to define the
concentrations of emission released into the environment.

A Bachelor of Science in Environmental Technology is able to explain the meaning of sustainable development in
business and recognise the central interest groups of companies and evaluate their significance. He/she is able to use
and compare various indicators of eco-efficiency and perform carbon footprint calculations. A Bachelor of Science in
Environmental Technology is able to specify the most central ecolabels and environmental management systems in use,
including the reasons for their utilisation.

Major subject in Bachelor’s degree Programme

All students in the degree programme in Environmental Technology major in the Bachelor's degree programme in
Environmental Technology. The major provides the students with basic knowledge and skills, both theoretically and in
practice. The studies comprise the basics in environmental technology, management, jurisprudence and economics. The
studies form a basis for the major studies in the Master’s degree programme. A Bachelor’s thesis and a seminar (10
ECTS cr) are included in the Bachelor’s degree. The thesis and the seminar are included in the major studies.

Minor subjects in Bachelor’'s Degree Programme
The minor subjects in the Bachelor’s Degree Programme in Environmental Technology are Energy Technology, HVAC

Engineering, Green Chemistry and Sustainable Business Management. The degree programme recommends the
students to take the minor subject courses in the Bachelor's degree programme during the 2" of 3" year.

The selection of the minor subject in the Bachelor's degree affects also the choosing of the minor subject in the Master’s
degree in the following way:
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Minor subjects in the Bachelor’s Minor subjects in the Master’s degree:
degree:
Energy Technology —_— Energy Technology
HVAC Engineering —_ Sustainable Community
Green Chemistry —_— Green Chemistry
Sustainable Business Management———pSustainable Business Management

In exceptional cases, the minor subject can be chosen from other degree programmes, if it is suitable for the degree.
The application has to be approved by the Head of Degree Programme. The minor subjects provided by other degree
programmes can be found in the Study Guide at Sivuaineet muiden koulutusohjelmien opiskelijoille (Minor studies for
students from other degree programmes). The minor subjects provided by the School of Business are presented at the
end of the Study Guide.

The student chooses his/her minor subject in the Bachelor's degree in the spring term of the first year of study (in May).
The choices are approved by the Head of Degree Programme.

Learning Outcomes of the minor subject combinations:

Energy Technology (Bachelor's degree) + Energy Technology (Master’s degree):
After completing the minor subject combination, the student is able to:

e apply his/her knowledge in energy technology to the development of various processes and systems (e.g.
to renewable energy production, development of energy efficiency and emission management),
formulate and analyse energy balances in various processes and systems,

analyse the potential of waste and by-product flows in energy production,

evaluate the economy of energy management (energy markets and emission trading),

analyse and compare the environmental effects of alternative energy systems,

e evaluate and develop the energy efficiency of processes.

HVAC Engineering (Bachelor's degree) + Sustainable Community (Master’s degree):
After completing the minor subject combination, the student is able to:
e evaluate combinations of various systems (e.g. water, waste management and energy systems, living
environment),
o define and evaluate the money, mass and energy flows in systems and utilise the required modelling tools,
e produce and interpret results for decision-making processes related to both individual and regional energy
planning, draw required conclusions, and communicate these to interest groups.

Green Chemistry (Bachelor's degree) + Green Chemistry (Master’s degree):

After completing the minor subject combination, the student is able to:

e use and apply the basic methods of analytical chemistry and choose a method on the basis of the matrix
and compounds examined,

e utilise technology and methods applied within various branches of industry and in environmental
monitoring (especially the methods of instrumental analytics),

o identify the theoretical basics of technical chemistry,

e compare and evaluate the methods used in process industry and water treatment utilising the principles of
green chemistry,

e apply the principles of green chemistry to process industry and to the unit operations in the field of
environmental chemistry.

Sustainable Business Management (Bachelor’s degree) + Sustainable Business Management (Master’s degree):
After completing the minor subject combination, the student is able to:

e describe the operation of a company,

o define the value chain for a company (supply chain, clients, environmental impacts)

o define the various interest groups of a company and communicate with them,

e evaluate and compare the environmental effects of products and the possibilities to affect them already in
the product development,

e develop and conduct internal processes and strategies in a company.

Personal Study Plan in the Bachelor’s Degree with the emphasis on mathematics and physics

A student interested in mathematics and physics may in his/her Bachelor's degree build up a personal study plan (PSP,
in Finnish HOPS) with the emphasis on mathematics and physics by selecting appropriate minor subject and course
combinations. The goal of these studies is that the graduate will be an interdisciplinary expert who, in addition to his/her
own expertise field, will be specialised either in computational methods or physics.

In his/her PSP, the student chooses a more extensive selection of studies in applied mathematics or technical physics
than is obligatory in general studies. Teacher advisers in mathematics and physics give students advice of the
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applicable courses in mathematics and physics, including of their contents. The PSP of the Bachelor's Degree must
always be approved in student’'s own degree programme.

A PSP with the emphasis on mathematics and physics comprises the following studies:
e studies in mathematics and physics in general studies
e technomathematics or technical physics as a minor subject
e studies in mathematics and physics in elective studies
e the Bachelor's thesis supervised and examined as a cooperation of the student's major subject and the
Department of Mathematics and Physics.

Further information available in the Study Guide at Matematiikka ja fysiikka (Mathematics and Physics) and of the
teacher adviser in mathematics and physics: mathematics: D.Sc. (Tech.) Jouni Sampo, physics: M.Sc. Jari Soininen.

Bachelor’s thesis and seminar (10 ECTS cr)

Bachelor’s thesis is the final project required for the degree of Bachelor of Science in Technology. The thesis is a report
written on a research or design project related to the student's major subject. Together with the seminar, the thesis is
weighted as 10 credits. The Bachelor’s thesis constitutes an independent course related to the student’s major subject,
and it is supervised and examined by a person appointed by the Degree Programme. By successfully completing the
Bachelor's thesis, the student shows maturity and ability to work independently according to set guidelines. The
Bachelor’s thesis is a public document, and it is graded from 0 to 5.

Maturity test

The student must take a written maturity test to demonstrate familiarity with the field of the topic of the Bachelor’s thesis
and proficiency in the Finnish or Swedish language. The student takes the maturity test under supervision without
reference material in the Origo exam aquarium in the library. The maturity test shall be taken no later than 5 weeks
before intended graduation. The content of the test is assessed by the supervisor of the thesis, and the language by a
language specialist appointed by the university.

Further information: Study Secretary Tiina Krongvist (Tel. 0400 176 485, Office 2314b, tiina.kronqvist(at)lut.fi).

Bachelor’s degree in Environmental Technology comprises the following studies:

A. General studies 100 ECTS cr
B. Major subject 41 ECTS cr
C. Minor subject 20 (min) ECTS cr
D. Elective studies 10 (min) ECTScr
Studies in total 180 (min.) ECTS cr

A. General studies

General scientific skills (64 cr) year per. cr
BH10A0900 Practical Measurements in Energy Technology B.Sc. 2 3-4 6
BK20A1901 Basics of Technical Drawing B.Sc. 2 1-2 2
BM20A0000 Mathematics SAEnKeAl B.Sc. 1 1 3
BM20A0200 Mathematics SAEnKeA2 B.Sc. 1 1-2 5
BM20A0400 Mathematics SEAEnKeB1 B.Sc. 1 3 3
BM20A0600 Mathematics SAEnKeB2 B.Sc. 1 34 2
BM20A0800 Mathematics SAEnKeB3 B.Sc. 1 4 3
BM20A1401 Statistics | B.Sc. 2 1 3
BM20A1501 Numerical Methods | B.Sc. 2 3 3
BM20A4301 Introduction to Technical Computation B.Sc. 1 4 4
BM30A0111" Physics, Part 1: Thermal Physics B.Sc. 1 1-2 5
BM30A0121" Physics, Part 2: Wave Motion and Wave Phenomena |B.Sc. 1 2-3 4
BM30A0131" Physics, Part 3: Electricity and Magnetism B.Sc. 1 3-4 5
BM30A0210" Physics L, Part 1 B.Sc. 1 1-2 5
BM30A0220" Physics L, Part 2 B.Sc. 1 2 2
BM30A0230" Physics L, Part 3 B.Sc. 1 3-4 5
BM30A0240" Physics L, Part 4 B.Sc. 1 4 2
CS31A0210 The basic course of Business Economics 3 3
FV10A 60p Language studies 6
FV13A1200 Teknisk svenska B.Sc. 1-3 1,2,3,4 2
FV18A2800 Finnish spoken and written communication for B.Sc. 2 1-2,3-4 3
engineers
HARK?2 Practical training 2 cr B.Sc. 1-3 2

" Physics and Physics L are alternative courses.
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General skills provided by the Degree Programme (36 cr) year per. cr
BH10A0101 Introduction to Studies of Environmental Technology |B.Sc. 1 1-2 1
BH20A0700 Fundamentals of Engineering Thermodynamics B.Sc. 2 2 2
BH20A0800 Engineering Thermodynamics B.Sc. 2 3-4 5
BH40A0100 Renewable Energy B.Sc. 2 4 3
BH40A0701 Measurements in Energy Technology B.Sc. 2 2 2
BH50A0001 Introduction to Energy Technology B.Sc. 1 1 2
BH61A0000 Fundamentals of Energy Economics B.Sc. 2 2 2
BJ70A1300 General Chemistry laboratory course B.Sc. 1 1-2 3
BJBOA0001 General Chemistry B.Sc. 1 1 3
BK20A1600 Introduction to Physical Metallurgy and B.Sc. 2 1-3 5
Manufacturing Technology
BL10A0100 Basics of Electrical Engineering B.Sc. 2 1-2 3
CT60A0200 Fundamentals of Programming B.Sc. 1 1-2 B
B. Major subject
Environmental Technology
Obligatory studies (41 cr) year per. cr
BH10A0300" Bachelor Seminar of Environmental Technology B.Sc. 3 1-4 10
BH60A0000 Basic Course in Environmental Engineering B.Sc. 1 1-2 3
BH60A0100 Atmospheric Physics and Chemistry B.Sc. 3 3-4 5
BH60A0901 Environmental Measurements B.Sc. 3 1 3
BH60A1500 Basic Course on Environmental Management and B.Sc. 2 1-2 5
Economics
BH60A1800 Introduction to Environmental Law B.Sc. 2 4. int. 5
BH60A2600 Climate Change B.Sc. 2 3. int. 3
BH61A0200 Energy Economics B.Sc. 3 3-4 4
BJ90A1000 Natural Resources in Chemical and Energy B.Sc. 2 3-4 3

Industries

") Scientific Writing in Finnish (2 cr) is integrated to the Seminar

C. Minor subjects for students in the Degree Programme in Environmental Technology

1. Energy Technology

After completing the major subject studies in Energy Technology, the student knows the theoretical and practical
fundamentals in energy technology within the fields of power plant technology, combustion technology and process
equipment technology, and has a holistic view of the energy production processes, methods and equipment. The goal of
the education is to provide the student with skills to deepen his/her expertise in energy technology.

Obligatory studies (21 cr) year per. cr
BH20A0200" Laboratory Course of Thermodynamics B.Sc. 2 2-4 3
BH20A0300 Fundamentals of Heat Transfer B.Sc. 3 1-2 3
BH20A0450 Heat Transfer B.Sc. 3 3-4 3
BH20A0500" Laboratory Course of Heat Transfer B.Sc. 3 1-4 3
BH30A0000 Introduction to Nuclear Engineering B.Sc. 1 3 2
BH40A0300 Applied Thermodynamics B.Sc. 3 2 3
BH40A1400 Fluid Dynamics | B.Sc. 2 3 3
BH50A0200 Introduction to Power Plant Engineering B.Sc. 3 1 4

Y Alternative courses

2. HVAC Engineering

The minor subject in HVAC Engineering provides the students with knowledge and skills to design and dimension HVAC
systems with the aim of appropriate operational conditions. The students will acquire both theoretical knowledge and
practical skills in HYAC engineering and the ability to analyse the elements affecting energy use, environmental load and
costs of buildings. The minor subject entity provides the students with knowledge and skills to operate in jobs requiring

expertise in HYAC Engineering (e.g. in planning or product development).

Obligatory studies (23 cr) year per. cr
BH20A0300 Fundamentals of Heat Transfer B.Sc. 3 1-2 3
BH40A1400 Fluid Dynamics | B.Sc. 2 3 3
BH60A1200 Ventilation and Air Conditioning B.Sc. 3 1-2 7
BH60A1300 Fundamentals of Energy Technology for Buildings B.Sc. 2 3-4 7
BH60A1400 Basic Course in Environmental Engineering for B.Sc. 1 3 3

Buildings






134 « Environmental Technology

3. Green Chemistry

The minor subject in Green Chemistry provides the students with basic knowledge of analytical and organic chemistry
and chemical thermodynamics. The minor familiarises the students with environmental analytics both in theory and
practice and provides the students with skills to design and implement experiments and measurements. In addition to

this, students learn the principles of green chemistry and their application in process industry.

Obligatory studies (20 cr) year per. cr
BH60A3100 Introduction Course of Green Chemistry B.Sc. 2 1 2
BJ70A0701 Analytical Methods in Industry and Environment | B.Sc. 2 2-4 6
BJ70A1400 Analytical and Organic Chemistry B.Sc. 2 1-3 6
BJBOA1000 Chemical Thermodynamics B.Sc. 2 3-4 6

4. Sustainable Business Management

The minor in Sustainable Business Management provides the students with basic knowledge of business management,
and thus the skills to combine the environmental issues with corporate decision-making, and of the development
methods of corporate responsibility.

Obligatory studies (23 cr) year per. cr
A130A0250 Introduction to International Marketing B.Sc. 3 3-4 6
A130A0500 Introduction to Business and Strategy B.Sc. 2 1, 6
intensive
A130A0550 Introduction to organizational Behavior B.Sc. 3 2 6
CS31A0101 Basic course in Cost Management B.Sc. 3 1 5

D. Elective studies

The student must take a suitable amount of elective studies to reach the total of 180 credits required for the Bachelor’s
degree. The student may include any courses taught at LUT, also another minor subject (which is highly recommended),
in his/her Bachelor's degree. Studies in other domestic or foreign higher education institutions can be included in the
degree by application; the studies are approved by the Head of Degree Programme. The leadership training provided by
the National Defence Forces can be included in the elective studies (6 ECTS cr) provided that these studies are not
included in any previous degree.

The courses recommended by the degree programme to its own students are listed below. The recommended courses
are divided into groups according to minor subject choices. The student has to pay attention to the possible prerequisites

of the courses.

Recommended elective courses per. cr
BJ20A1500 Introduction to Mass Transfer 3-4 2
BJ30A0303 Process and Plant Design 1-2 6
BJ60A0001 Introduction Course in Paper Technology 1-2 5
BK20A1700 Technical Drawing | 1-2 5
BK20A2100 Structural Materials 1-2 5
BK65A0700 Basics of Engineering Design 1 2
BK80A0401 Basic Course in Strength of Materials 3 3
BK80A2100 Basics of Statics 1 3
BL40A0110 Measurement and Automation Technology, Introduction 1-2 3
BL40A0300 Control Systems, Introduction 3-4 3
Elective courses, recommended when the student chooses the minor subject in Energy per. cr
Technology

BH30A0100 Basics of Nuclear Engineering 3-4 3
BL30A0500 Introduction to Electrical Drives 2 3
Elective courses, recommended when the student chooses the minor subject in HYAC per. cr
Engineering

BH20A0200 Laboratory Course of Thermodynamics 2-4 3
BH20A0450 Heat Transfer 3-4 3
BH20A0500 Laboratory Course of Heat Transfer 1-4 3
BH30A0000 Introduction to Nuclear Engineering 3 2
BH40A0200 Pumps, Blowers, Fans and Compressors 1 3
BH40A0300 Applied Thermodynamics 2 3
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BH40A0400 Applied Thermodynamics Laboratory Course 1-4 3
BH50A0200 Introduction to Power Plant Engineering 1 4
CS20A0650 Noise Control 3 5
Elective courses, recommended when the student chooses the minor subject in Green per. cr
Chemistry

BJ20A0100 Mechanical Separation Processes 3-4 4
BJ20A1400 Particle Technology and Treatment of Particulate Solids 2 2
BJ20A1600 Chemical Engineering Unit Operations | 1-2 4
BJ50A0200 Natural Polymers 2-4 4
BJ60A1700 Biorefineries 4 2
BJ70A0002 Inorganic Chemistry 1-3 5
Elective courses, recommended when the student chooses the minor subject in Sustainable |per. cr
Business Management

A130A0700 Basic Course in Business Law 4 6
A250A0250 Basic Course in Financial Accounting 2 6
A370A0000 Basics of Management and Leadership 1 6
CS31A0151 Advanced Course in Cost Management 3 B

2. Master’s Degree programme in Environmental Technology (120 ECTS cr)

After completion of the Bachelor’s studies, the student continues his/her studies in the Master’'s degree programme. The
degree programme consists of general studies preparing for a professional career, including for instance mathematics,
language and communication skills and practical professional training. Students study the major subject studies
(Environmental Technology) and the minor subject studies simultaneously. In addition to these, the Master's degree
contains elective studies.

Learning Outcomes of the Degree

A Master of Science in Environmental Technology is able to:

- select the most cost-effective methods to reduce emissions and recognise their meaning for the business,

- estimate the competitiveness of a certain technology, product or service in various operating environments with
regard to environmental impacts and costs,

- recognise the environmental impacts of industrial, service, community and primary production processes and
systems and evaluate technological possibilities to minimize them,

- explain complex interdependencies between environmental problems, both local and global,

- adapt theories and the latest scientific knowledge to solve problems related to environmental issues,

- operate as an environmental expert in a company on various decision-making situations, and produce and pass
information to various interest groups to support environmental decision-making,

- operate as a project manager capable of independent work and decision-making,

- adopt and innovate new technological solutions to develop the field of environmental technology.

In addition to these, a Master of Science in Environmental Technology is able to utilise simulation tools and adopt life
cycle assessment methods for the recognition of considerable environmental and economic impacts. He/she can
recognise and manage various process related risks.

A Master of Science in Environmental Technology has a holistic view of the operation of waste management and energy
systems, especially from the viewpoint of energy balances and environmental impacts. He/she manages different
system configurations, knows the possibilities of waste-to-energy utilisation and is able to select a suitable technology
for the realisation of it. A Master of Science in Environmental Technology is able to adopt the measurement methods for
gaseous emissions and the related standards in practical measurements, and to analyse and interpret the results and to
calculate the concentrations in the emissions according to standards. He/she can explain the most important generation
mechanisms of solid wastes, choose the most suitable collecting, recycling and treatment systems and further develop
them, and innovate new solution possibilities.

A Master of Science in Environmental Technology recognises the most central environmental aspects of a company and
is able to connect the environmental issues with decision-making. He/she is able to manage the corporate environmental
and social responsibility issues and communicate and report the aims and realisation of corporate responsibility to the
interest groups. He/she can also critically evaluate the communication related to corporate responsibility. A Master of
Science in Environmental Technology can adopt environmental management methods in the development of a firm or
other operational environments, and recognise various control methods and utilise them. He/she is also able to
recognise business possibilities related to environmental issues and to understand the basic principles of carbon
markets and international climate agreements.
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Major subject in Master’s Degree Programme

All students in the Degree Programme in Environmental Technology major in the Bachelor's degree programme in
Environmental Technology. In the major studies, the student develops his/her professional competences in
environmental technology in more detail and writes a Master's thesis (30 ECTS cr).

The major studies in environmental technology concentrate on the central topics within the fields of emission control,
environmental management and life cycle assessment. The education provides the students with skills to operate within
the industry, in demanding expert and management positions related to the development of the environmental know-
how.

Minor subjects in Master’s Degree Programme

The minor subjects in the Master's degree programme are Energy Technology, Sustainable Community, Green
Chemistry and Sustainable Business Management. The minor subject in the Master's degree programme is chosen
based on the selected minor in the Bachelor's degree, according to the following table. The learning outcomes of the
degrees (Bachelor's and Master’s) are presented at Bachelor's Degree Programme, Minor subjects.

Minor subjects in the Bachelor’s Minor subjects in the Master’s degree:
degree:
Energy Technology > Energy Technology
HVAC Engineering —_ Sustainable Community
Green Chemistry > Green Chemistry
Sustainable Business Management———pSustainable Business Management

In exceptional cases, the minor subject can be chosen from other degree programmes, if it is suitable for the degree.
The application has to be approved by the Head of Degree Programme. The minor subjects provided by other degree
programmes can be found in the Study Guide at Sivuaineet muiden koulutusohjelmien opiskelijoille (Minor studies for
students from other degree programmes). The minor subjects provided by the School of Business are presented at the
end of the Study Guide. The choice must be justified and the application must be approved by the Head of the Degree
Programme.

The student chooses his/her minor subject in the Master’s degree in the spring term of the third year of study (in March).

When choosing the minor subject, the student has to pay attention to the possible prerequisites of the minor subject
courses.

Master’s thesis and seminar ( 30 ECTS cr)

Master’s thesis is the final project required for the degree of Master of Science in Technology. By the thesis, the student
shows in-depth knowledge of a topic that is relevant both scientifically and from society’s point of view. The work is a
research assignment, which demands approximately 6 months of full-time work contribution and yields 30 ECTS credits.
The student has to be able to show maturity and ability to work independently according to the plans. The Master's
thesis is graded from 0 to 5. A separate seminar will not be organised. Instead of presenting the work in a seminar, the
student will agree with the supervising and examining professor about the presentation of the thesis.

The student has to have completed the Bachelor's degree and possible complementary studies before applying for the
topic for the Master’s thesis.

Maturity test

If the student has demonstrated proficiency in the Finnish or Swedish language by a maturity test at the Bachelor’s
degree level, only the content of the maturity test will be assessed. The maturity test shall be taken no later than 5
weeks before intended graduation. If the student has taken the maturity test at the Bachelor's degree level, the
assessment method for the evaluation of the content will be agreed upon with the supervisor of the Master’s thesis.

Further information: Study Secretary Tiina Krongvist, Tel. 0400 176 485, tiina.kronqvist(at)lut.fi.

Master’s degree in Environmental Technology comprises the following studies:

A. General studies 20 ECST cr
B. Major subject 62 ECST cr
C. Minor subject 20 (min) ECST cr
D. Elective studies 10 (min) ECST cr
Studies in total 120 (min) ECST cr
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A. General studies

Obligatory general studies (11 cr) year per. cr
BH10A0800 Laboratory Course of Environmental Measurements |M.Sc. 1 1-2 4
FV10A 4op Language studies M.Sc. 1-2 4
FV18A4500* Science Communication in Finnish M.Sc. 1-2 1-2,3-4 1-2
HAR2 Practical training 2 cr M.Sc. 1-2 2

" Recommended in the extent of 2 ECTS cr, especially for students aiming at research positions.

Elective general studies (chosen so that the minimum of 20 cr is met) year per. cr
BH20A0450" Heat transfer B.Sc. 3 3-4 3
BH50A1200" Energy Systems Engineering M.Sc. 1 1-2 6
BH50A1600 Waste Heat Recovery Techniques M.Sc. 2 3-4 6
BH60A2401" Energy Recovery from Solid Waste M.Sc. 2 1-2 4
BH50A1500 Bioenergy Technology Solutions M.Sc. 1 2-3 6
BH61A0600 Bioenergy M.Sc. 1 1 3
BJ30A0900 Hazard Identification and Risk Management in M.Sc. 1 1-2 6
Process Industry
BL20A0200 Power Exchange Game for Electricity Markets M.Sc. 1 2-3 3
BL20A0400" Electricity Market M.Sc. 1 1 5
BL20A1100 Electricity Trading M.Sc. 1 4 4
BM20A1410 Statistics Assignment B.Sc. 2 1 1
BM20A1801 Linear Optimization B.Sc. 3 3 6
BM20A1900 Statistics Il M.Sc. 1-2 2 3
BM20A2000 Simulation M.Sc. 1 1 4
BM20A2401 Mathematical Modelling B.Sc. 3 1-2 5
BM20A2701 Numerical Methods I M.Sc. 1 3 3
BM20A3401""  Design of Experiments M.Sc. 1-2 4 4
FV10A 4op Language studies 4

7 n case a student has included the course into the Bachelor's degree, another course must be chosen.

™) In case the course is included in the minor subject studies, another course must be chosen.

") Recommended especially to students concentrating on Life Cycle Assessment.

B. Major subject

Environmental Technology

Obligatory studies (62 cr) year per. cr
BH60A0250 Solid Waste Management M.Sc. 1 1-2 7
BH60A0450 Air Pollution Management M.Sc. 1 3-4 6
BH60A0650 Wastewater Management M.Sc. 1 3-4 6
BH60A2000 Emission Trading M.Sc. 1 3-4 3
BH60A2101 Advanced Course in Life Cycle Assessment M.Sc. 2 1-2 7
BH60A2900 Corporate Responsibility and Management 1 M.Sc. 1 1-4 3
BH10A1200 Master's Thesis and Seminar M.Sc. 2 1-4 30

C. Minor subjects for students in the Degree Programme in Environmental Technology

1. Energy Technology

The minor subject in Energy Technology familiarises the students with the waste-to-energy utilisation and the special
requirements of energy production processes. Students are provided with the skills to develop themselves into experts
of planning, development and environmental impact management of energy production processes.

The obligatory course in the minor subject is the course Energy Recovery from Solid Waste. In addition to this, the
student chooses courses to meet the minor subject minimum of 20 ECTS credits. Elective studies are divided into
groups according to the following fields: energy machines and processes, power plant engineering and nuclear
engineering. The student is recommended to concentrate on one field. When planning his/her studies, the student has to
pay attention to the possible prerequisites of the courses.

Obligatory studies (4 cr)

year

per. cr

BH60A2401

Energy Recovery from Solid Waste

M.Sc

.2

1-2 4

Energy Machines and Processes

On these courses the students familiarise themselves with the equipment needed in energy technology, e.g. turbines,
compressors and pumps, including their characteristics, optimisation and design.
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Elective studies (chosen so that the minimum of 20 cr is met) year per. cr
BH40A0200 Pumps, Blowers, Fans and Compressors B.Sc. 3 1 3
BH40A0400 Applied Thermodynamics Laboratory Course B.Sc. 3 1-4 3
BH40A0500" Turbomachinery Workshop M.Sc. 2 1-4 5
BH40A0800 Turbomachinery M.Sc. 1 2 4
BH40A0900 Design of Turbomachinery M.Sc. 1 3 4
BH40A1000 Practical Design of Turbomachinery M.Sc. 1 3-4 2
BH40A1100" Gas Dynamics M.Sc. 1 1 4
BH40A1200"" Construction Technology in Turbomachinery M.Sc. 2 1 4

) The course will be lectured every other year, not during the academic year 2011-2012
) The course will be lectured every other year, next during the academic year 2011-2012

Power Plant Engineering

On these courses the students familiarise themselves with the design, construction, systems and operation of power
plants, and the generation methods of heat and power, ranging from fuel characteristics to heat and power distribution.

Elective studies (chosen so that the minimum of 20 cr is met) year per. cr
BH50A0300 Power Plant Engineering M.Sc. 1 3-4 6
BH50A0500 Introduction to Combustion and Boiler Technology B.Sc. 3 3 5
BH50A0800 Steam Boilers M.Sc. 1 1-2 8
BH50A0900 Maintenance Management M.Sc. 2 1 4

Nuclear Engineering

On these courses the students familiarise themselves with the operating principles, safety, reliability and optimisation of
nuclear power plants.

Elective studies (chosen so that the minimum of 20 cr is met) year per. cr
BH30A0100 Basics of Nuclear Engineering B.Sc. 2 3-4 3
BH30A0200 Nuclear Engineering | M.Sc. 1 1-2 6
BH30A0300 Nuclear Engineering Il M.Sc. 1 3-4 5
BH30A1300" Management of Nuclear Accidents M.Sc. 1 4 3

7 The course will be lectured every other year, not during the academic year 2011-2012
2. Sustainable Community

The minor subject in Sustainable Community is especially suitable for students who have completed their minor subject
studies in HVAC Engineering. The contentual emphasis of the minor lies on paying attention to the factors related to the
energy supply of buildings and the creation of indoor conditions, especially from a wider perspective. The module
provides the students with good knowledge and skills for the design and evaluation of sustainable community. The
adoption of the contents of the minor subject in Sustainable Community offers the students a firm basis to operate in
various expert positions related to community planning, like in the development and design of energy, waste and water
management and environmental consulting.

Obligatory studies (7 cr) year per. cr
BH60A2700 Energy Efficient Environment M.Sc. 2 3-4 7
Elective studies (chosen so that the minimum of 20 cr is met) year per. cr
BH50A1200 Energy Systems Engineering M.Sc. 1 1-2 6
BH50A1700" District Heating Technology M.Sc. 1 3 4
BH60A2401 Energy Recovery from Solid Waste M.Sc. 2 1-2 4
BL20A0400 Electricity Market M.Sc. 1 1 5
BL40A2300 Energy Efficiency M.Sc. 1 3 3

" The course will be lectured every other year, not during the academic year 2011-2012
3. Green Chemistry

The minor subject in Green Chemistry provides the students with basic knowledge of chemical reaction kinetics and
familiarises the students with instrumental analytics, especially in environmental technology. The minor subject provides
the students with skills to adopt the principles of green chemistry in process industry and environmental analytics.
Students learn the water treatment methods of green chemistry both in theory and in practice. Students are provided
with excellent starting points to operate in various expert positions related to environmental analytics and water
treatment.

Obligatory studies (21 cr) year per. cr
BH60A3200 Advanced Course of Green Chemistry M.Sc. 2 3 2
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BH60A3300 Methods of Green Chemistry in Environmental M.Sc. 2 3-4
Technology

BJ70A1500 Analytical Methods in Industry and Environment, M.Sc. 1 4,1-2
Course Extension

BJ80A0400 Reaction Kinetics M.Sc. 1 2

BJ90A0100 Chemical Reaction Engineering M.Sc. 1 1-2

4. Sustainable Business Management

The minor subject in Sustainable Business Management provides the students with skills to manage environmental
issues from the corporate view.

Obligatory studies (7 cr) year per. cr
BH60A1101" Environmental Technology Project Work M.Sc. 1 1-4 2-7
BH60A3000 Corporate Responsibility and Management 2 M.Sc. 1 3-4 5
") For the minor subject studies the extent is 5 ECTS cr.
Elective studies (chosen so that the minimum of 20 cr is met) year per. cr
A380A0000 Cross-Cultural Issues in International Business M.Sc. 2 2 6
A390A0400 Organization Development M.Sc. 2 1 6
CS20A0000 Supply Chains and Logistics M.Sc. 1 3 5
CS20A0050 Supply Chain Management M.Sc. 1 2 5
CS30A0951 Innovation and Technology Management: a Basic M.Sc. 1 1-2 5
Course
CS30A1450 Risk Management and Insuring in Industrial M.Sc. 1 4 5
Company

D. Elective studies

The student must take a suitable amount of elective studies to reach the total of 120 credits required for the Master’s
degree. The student may include any courses taught at LUT, also another minor subject (which is highly recommended),
in his/her Bachelor's degree. Studies in other domestic or foreign higher education institutions can be included in the
degree by application; the studies are approved by the Head of Degree Programme. The leadership training provided by
the National Defence Forces can be included in the elective studies (6 cr) provided that these studies are not included in
any previous degree.

The courses recommended by the degree programme to its own students are listed below. The recommended courses
are divided into groups according to minor subject choices. The student has to pay attention to the possible prerequisites

of the courses.

Recommended elective courses per. cr
BH60A1101 Environmental Technology Project Work 1-4 2-7
Elective courses, recommended when the student concentrates on Mathematics and Physics |per. cr
in his/her personal study plan

BM20A1410 Statistics Assignment 1 1
BM20A1801 Linear Optimization 3 6
BM20A1900 Statistics 11 2 3
BM20A2000 Simulation 1 4
BM20A2401 Mathematical Modelling 1-2 5
BM20A3401 Design of Experiments 4 4
BM20A4000 Case Study Seminar 1-4 B
Elective courses, recommended when the student chooses the minor subject in Energy per. cr
Technology

BH50A0600 Natural Gas Technology 3 4
BH50A1100 Planning of Energy Systems 1-4 10
BM20A3401 Design of Experiments 4 4
Elective courses, recommended when the student chooses the minor subject in Sustainable |per. cr
Community

BH40A1301 Power Machines in Renewable Energy 2 5
BH50A0600 Natural Gas Technology 3 4
BH50A1500 Bioenergy Technology Solutions 2-3 6
BL20A1100 Electricity Trading 4 4
BL20A1200 Wind power and solar energy technology and business 3-4 5
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BH50A0300 Power Plant Engineering 3-4 6
BH50A0500 Introduction to Combustion and Boiler Technology 3 5
BH50A0800 Steam Boilers 1-2 8
BH60A2401 Energy Recovery from Solid Waste 1-2 4
Elective courses, recommended when the student chooses the minor subject in Green per. cr
Chemistry

BJ30A0600 Modelling of Unit Processes 3-4 6
BJ30A0900 Hazard Identification and Risk Management in Process Industry 1-2 6
BJ30A1100 Process Integration 1-2 6
BJ40A0000 Creative Design 1 3
BJ50A0001 Membrane Technology 1-2 4
BJ70A0102 Advanced Special Studies in Inorganic Chemistry 3-4 5
BJ70A1001 Advanced Special Studies in Organic Chemistry 3-4 5
BJBOA0500 Surface and Colloid Chemistry 3 3
BJBOA0900 Chemical Properties of Real Solutions 2 4
BJ90A0400 Catalysis 1-2 4
BJ90A0710 Chemical Separation Methods 3-4 4
Elective courses, recommended when the student chooses the minor subject in Sustainable |per. cr
Business Management

CS20A0450 Industrial Safety 2 5
CS20A0550 Safety Management 4 5

Instructions for students

Language and communication studies

The total value of obligatory language studies that can be included in the Bachelor's degree is 8 ECTS cr
(Finnish/Swedish + 6 ECTS cr of one foreign language according to the student’s choice). Finnish communication
course FV18A2800 Finnish Spoken and Written Communication for Engineers 3 ECTS cr is obligatory in the general
studies of the Bachelor's degree. FV18A4001 Scientific Writing in Finnish 2 ECTS cr will be completed as a part of the
seminar related to the Bachelor’s thesis in Energy Technology.

The total value of obligatory language studies that can be included in the general studies of the Master's degree is 4
ECTS credits (one foreign language according to the student’s choice).

Note! Swedish is not a foreign language, and hence, the courses in the Swedish language are categorised as elective
studies in the degree. Finnish communication course FV18A4500 Science Communication in Finnish 1-2 ECTS cr is
obligatory in the general studies of the Master’s degree.

Other language and communication studies can be included in the elective studies of the degree. Further information on
language and communication studies is available in the Language Services Study Guide.

Practical training

Practical training is included both in the Bachelor's and Master’s degree. The total value of obligatory practical training is
2 ECTS credits both in the Bachelor's and Master’'s degree. In addition to the obligatory practical training, the student
has a possibity to include max 8 ECTS credits of practical training in the elective studies of the Master’s degree.

The practical training in the Bachelor’'s degree is typically so called work environment training. The objective of the work
environment training is that the student, working as a member of a work community, gets an idea of paid work. After
completing his/her work environment training, the student is able to define and explain, what it is like to be working as an
employee, and what are the basic rules in working life from the view of an employee. He/she can anticipate, how to act
in various situations in a work community. All work assignments can be included in the work environment training.

The objective of the practical training in the Master's degree studies is that the student gets basic knowledge of the
work, work environment and work community in his/her own field. After completing his/her practical training in his/her
Master's degree, the student is able to use and generalise the knowledge and skills he/she has obtained on various
courses in practise in his/her own field. With practical training, the student acquires practical experience and skills of the
work assignments, production equipment and software. Typical tasks include for example assignments related to
planning, research and development, production and operation. Also various research tasks are suitable for the practical
training in the Master’s degree, as well as working in supervisory positions.

Modes of completing the training:

The student acquires a summer job in a company or at the university, works there as a paid employee based on a
contract, asks for a work certificate and applies for the inclusion of the practical training into the degree, using an
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application form to which the work certificates are attached to. The application form and the work certificates are to be
delivered to the reviewer of the applications.

Bachelor’'s degree:

The total value of obligatory practical training is 2 ECTS credits. In the Bachelor's degree, all full-time work assignments
lasting more than 15 working days can be included in the obligatory training. Four full-time working weeks correspond 2
ECTS credits. Working for the Bachelor’s thesis cannot be accepted as practical training.

Master’s degree:

In the Master’s degree, the total value of obligatory practical training is 2 ECTS credits. In addition to this, the maximum
of 8 ECTS credits of optional training may be included in the degree. In the Master’s degree, the obligatory training must
consist of full-time employment related to the student’s own field, lasting more than 15 working days. 16 full-time working
weeks correspond 8 ECTS credits. Working for the Master’s thesis cannot be accepted as practical training.

In total, the Bachelor's and Master’s degrees may include 12 ECTS credits of practical training at the maximum.

The training will be approved by the reviewer of the training applications, Laboratory Manager Simo Hammo, Tel. 0400
259 602, simo.hammo(at)lut.fi.

Studies in other higher education institutions

Inclusion of studies or study modules completed in other domestic or foreign higher education institutions in the Master’s
degree will be approved upon application by the Head of Degree Programme. The student has to check the eligibility of
the above-described studies to be included in the Master's degree before starting studies in another higher education
institution.

Studies completed in other higher education institutions are approved upon written application; forms can be obtained
from the Study Coordinator. The student submits copies of degree certificates and descriptions of the course contents
for assessment.

Further information: Study Coordinator Marjaana Lehtinen, Tel. 040 191 9418, Office 3312, marjaana.lehtinen(at)lut.fi.

Personal Study Plans

A personal study plan is a tool by which the student is able to compile the modules of his/her individual degree. The
objective of the personal study plan is to help the student to estimate the time required for studies and to assess the
prerequisites and targets of the studies. The student prepares a personal study plan at the beginning of his/her studies
in the course Introduction to Studies in Environmental Technology. The personal study plan is updated in the course of
studies, e.g. when choosing subjects and courses.

Complementary studies for students admitted to the Degree Programme

The students who have been granted admission directly to the Master's degree programme will not complete the
Bachelor's degree at LUT, but these students shall only take the required Bachelor-level studies as complementary
studies. The complementary studies are determined for the student at the beginning of studies based on the degree
certificate, descriptions of the course contents and the Personal Study Plan submitted by the student.

The complementary studies are not included in the Master's degree (120 cr). The student shall complete the
complementary studies along with the M.Sc. studies as soon as possible at the beginning of studies (however, no later
than before applying for the topic for the Master’s thesis); the studies are selected from courses offered in the teaching
schedule (or alternatively, by courses offered by the open university, in which case the student is responsible for the
COStS).

The course FV13A1200 Teknisk svenska (2 ECTS cr) or FV13A1600 Sprakprov for teknologer (2 ECTS cr) is obligatory
for Finnish students who have not attained proficiency in Swedish in their previous degree.

Postgraduate studies

The target of the postgraduate studies is the doctoral degree. A student may start postgraduate studies already in the
final stage of the Master degree studies; however, a person can be admitted to postgraduate studies only after
completion of a higher university degree.

Master’s Degree Programme in Energy Technology

The Master's Degree Programme in Energy Technology includes a wide array of advanced energy studies. From a
broad energy perspective comprising the disciplines of renewable energy technology, environmental energy technology
and management, nuclear energy engineering, electrical drives technology and control engineering, and electricity
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market and power systems, the Degree Programme focuses on professional competence and provides students with
various study options to specialize in their fields of interest.

The programme takes two years, corresponds to 120 ECTS credits and leads to the degree of Master of Science in
Technology.

Objectives of the Master’s Degree Programme

The Master's Degree Programme in Energy Technology is specifically aimed at students who wish to receive versatile
and target-oriented training in energy technology. The objective of the programme is that students graduating from the
programme are professionally and academically prepared to address the needs of international enterprises that are
seeking for networking opportunities in a global market.

The educational objective of the Master's Degree Programme in Energy Technology is to train industrially oriented
professionals with firm theoretical understanding and profound expertise in the following fields of specialization:

e Bio-Energy Technology — includes topics such as biofuel production and refining technologies, bioenergy end-
use technologies and international trade of biofuels.

e Environmental Energy Technology — focuses on reducing the environmental impacts of energy production,
such as energy production technologies using different types of renewable fuels and new pollution control
technologies.

e Nuclear Energy Engineering — provides studies in design, operation and basic structures of nuclear power
plants, modelling and optimization of nuclear systems, radiation and nuclear safety as well as radioactive waste
management.

e Industrial Electronics — includes studies in electrical drives technology and control engineering, focusing on
electromagnetism, power electronics, electromechanical and electrothermal processes, industrial applications
of real-time control systems, embedded systems, digital signal processing, and on the application of these to
the modelling and control of electrical drives and power electronics.

e Electricity Market and Power Systems — focuses on studies in electricity transmission and distribution
technology, electricity market and electricity distribution business.

Contact Information

Industrial Electronics, Electricity Market and Power Systems:

Prof., D.Sc. (Tech.) Pertti Silventoinen, Department of Electrical Engineering
Phone +358 40 774 9930, pertti.silventoinen(at)lut.fi

Bio-Energy Technology:

Prof., D.Sc. (Tech.) Esa Vakkilainen, Department of Energy Technology
Phone +358 40 357 8684, esa.vakkilainen(at)lut.fi

Environmental Energy Technology:

Prof., D.Sc. (Econ.), M.Sc. (Tech) Lassi Linnanen, Department of Environmental Technology
Phone +358 50 550 3305, lassi.linnanen(at)lut.fi

Nuclear Energy Engineering:

Prof., D.Sc. (Tech.) Riitta Kyrki-Rajaméki, Department of Energy Technology
Phone +358 400 508 948, riitta.kyrki-rajamaki(at)lut.fi

International Study Coordinator, Faculty of Technology:

Ms. Minna Loikkanen

Phone +358 40 824 1096, minna.loikkanen(at)lut.fi

Further information of the programme is available in the English version of the Study Guide.
Minor subjects in Environmental Technology for students from other degree programmes

Environmental Technology can be studies as a minor subject in various degree programmes, according to the
instructions of the student’s own degree programme. The degree programme in Environmental Technology offers the
minor subject Environmental Technology (20-30 ECTS cr). The minor subject is suitable both for the Bachelor's and
Master’'s degree. The student may also take an extended minor subject in environmental technology (Environmental
Technology, extended minor subject 20 ECTS cr). Completion of the minor subject of Energy Technology is required for
the extended minor subject studies.

Environmental Technology 20-30 cr

Obligatory studies (11 cr) per. cr
BH60A0000 Basic Course in Environmental Engineering 1-2 3
BH60A1500 Basic Course on Environmental Management and Economics 1-2 5
BH60A2600 Climate Change 3. int. 3
Elective studies (choose enough courses to attain the minimum for the minor) per. cr
BH10A0800 Laboratory Course of Environmental Measurements 1-2 4
BH60A0100 Atmospheric Physics and Chemistry 3-4 5
BH60A0901 Environmental Measurements 1 3
BH60A1400 Basic Course in Environmental Engineering for Buildings 3 3
BH60A1800 Introduction to Environmental Law 4. int. 5
BH60A2000 Emission Trading 3-4 3
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Environmental Technology, extended minor subject

Obligatory studies (22 cr) per. cr
BH60A0250 Solid Waste Management 1-2 7
BH60A0450 Air Pollution Management 3-4 6
BH60A0650 Wastewater Management 3-4 6
BH60A2900 Corporate Responsibility and Management 1 1-4 3
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Courses

Environmental Technology common studies

BH10A0101 Introduction to Studies of Environmental Technology
BH10A0300 Bachelor Seminar of Environmental Technology
BH10A0600 Peer Student Tutoring

BH10A0800 Laboratory Course of Environmental Measurements
BH10A1200 Master's Thesis and Seminar

Laboratory of Environmental Technology

Head: Professor, D.Sc. (Econ.), M.Sc. (Tech.) Lassi Linnanen

o
=

BH60A0000 Basic Course in Environmental Engineering

BH60A0100 Atmospheric Physics and Chemistry

BH60A0250 Solid Waste Management

BH60A0450 Air Pollution Management

BH60A0650 Wastewater Management

BH60A0901 Environmental Measurements

BH60A1101 Environmental Technology Project Work

BH60A1200 Ventilation and Air Conditioning

BH60A1300 Fundamentals of Energy Technology for Buildings
BH60A1400 Basic Course in Environmental Engineering for Buildings
BH60A1500 Basic Course on Environmental Management and Economics
BH60A1600 Basic Course on Environmental Management and Economics
BH60A1800 Introduction to Environmental Law

BH60A2000 Emission Trading

BH60A2101 Advanced Course in Life Cycle Assessment
BH60A2200 Air Pollution Control

BH60A2401 Energy Recovery from Solid Waste

BH60A2600 Climate Change

BH60A2700 Energy Efficient Environment

BH60A2800 Energy and Environmental Challenges in Russia
BH60A2900 Corporate Responsibility and Management 1
BH60A3000 Corporate Responsibility and Management 2
BH60A3100 Introduction Course of Green Chemistry

BH60A3200 Advanced Course of Green Chemistry

BH60A3300 Methods of Green Chemistry in Environmental Technology

'
~
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		Complementary studies for students admitted to the Degree Programme




Specialist Competences
Learning Outcomes of the Bachelor’s Degree according to ASIIN's Subject-Specific Criteria (TC01)

Social Competences
LO of the Bachelor's Degree according to ASIIN’s SSC (TC01)

Course Knowledge and Engineering Analysis Engineering Design (+ Investigations and Engineering (+ Management) Practice Transferable Skills
module of the Understanding Management Systems Assessment
Bachelor's Design)
Degree
according to
Module
Handbook
Gained a broad and Gained an Identify, abstract, Penetrate, Choose, apply The ability to A sound Carry out Plan and carry out] The ability to  JAn understanding The ability to An awareness of | Are capable of || Are aware of the | Are able to work JAre well-prepared] Are capable of
sound basic understanding for] formulate and analyse and and (further) conceive the understanding of Jliterature research suitable combine of applicable responsible apply j the non-technical | communicating J social and ethical either upon entering the engaging in
knowledge in the broader multi-§ holistically solve J assess products, | develop suitable design of design methods in accordance experiments theoryand techniques and and effects of with colleagues responsibilities J independently or | workforce for the | lifelong learning.
mathematics, disciplinary problems peculiar] processes and methods of machinery, and the ability to | with the status of | correspondent to | practice with the fmethods and their] independently engineering and the general [that underpin their] as a member of | social and work
science and context of to environmental | methods forming analysing, devices, EDP apply and further | their knowledge | the status of their} aim to analyse limits. consolidate their activities. public about actions, and of [ international and | requirements of
engineering, Engineering technology with part of their modelling, programmes or develop them. and knowledge and and solve knowledge in substantive the professional mixed-gender the industry or
enabling them to Science. an orientation on J discipline on the | simulating and processes understanding [ understanding to | problems peculiar different fields issues and ethical principles Jgroups, effectivelyjacademic context,
understand the the fundamentals.} basis of system optimising. correspondent to and to use data Jinterpret the data] to engineering under problems related | and standards organise and as their course of
phenomena technology. the status of their bases and other Jand draw suitable | sciences with an consideration of to their chosen Jthat apply to their | conduct projects, study was
peculiar to knowledge and sources of conclusions. orientation on economic, discipline, and jchosen discipline. and assume sufficiently
environmental understanding information for methods and ecologic and can also corresponding | practice-oriented.
technology. and according to their work. fundamentals. safety communicate in leadership
specified requirements. foreign languages responsibilities.
requirements. and at an
intercultural level.
KU1 KU2 EAl EA2 EA3 ED1 ED2 IA1 1A2 EP1 EP2 EP3 EP4 TS1 TS2 TS3 TS4 TS5
General scientific skills
BH10A0900 L A A L L
BK20A1901 L L
BM20A0000 H A A
BM20A0200 H A A
BM20A0400 H H H
BM20A0600 H H H
BM20A0800 H H H
BM20A1401 H H H L
BM20A1501 H H H A
BM20A4301 H H
BM30A0111 A A
BM30A0121 A A
BM30A0131 A A
CS31A0210 L
FV10A 60p H H
FV13A1200 L A L
FV18A2800 H A A H
HARK2 A L L A A H A H A
General skills provided by the Degree Programme
BH10A0101 L L A
BH20A0700 A A L L
BH20A0800 H L H A A
BH40A0100 A A
BH40A0701 A A A
BH50A0001 L L
BH61A0000 L L L
BJ70A1300 A A A L A A L L
BJBOAO001 A A A
BK20A1600 L L L L L
BL10A0100 L L
CT60A0200 A L L
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Major subject Environmental Technology

BH10A0300 A A A H A A L H L A A
BHG60A0000 H H A A A A
BH60A0100 H A A L A A A L
BHG60A0901 A H L A H A L A A L A
BH60A1500 L H L A A A L H H H A H A A A
BH60A1800 A H H H A A H
BH60A2600 H H H H L A A A H H A H A A H
BH61A0200 A A A A A L
BJ90A1000 A A A A A A
Minor subject Energy Technology

BH20A0200 A A H H A A L L A L L
BH20A0300 A A L L L
BH20A0450 H A A A L L

BH30A0000 L L L L
BH40A0300 A A L A A L
BH40A1400 A A A L
BH50A0200 A A L L
Minor subject HVAC Engineering

BH20A0300 A A L L L
BH40A1400 A A A L
BH60A1200 H H A A A H A H A A A A
BH60A1300 H H A A H H A H A H L A A
BH60A1400 A A L L L A L A L
Minor subject Green Chemistry

BH60A3100 H A A A L H A A L L A A A A
BJ70A0701 A A A H A A A

BJ70A1400 A A H A A H A L

BJBOA1000 A A A

Minor subject Sustainable Business Management

A130A0250 A A L A A L L L
A130A0500 L L L

A130A0550 L L

CS31A0101 L L L L
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Summary

Minor subject Energy Technology (MS1)

%-portion [%] 12,0 12,4 10,4 52 4,0 3.2 12 52 2,4 4,0 4,0 4,4 2,8 5,6 4,0 6,0 3,6 10,0
High 13 10 8 2 1 0 0 2 2 1 1 3 4 3 3 2 1 3
[%0] 43,3 32,3 30,8 15,4 10,0 0,0 0,0 15,4 33,3 10,0 10,0 27,3 57,1 21,4 30,0 13,3 11,1 12,0
Average 13 13 13 10 4 3 3 8 3 6 7 2 1 8 4 6 5 7
[%0] 43,3 41,9 50,0 76,9 40,0 37,5 100,0 61,5 50,0 60,0 70,0 18,2 14,3 57,1 40,0 40,0 55,6 28,0
Low 4 8 5 1 5 5 0 3 1 3 2 6 2 3 3 7 3 15
[%0] 13,3 25,8 19,2 7,7 50,0 62,5 0,0 23,1 16,7 30,0 20,0 54,5 28,6 21,4 30,0 46,7 33,3 60,0
30 31 26 13 10 8 3 13 6 10 10 11 7 14 10 15 9 25
Minor subject HVAC Engineering (MS2)
%-portion [%)] 10,9 11,7 9,4 43 3,5 3,5 2,0 51 2,7 3,9 43 51 3,9 55 47 6,3 3,9 9,4
High 14 9 10 1 0 2 0 2 3 2 3 3 6 3 4 2 1 3
[96] 50,0 30,0 41,7 9,1 0,0 22,2 0,0 15,4 42,9 20,0 27,3 23,1 60,0 21,4 33,3 12,5 10,0 12,5
Average 11 14 10 9 5 3 5 8 3 4 5 4 2 10 5 6 7 9
[96] 39,3 46,7 41,7 81,8 55,6 33,3 100,0 61,5 42,9 40,0 45,5 30,8 20,0 71,4 41,7 37,5 70,0 375
Low 3 7 4 1 4 4 0 3 1 4 3 6 2 1 3 8 2 12
[96] 10,7 23,3 16,7 9,1 44,4 44,4 0,0 23,1 14,3 40,0 27,3 46,2 20,0 7,1 25,0 50,0 20,0 50,0
28 30 24 11 9 9 5 13 7 10 11 13 10 14 12 16 10 24
Minor subject Green Chemistry (MS3)
%-portion [%] 11,2 13,3 9,2 4,0 3,6 3.2 1,6 52 3.2 4,0 4,4 4,4 3.2 5,6 4,4 6,0 4,4 8,8
High 13 9 9 1 0 0 0 3 2 3 1 3 4 3 3 2 1 3
[%0] 46,4 27,3 39,1 10,0 0,0 0,0 0,0 23,1 25,0 30,0 9,1 27,3 50,0 21,4 27,3 13,3 9,1 13,6
Average 12 17 10 9 5 3 4 7 4 4 8 2 1 9 6 7 6 8
[%0] 42,9 51,5 43,5 90,0 55,6 37,5 100,0 53,8 50,0 40,0 72,7 18,2 12,5 64,3 54,5 46,7 54,5 36,4
Low 3 7 4 0 4 5 0 3 2 3 2 6 3 2 2 6 4 11
[%0] 10,7 21,2 17,4 0,0 44,4 62,5 0,0 23,1 25,0 30,0 18,2 54,5 37,5 14,3 18,2 40,0 36,4 50,0
28 33 23 10 9 8 4 13 8 10 11 11 8 14 11 15 11 22
Minor subject Sustainable Business Management (MS4)
%-portion [%)] 10,5 14,5 9,2 3,5 2,6 3,1 1,3 57 2,2 3,5 3,5 4,8 4.4 7,0 4,8 6,6 3,5 9,2
High 12 9 8 1 0 0 0 2 1 1 1 3 4 3 3 2 1 3
[96] 50,0 27,3 38,1 12,5 0,0 0,0 0,0 15,4 20,0 12,5 12,5 27,3 40,0 18,8 27,3 13,3 12,5 14,3
Average 9 14 9 6 3 3 3 8 3 4 5 2 1 8 4 6 5 7
[96] 37,5 42,4 42,9 75,0 50,0 42,9 100,0 61,5 60,0 50,0 62,5 18,2 10,0 50,0 36,4 40,0 62,5 333
Low 3 10 4 1 3 4 0 3 1 3 2 6 5 5 4 7 2 11
[96] 12,5 30,3 19,0 12,5 50,0 57,1 0,0 23,1 20,0 37,5 25,0 54,5 50,0 31,3 36,4 46,7 25,0 52,4
24 33 21 8 6 7 3 13 5 8 8 11 10 16 11 15 8 21
Entire Degree
[%6] MS 1 MS 2 MS 3 MS 4
High 24 27 24 24
Average 46 47 49 44
Low 30 27 27 32

MS= Minor subject

59

116

76

251

68

120

68

256

60

122

67

249

54

100

74

228

TCO1

page3





TCO1

Specialist Competences
Learning Outcomes of the Bachelor’s Degree according to ASIIN's Subject-Specific Criteria (TC01)

LO of the Bachelor's Degree according to ASIIN’s SSC (TC01)

Social Competences

The Aims of the Bachelor's Degree

Knowledge and

Engineering Analysis

Engineering Design (+

Investigations and

Engineering (+ Management) Practice

Transferable Skills

management systems in use, including the reasons
Ifor their utilisation,

according to Module Handbook Understanding Management Systems Assessment
Desing)
A Bachelor of Science in Environmental Gained a broad and| Gained an Identify, abstract, Penetrate, Choose, apply The ability to A sound Carry out Plan and carry out] The ability to  JAn understanding] The ability to An awareness of | Are capable of [ Are aware of the | Are able to work JAre well-prepared] Are capable of
Technology is able to... sound basi.c understanding fqr fo.rm.ulate and analyse and and (further) concgive the undgrstanding of IIitgrature research suitgble combine of applicable responsible apply | the non-technical cgmmunicating social anq (.EFI’.]iCa| . either upon entering the . engaging ir]
knowledge in the broader multi-§ holistically solve J assess products, | develop suitable design of design methods in accordance experiments theoryand techniques and and effects of with colleagues responsibilities J independently or | workforce for the | lifelong learning.
mathematics, disciplinary problems peculiar| processes and methods of machinery, and the ability to J with the status of | correspondent to | practice with the §methods and their| independently engineering and the general Jthat underpin their]j as a member of | social and work
science and context of to environmental | methods forming analysing, devices, EDP apply and further | their knowledge | the status of theirJ aim to analyse limits. consolidate their activities. public about actions, and of [ international and | requirements of
engineering, Engineering technology with part of their modelling, programmes or develop them. and knowledge and and solve knowledge in substantive the professional mixed-gender the industry or
enabling them to Science. an orientation on J discipline on the | simulating and processes understanding [ understanding to | problems peculiar different fields issues and ethical principles Jgroups, effectivelyjacademic context,
understand the the fundamentals.] basis of system optimising. correspondent to and to use data | interpret the data] to engineering under problems related | and standards organise and J as their course of
phenomena technology. the status of their bases and other Jand draw suitable | sciences with an consideration of to their chosen Jthat apply to their | conduct projects, study was
peculiar to knowledge and sources of conclusions. orientation on economic, discipline, and [chosen discipline. and assume sufficiently
environmental understanding information for methods and ecologic and can also corresponding | practice-oriented.
technology. and according to their work. fundamentals. safety communicate in leadership
specified requirements. foreign languages responsibilities.
requirements. and at an
intercultural level.
KU1 KU2 EAl EA2 EA3 ED1 ED2 1ALl 1A2 EP1 EP2 EP3 EP4 TS1 TS2 TS3 TS4 TS5
Define the field of environmental technology, including
its basic concepts, the central available methods and X X
related theories
Identify different emissions and their sources, and
explain technology with the help of which different X X X X
emission
Discuss the meaning of environmental technology,
including its possibilities, challenges and future
visions also with experts from other fields X X X X X X
Follow and interpret the current legislation, and
independently apply the official legal norms related to X X X X X X
environmental issues to practical work
Work in projects and in teams consisting of experts
from different fields X X X X
Report (e.g. on corporate environmental and social
responsibility issues) in his/her mother tongue and in X X X
English
Gather and analyse scientific information related to
environmental issues, and analyse the reliability of the X X X X X X
sources.
Explain the course of the life cycle assessment in
general terms and the fundamentals of various X X X X X X
roduction and service processes
Specify various sources of solid, liquid and gas
emission, and explain their formation mechanisms,
Jbehaviour in the atmosphere and effects X X X X X X
Specify the most common emission measurement
methods and equipment and utilise them according to
the standards for environmental measurements. X X X X X
Apply computational methods to define the
concentrations of emission released into the X X
environment,
|Explain the meaning of sustainable development in
business and recognise the central interest groups of
companies and evaluate their significance X X X
JUse and compare various indicators of eco-efficiency
and perform carbon footprint calculations. X X X X X X X X
Specify the most central ecolabels and environmental
X X X X X
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Learning Outcomes of the Master’s Degree according to ASIIN’s Subject-Specific Criteria (TCO01)

Specialist Competences

Social Competences

Course Knowledge and Engineering Analysis Engineering Design (+ Management Investigations and Assessment Engineering (+ Management) Practice Transferable Skills
module of the Understanding Systems Desing)
Master's
Degree
according to
Module
Handbook
Extensive advanced A critical Analyse and solve]  Abstract and Apply innovative |Develop concepts Use their Apply their Identify, find and JPlan and carry outf Critically assess | Investigate and Classify and Familiarise Assess applicable Reflect non- Mastered the Acquired
knowledge of awareness of the problems formulate complex methods to and solutions for creativity to scientific ability to procure analytic, model data and draw assess the systematically themselves methods and their] technical effects ability to work scientific,
mathematic- latest findings in scientifically, problems arising | problem-solving fundamentally J develop new and || judge in order to necessary and experimental conclusions. application of newj combine speedily, limits. of engineering independently technical and
scientific and their discipline. Jwhich are unusualj from a new or based on orientated and inventive work with information. investigations. and emerging knowledge of methodically and activities and scientifically, social
engineering and/or emerging field of ffundamentals and} partially unusual products, complex, technologies in different fields systematically systematically and to organise, competences
principles incompletely their discipline. to develop problems under processes and technologically their and handle with the new and and to integrate Jcarry out and lead (capacity for
of environmental defined and show new scientific broad methods. impure or discipline. complexity. unknown. them into their more complex [ abstract thought,
technology . competing methods. consideration of incomplete actions in a projects. systematic
specifications. other disciplines. information. responsible analytical
manner. thinking, team
and
communication
skills,
international and
intercultural
experience, etc.),
and are thus
especially
capable of
assuming
KU1 KU2 EAl EA2 EA3 ED1 ED2 ED3 1A1 1A2 1A3 1A4 EP1 EP2 EP3 EP4 TS1 TS2
General Studies
BH10A0800 A L L A H H A A A L A A
FV10A 4op A
FV18A4500 H
HAR2 A A L L A A A A A A A A A
BM20A2401 H H H H A A A
BM20A3401 A A H H H H H A
Major subject: Environmental Technology
BH60A0250 H A H A L H A A H A H A A A H A A A
BH60A0450 H A A H A H L A H A A H H A A H L A
BH60A0650 A A H L L L A L H L H H A H H A A
BH60A2000 A A L A L L L L A A A A A A A H L L
BH60A2101 A H H H H H H H H A H H H H H H H H
BH60A2900 A A A L L L L A A A L L A H L L
BH10A1200 H H H H H H H H H H H H H H H H H A
Minor subject 1: Energy Technology
BH60A2401 H A A A L A L A A A A A H A A H A A
BH50A0300 A A H H A A
BH50A0500 L L A A L L L L L
BH50A0800 A A A A A A L
Minor subject 2: Sustainable Community
BH60A2700 H H H H H H H H H H H H H H H H H H
BH50A1200 A A H A H A A A A A H A A A
BH60A2401 A A A A A A H A A H A
BL40A2300 A L L A L
Minor subject 3: Green Chemistry
BH60A3200 H H H A H A A A A A H A A A H A H A
BH60A3300 H H H H H A A A H H H H A H H A H A
BJ70A1500 A A A A A H
BJ80OA0400 A L
BJ90A0100 L A A
Minor subject 4: Sustainable Business Management
BJ60A1101 A A A A A A A A A A A A A A A A H A
BHG60A3000 H H H H H A H H H H H H H H H H H H
A380A0000 A A A A H
A390A0400 A A A A L
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Summary

Minor subject Energy Technology (MS1)

MS= Minor subject

%-portion [%)] 6,7 4,3 7,2 53 4,8 5,7 5,7 53 53 4,8 5,7 3,8 6,2 53 4,8 5,7 53 8,1
High 5 2 5 4 3 6 3 2 5 3 5 4 6 3 4 8 2 2
RZ| | 35,7 22,2 333 36,4 30,0 50,0 25,0 18,2 45,5 30,0 41,7 50,0 46,2 27,3 40,0 66,7 18,2 11,8
Average 8 7 7 4 2 3 4 6 6 7 5 4 5 7 6 2 5 11
IR | 57,1 77,8 46,7 36,4 20,0 25,0 333 54,5 54,5 70,0 41,7 50,0 38,5 63,6 60,0 16,7 45,5 64,7
Low 1 0 3 3 5 3 5 3 0 0 2 0 2 1 0 2 4 4
[%]| 7.1 0,0 20,0 27,3 50,0 25,0 41,7 27,3 0,0 0,0 16,7 0,0 15,4 9,1 0,0 16,7 36,4 235
| 14 9 15 11 10 12 12 11 11 10 12 8 13 11 10 12 11 17
Minor subject HVAC Engineering (MS2)
%-portion [%)] 6,5 4,7 6,5 5,6 4,2 5,6 51 4,7 5,6 4,2 6,1 51 6,1 6,1 5,6 6,1 4,7 7,5
High 5 3 7 5 4 7 3 3 6 4 6 5 8 4 5 8 3 3
[%o] 35,7 30,0 50,0 41,7 44,4 58,3 27,3 30,0 50,0 44,4 46,2 45,5 61,5 30,8 41,7 61,5 30,0 18,8
Average 9 7 5 4 1 1 4 4 6 5 6 5 4 8 7 3 4 11
[%o] 64,3 70,0 35,7 33,3 11,1 8,3 36,4 40,0 50,0 55,6 46,2 45,5 30,8 61,5 58,3 23,1 40,0 68,8
Low 0 0 2 3 4 4 4 3 0 0 1 1 1 1 0 2 3 2
[%]| 0,0 0,0 14,3 25,0 44,4 33,3 36,4 30,0 0,0 0,0 7,7 9,1 7,7 7,7 0,0 15,4 30,0 12,5
| 14 10 14 12 9 12 11 10 12 9 13 11 13 13 12 13 10 16
Minor subject Green Chemistry (MS3)
%-portion [%0)] 7,0 4,7 7,0 5,6 4,7 5,2 5,2 4,7 5,2 5,2 6,1 4,2 6,1 6,1 5,6 5,2 5,2 7,0
High 6 4 7 5 5 5 2 2 6 4 7 5 5 4 7 6 4 2
RZ| | 40,0 40,0 46,7 41,7 50,0 45,5 18,2 20,0 54,5 36,4 53,8 55,6 38,5 30,8 58,3 54,5 36,4 13,3
Average 8 6 5 4 1 3 5 5 5 7 5 4 7 8 5 4 4 11
RZ| | 53,3 60,0 333 333 10,0 27,3 45,5 50,0 45,5 63,6 38,5 44,4 53,8 61,5 41,7 36,4 36,4 73,3
Low 1 0 3 3 4 3 4 3 0 0 1 0 1 1 0 1 3 2
[%]| 6,7 0,0 20,0 25,0 40,0 27,3 36,4 30,0 0,0 0,0 7.7 0,0 7.7 7.7 0,0 9,1 27,3 13,3
| 15 10 15 12 10 11 11 10 11 11 13 9 13 13 12 11 11 15
Minor subject Sustainable Business Management (MS4)
%-portion [%)] 5,7 4,7 6,1 52 4,7 52 52 4,7 6,1 4,7 6,1 4,2 6,1 6,1 57 6,1 5,2 8,0
High 5 3 6 5 4 5 3 3 6 4 6 5 6 4 5 7 4 4
[%o] 41,7 30,0 46,2 45,5 40,0 45,5 27,3 30,0 46,2 40,0 46,2 55,6 46,2 30,8 41,7 53,8 36,4 23,5
Average 7 7 5 3 2 3 4 4 7 6 6 4 6 8 7 5 4 10
[%o] 58,3 70,0 38,5 27,3 20,0 27,3 36,4 40,0 53,8 60,0 46,2 44,4 46,2 61,5 58,3 38,5 36,4 58,8
Low 0 0 2 3 4 3 4 3 0 0 1 0 1 1 0 1 3 3
[%]| 0,0 0,0 15,4 27,3 40,0 27,3 36,4 30,0 0,0 0,0 7,7 0,0 7,7 7,7 0,0 7,7 27,3 17,6
| 12 10 13 11 10 11 11 10 13 10 13 9 13 13 12 13 11 17
Entire Degree
[%6] MS 1 MS 2 MS 3 MS 4
High 34 42 40 40
Average 47 44 46 46
Low 18 14 14 14
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31
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30
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212

TCO1
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TCO1

Learning Outcomes of the Master’s Degree according to ASIIN’s Subject-Specific Criteria (TC01)

Specialist Competences

Social Competences

The Aims of the Master's Degree
according to Module Handbook

Knowledge and
Understanding

Engineering Analysis

Engineering Design (+ Management
Systems Desing)

Investigations and Assessment

Engineering (+ Management) Practice

Transferable Skills

A Master of Science in Environmental
Technology is able to...

Extensive advanced|
knowledge of
mathematic-
scientific and
engineering

principles
of environmental
technology .

A critical
awareness of the
latest findings in

their discipline.

Analyse and solve
problems
scientifically,
which are unusual
and/or
incompletely
defined and show
competing
specifications.

Abstract and
formulate complex
problems arising
from a new or
emerging field of
their discipline.

Apply innovative
methods to
problem-solving
based on
fundamentals and
to develop
new scientific
methods.

Develop concepts
and solutions for
fundamentally
orientated and
partially unusual
problems under
broad
consideration of
other disciplines.

Use their
creativity to
develop new and
inventive
products,
processes and
methods.

Apply their
scientific ability to
judge in order to

work with

complex,
technologically
impure or
incomplete
information.

Identify, find and
procure
necessary
information.

Plan and carry out
analytic, model
and experimental
investigations.

Critically assess
data and draw
conclusions.

Investigate and
assess the
application of new|
and emerging
technologies in
their
discipline.

Classify and
systematically
combine
knowledge of
different fields
and handle
complexity.

Familiarise
themselves
speedily,
methodically and
systematically
with the new and
unknown.

Assess applicable|
methods and their
limits.

Reflect non-
technical effects
of engineering
activities
systematically
and to integrate
them into their
actions in a
responsible
manner.

Mastered the
ability to work
independently
and scientifically,
and to organise,
carry out and lead|
more complex
projects.

Acquired
scientific,
technical and
social
competences
(capacity for
abstract thought,
systematic
analytical
thinking, team
and
communication
skills,
international and
intercultural
experience, etc.),
and are thus
especially
capable of
assuming
leadership
responsibilities.

KU1

KU2

EA1

EA2

EA3

ED1

ED2

ED3

IA1

I1A2

IA3

IA4

EP1

EP2

EP3

EP4

TS1

TS2

Select the most cost-effective methods to
reduce emissions and recognise their
meaning for the business.

Estimate the competitiveness of a certain
technology, product or service in various
operating environments with regard to
environmental impacts and costs.

Recognise the environmental impacts of
industrial, service, community and primary
production processes and systems and
evaluate technological possibilities to
Iminimize them.

environmental problems, both local and
global.

Explain complex interdependencies between

Adapt theories and the latest scientific
Jknowledge to solve problems related to
environmental issues.

Operate as an environmental expert in a
company on various decision-making
situations, and produce and pass
Jinformation to various interest groups to
support environmental decision-making.

Operate as a project manager capable of
Jindependent work and decision-making.

Adopt and innovate new technological
solutions to develop the field of
environmental technology.

Utilise simulation tools and adopt life cycle
assessment methods for the recognition of
considerable environmental and economic
Jimpacts.

Recognise and manage various process
related risks.

He/She has a holistic view of the operation
of waste management and energy systems,
especially from the viewpoint of energy
Jbalances and environmental impacts.

Manage different system configurations,
Jknows the possibilities of waste-to-energy
utilisation and is able to select a suitable
technology for the realisation of it.

Adopt the measurement methods for
gaseous emissions and the related
standards in practical measurements, and to
analyse and interpret the results and to
calculate the concentrations in the
emissions according to standards.
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Explain the most important generation
mechanisms of solid wastes, choose the
most suitable collecting, recycling and
treatment systems and further develop
them, and innovate new solution
|Possibilities.

TCO1

Recognise the most central environmental
aspects of a company and is able to connect|
the environmental issues with decision-
making.

Manage the corporate environmental and
social responsibility issues and
communicate and report the aims and
realisation of corporate responsibility to the
Jinterest groups.

Critically evaluate the communication
related to corporate responsibility.

Adopt environmental management methods
Jin the development of a firm or other
operational environments, and recognise
various control methods and utilise them.

Recognise business possibilities related to
environmental issues and to understand the
basic principles of carbon markets and
international climate agreements.
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MODEL CURRICULAR ANALYSIS
Bachelor's Degree, Environmental Technology, MORE RESEARCH ORIENTED

SUBJECT-SPECIFIC CRITERIA , The Technical Comittee 01

SSC1 mathematic-scientific fundamentals,

SSC2 engineering fundamentals,

SSC3 subject in process engineering

SSC4 engineering applications,

SSC5 subject in engineering and natural sciences for the creation of focal points of studies,
SSC6 cross-subject studies

SSC7 Bachelor’s Thesis
SSC8 practical training





SSC1

SSC2

SSC3

SSC4

SSC5

SSC6

SSC7

SSC8

| ECTS

GENERAL STUDIES

General Scientific skills (64 ECTS cr)

BH10A0900

4

BK20A1901

2

BM20A0000

BM20A0200

BM20A0400

BM20A0600

BM20A0800

BM20A1401

WwIN WO W

BM20A1501

BM20A4301

BM30A0111

a1

BM30A0121

N

BM30A0131

CS31A0210

FV10A60p

FV13A1200

FV18A2800

WIN][O W

HARK2






General skills

provided by the Degree Programme (36 ECTS cr)

BH10A0101

BH20A0700

2

BH20A0800

BH40A0100

BH40A0701

BH50A0001

BH61A0000

BJ70A1300

BJBOA0001

BK20A1600

BL10A0100

wljoijwinN

CT60A0200

5

MAJOR SUBJECT, Environmental Technology

BH10A0300

10

BH60A0000

BH60A0100

BH60A0901

BH60A1500

gajwloujw

BH60A1800

BH60A2600

w

BH61A0200

BJ90A1000






MINOR SUBJECT 1, Energ

Technolog

BH20A0200 / 5 1
BH20A0500
BH20A0300 3
BH20A0450 3
BH30A0000 2
BH40A0300 1 2
BH40A1400 3
BH50A0200 2 2
GRAND
TOTAL 38 33 23 8 21 23 10 6 180
ASIIN min 32 36 32 10 20 18 12 6
[%0] 21,1 18,3 12,8 4,4 11,7 12,8 5,6 3.3
ASIIN min [%] 18 20 18 6 11 10
MINOR SUBJECT 2, HVAC Engineering
BH20A0300 3
BH40A1400 3
BH60A1200 2 3 1 1
BH60A1300 4 3
BH60A1400 3
GRAND
TOTAL 38 31 17 11 28 24 10 5 180
ASIIN min 32 36 32 10 20 18 12 6
[%0] 21,1 17,2 9,4 6,1 15,6 13,3 5,6 2,8
ASIIN min [%] 18 20 18 6 11 10

162

= min.
ECTS cr
without
Elective
studies

164

= min.
ECTS cr
without
Elective
studies





MINOR SUBJECT 3, Green

Chemistry

BH60A3100 2
BJ70A0701 4 2
BJ70A1400 6
BJ80A1000 6
GRAND
TOTAL 38 34 22 8 21 23 10 5 180
ASIIN min 32 36 32 10 20 18 12 6
[%0] 21,1 18,9 12,2 4,4 11,7 12,8 5,6 2,8
ASIIN min [%] 18 20 18 6 11 10
MINOR SUBJECT 4, Sustainable Business Management
A130A0250 6
A130A0500 6
A130A0550 6
CS31A0101 5
GRAND
TOTAL 38 28 12 4 21 46 10 5 180
ASIIN min 32 36 32 10 20 18 12 6
[%] 21,1 15,6 6,7 2,2 11,7 25,6 5,6 2,8
ASIIN min [%] 18 20 18 6 11 10

161

= min.
ECTS cr
without
Elective
studies

164

= min.
ECTS cr
without
Elective
studies





Summary

compared to SUBJECT-SPECIFIC CRITERIA , The Technical Comittee 01

ASIIN The Degree Programme
ECTS [%)]
ECTS % MS 1 MS 2 MS 3 MS 4

Mathematic-scientific fundamentals 18 21 21 21 21
Engineering fundamentals 20 18 17 19 16
Subject in process engineering 18 13 9 12 7
Engineering applications 6 4 6 4 2
Subjgct in engineering and nat.ural sciences for the 11 12 16 12 12
creation of focal points of studies
Cross-subject studies 10 13 13 13 26
Bachelor's Thesis 7 6 6 6 6
Practical training 5 3 3 3 3

10 9 11 9

MS = Minor Subject

% Elective studies





MODEL CURRICULAR ANALYSIS

Master's Degree, Environmental Technology, MORE RESEARCH ORIENTED

SUBJECT-SPECIFIC CRITERIA , The Technical Comittee 01

SSC1

SSC2
SSC3
SSC4

Advaced fundamentals and application of mathematics,
natural and engineering sciences

Cross-subject contents

Master's Thesis

Practical engineering activity





| ssci

| ssc2

SSC3

| ssca | EcCTsS

GENERAL STUDIES

Obligatory general studies (11 ECTS cr

BH10A0800 1 3

FV10A 4op 4

FV18A4500 1

HAR2 2

Elective general studies (so that 20 ECTS credits (min) are reached)

BM20A2401 5

BM20A3401 4
MAJOR SUBJECT, Environmental Technology

BHG60A0250 7

BHG60A0450 6

BHG60A0650 6

BHG60A2000 3

BH60A2101 7

BHG60A2900 3

BH10A1200

30






MINOR SUBJECT 1, Energ

Technolog

BH60A2401 |

4

Elective studies from the list

(for example)

of Energy Machines and Processes

BH50A0300 6
BH50A0500 5
BH50A0800 8
GRAND
TOTAL 59 11 30 5 120
ASIIN min 60 12 15 5
[%] 49,2 9,2 25,0 42
ASIIN min [%] 50 10

MINOR SUBJECT 2, Sustainable Community

BH60A2700 |

Z

Elective studies from the list of this Minor Subject (for example)

BH50A1200 6
BH60A2401 4
BL40A2300 3
GRAND
TOTAL 56 11 30 5 120
ASIIN min 60 12 15 5
[%] 46,7 9,2 25,0 42
ASIIN min [%] 50 10

105

'= min.
ECTS cr
without
Elective
studies

102

'= min.
ECTS cr
without
Elective
studies





MINOR SUBJECT 3, Green Chemistry

BH60A3200 2
BH60A3300 6
BJ70A1500 4
BJBOA0400 3
BJ90A0100 6
GRAND
TOTAL 57 11 30 5 120
ASIIN min 60 12 15 5
[%] 47,5 9,2 25,0 4,2
ASIIN min [%] 50 10
MINOR SUBJECT 4, Sustainable Business Management
BH60A1101 5
BH60A3000 5
Elective studies from the list of this Minor Subject (for example)
A380A0000 6
A390A0400 6
GRAND
TOTAL 36 33 30 5 120
ASIIN min 60 12 15 5
[%] 30,0 27,5 25,0 4,2
ASIIN min [%] 50 10

103

'= min.
ECTS cr
without
Elective
studies

104

'= min.
ECTS cr
without
Elective
studies





Summary

compared to SUBJECT-SPECIFIC CRITERIA , The Technical Comittee 01

ASIIN The Degree Programme
ECTS [%]
ECTS % MS 1 MS 2 MS 3 MS 4

Advaced fundamentals and application of 50 49 47 48 30
mathematics, natural and engineering sciences
Cross-subject contents 10 9 9 9 28
Master's Thesis 12,5 25 25 25 25
Practical engineering activity 4 4 4 4 4

13 15 14 13

MS = Minor Subject

% Elective studies
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Bachelor's Degree Programme in Environmental Technology

Elective courses are not identified in the calculations. Most of the Elective studies are recommended to be completed during B.Sc. 3.

Language studies ( 6 ECTS cr) have been omitted from the calculations (it is difficult to predict the distribution of these credits)
Also Practical training (2 ECTS cr) has been omitted from the calculations (it is usually completed during the summer holidays)

Summary Major subject: ENVIRONMENTAL TECHNOLOGY
ECTS cr 1. per. 2. per. 3. per. 4, per.
General Studies (GS) and B.Sc. 1, obligatory studies 56 18,5 13,5 10,5 13
Major Subject (MS) B.Sc. 2, obligatory studies 46 11,5 14,5 14 15
B.Sc. 3, obligatory studies 22 5,5 2,5 7 7
Total, obligatory studies 124 35,5 30,5 31,5 35
Minor subject 1: B.Sc. 1, obligatory studies 58 18,5 13,5 12,5 13
Energy Technology B.Sc. 2, obligatory studies 52 11,5 15,5 18 16
(GS + MS incl.) B.Sc. 3, obligatory studies 35 11 7 8,5 8,5
Total, obligatory studies 145 41 36 39 37,5
Elective studies 35
Minor subject 2: B.Sc. 1, obligatory studies 59 18,5 13,5 13,5 13
HVAC Engineering B.Sc. 2, obligatory studies 56 11,5 14,5 20,5 18,5
(GS + MS incl.) B.Sc. 3, obligatory studies 32 10,5 7,5 7 7
Total, obligatory studies 147 40,5 35,5 41 38,5
Elective studies 33
Minor subject 3: B.Sc. 1, obligatory studies 56 18,5 13,5 10,5 13
Green Chemistry B.Sc. 2, obligatory studies 66 15,5 18,5 21 20
(GS + MS incl.) B.Sc. 3, obligatory studies 22 5,5 2,5 7 7
Total, obligatory studies 144 39,5 34,5 38,5 40
Elective studies 36
Minor subject 4: B.Sc. 1, obligatory studies 56 18,5 13,5 10,5 13
Sustainable Business B.Sc. 2, obligatory studies 52 17,5 14,5 14 15
Management B.Sc. 3, obligatory studies 39 10,5 8,5 10 10
(GS + MS incl.) Total, obligatory studies 147 46,5 36,5 34,5 38
Elective studies 33






B.Sc. 1

Major subject: ENVIRONMENTAL TECHNOLOGY

Course number Course name ECTS cr 1. per. 2. per. 3. per. 4. per.
General scientific skills
BM20A0000 Mathematics SaEnKeAl 3 3
BM20A0200 Mathematics SGEnKeA2 5 1 4
BM20A0400 Mathematics SaEnKeB1 3 3
BM20A0600 Mathematics SSEnKeB2 2 1 1
BM20A0800 Mathematics SaEnKeB3 3 3
BM20A4301 Introduction to Technical Computation 4 4
BM30A0111 Physics, Part 1 5 3,5 1,5
BM30A0121 Physics, Part 2 4 2 2
BM30A0131 Physics, Part 3 5 1,5 3
CS31A0210 The Basic Course of Business Economics 3 3
FV13A1200 Teknisk svenska 2 2
General skills provided by the Degree Programme
BH10A0101 Introduction to Studies of Environmental 1 0,5 0,5

Techology
BH50A0001 Introduction to Energy Technology 2 2
BJ70A1300 General Chemistry Laboratory Course 3 1,5 1,5
BJBOAOOO1 General Chemistry 3 3
CT60A0200 Fundamentals of Programming 5 2,5 2,5
Major subject courses
BH60A0000 Basic Course in Environmental Engineering 3 1,5 1,5
TOTAL 56 18,5 13,5 10,5 13






Minor subject 1: Energy Technology

BH30A0000 Introduction to Nuclear Engineering 2 2
TOTAL 58 18,5 13,5 12,5 13
Minor subject 2: HVAC Engineering
BH60A1400 Basic Course in Environmental Engineering 3 3

for Buildings
TOTAL 59 18,5 13,5 13,5 13
Minor subject 3: Green Chemistry
TOTAL 56 18,5 13,5 10,5 13
Minor subject 4: Sustainable Business Management
TOTAL 56 18,5 13,5 10,5 13






B.Sc. 2

Major subject: ENVIRONMENTAL TECHNOLOGY

Course number Course name ECTS cr 1. per. 2. per. 3. per. 4. per.
General scientific skills
BH10A0900 Practical Measurements in Energy 6 3 3
Technology
BK20A1901 Basics of Technical Drawing 2 1 1
BM20A1401 Statistics | 3 3
BM20A1501 Numerical Methods | 3 3
FV18A2800 Finnish Spoken and Written Communication 3 1,5 1,5
for Engineers
General skills provided by the Degree Programme
BH20A0700 Fundamentals of Engineering 2 2
Thermodynamics
BH20A0800 Engineering Thermodynamics 5 2,5 2,5
BH40A0100 Renewable Energy 3
BH40A0701 Measurements in Energy Technology 2 2
BH61A0000 Fundamentals of Energy Economics 2 2
BK20A1600 Introduction to Physical Metallurgy and 5 2 2 1
Manufacturing Technology
BL10A0100 Basics of Electrical Engineering 3 1,5 1,5
Major subject courses
BH60A1500 Basic Course on Environmental Management 5 2,5 2,5
and Economics
BH60A1800 Introduction to Environmental Law 5 5
BH60A2600 Climate Change 3 3
BJ90A1000 Natural Recources in Chemical and Energy 3 1,5 1,5
Industries
TOTAL 46 11,5 14,5 14 15






Minor subject 1: Energy Technology

BH20A0200 Laboratory Course of Thermodynamics 3 1 1 1

BH40A1400 Fluid Dynamics | 3 3

TOTAL 52 11,5 15,5 18 16

Minor subject 2: HVAC Engineering

BH40A1400 Fluid Dynamics | 3 3

BH60A1300 Fundamentals of Energy Technology for 7 3,5 3,5
Buildings

TOTAL 56 11,5 14,5 20,5 18,5

Minor subject 3: Green Chemistry

BH60A3100 Introduction Course of Green Chemistry 2 2

BJ70A0701 Analytical Methods in Industry and 6 2 2 2
Environment |

BJ70A1400 Analytical and Organic Chemistry 6 2 2 2

BJBOA1000 Chemical Thermodynamics 6 3 3

TOTAL 66 15,5 18,5 21 20

--> The course "Analytical Methods in Industry and Environment I" might be moved to B.Sc. 3 in the academic year 2012-2013

Minor subject 4: Sustainable Business Management

A130A0500 Introduction to Business and Strategy 6 6

TOTAL 52 17,5 14,5 14 15






B. Sc. 3

Major subject: ENVIRONMENTAL TECHNOLOGY
Course number Course name ECTS cr 1. per. 2. per. 3. per. 4. per.

General scientific skills

General skills provided by the Degree Programme

Major subject courses

BH10A0300 Bachelor Seminar of Environmental 10 2,5 2,5 2,5 2,5
Technology

BH60A0100 Atmospheric Physics and Chemistry 5 2,5 2,5

BH60A0901 Environmental Measurements 3 3

BH61A0200 Energy Economics 4 2 2

TOTAL 22 5,5 2,5 7 7






Minor subject 1: Energy Technology

BH20A0300 Fundamentals of Heat Transfer 3 1,5 1,5

BH20A0450 Heat Transfer 3 1,5 1,5
BH40A0300 Applied Thermodynamics 3 3

BH50A0200 Introduction to Power Plant Engineering 4 4

TOTAL 35 11 7 8,5 8,5
Minor subject 2: HVAC Engineering

BH20A0300 Fundamentals of Heat Transfer 3 1,5 1,5

BH60A1200 Ventilation and Air Conditioning 7 3,5 3,5

TOTAL 32 10,5 7,5 7 7
Minor subject 3: Green Chemistry

TOTAL 22 5,5 2,5 7 7
Minor subject 4: Sustainable Business Management

A130A0250 Introduction to International Marketing 6 3 3
A130A0550 Introduction to Organizational Behavior 6 6

CS31A0101 Basic Course in Cost Management 5 5

TOTAL 39 10,5 8,5 10 10






Master’s Degree Programme in Environmental Technology

Elective courses are not identified in the calculations. They are completed during M.Sc. 1 and M.Sc. 2.

Language studies ( 4 ECTS cr) have been omitted from the calculations (it is difficult to predict the distribution of these credits)
Also Practical training (2 ECTS cr) has been omitted from the calculations (it is usually completed during the summer holidays)

Summary Major subject: ENVIRONMENTAL TECHNOLOGY

ECTS cr 1. per. 2. per. 3. per. 4, per.

General Studies (GS) and Major
Subject (MS) M.Sc. 1, obligatory studies 39 12 8 7,5 11,5
M.Sc. 2, obligatory studies 37 3,5 3,5 15 15
Total, obligatory studies 76 15,5 11,5 22,5 26,5
Minor subject 1: M.Sc. 1, obligatory studies 58 16 12 15,5 14,5
Energy Technology M.Sc. 2, obligatory studies 41 5,5 5,5 15 15
(GS + MS incl.) Total, obligatory studies 99 21,5 17,5 30,5 29,5
Elective studies 21
Minor subject 2: M.Sc. 1, obligatory studies 48 15 11 10,5 11,5
Sustainable Community M.Sc. 2, obligatory studies 48 5,5 5,5 18,5 18,5
(GS + MS incl.) Total, obligatory studies 96 20,5 16,5 29 30
Elective studies 24
Minor subject 3: M.Sc. 1, obligatory studies 49 15 14 7,5 12,5
Green Chemistry M.Sc. 2, obligatory studies 45 3,5 3,5 20 18
(GS + MS incl.) Total, obligatory studies 94 18,5 17,5 27,5 30,5
Elective studies 26
Minor subject 4: M.Sc. 1, obligatory studies 49 14,5 10,5 10 14
Sustainable Business M.Sc. 2, obligatory studies 49 9,5 9,5 15 15
Management (GS + MS incl.) Total, obligatory studies 98 24 20 25 29
Elective studies 22






M.Sc. 1

Course number

Course name

Major subject: ENVIRONMENTAL TECHNOLOGY
ECTS cr 1. per. 2. per. 3. per. 4, per.

General studies
BH10A0800

FV18A4500

Laboratory Course of Environmental
Measurements
Science Communication in Finnish

--> For the academic year 2012-2013, the course "Presenting in English" (2 cr,
It will be integrated with the course "Emission Trading".

Elective general studies (at least 9 cr, student selects from the list):

For example
BM20A2401
BM20A3401

Major subject courses
BH60A0250
BH60A0450
BH60A0650
BH60A2000
BH60A2900

TOTAL

Mathematical Modelling
Design of Experiments

Solid Waste Management

Air Pollution Control

Wastewater Management

Emission Trading

Corporate Responsibility and Management 1

3.-4. per.) might be added here.

5 2,5 2,5

4
7 3,5 3,5
6 3 3
6 3 3
3 1,5 1,5
3 3

39 12 8 7,5 11,5






Minor Subject 1: Energy Technology
Example 1: The student has chosen to deepen his/her studies in Power Plant Engineering.

BH50A0300 Power Plant Engineering 6 3 3
BH50A0500 Introduction to Combustion and Boiler 5 5
Technology
BH50A0800 Steam Boilers 8 4 4
TOTAL 58 16 12 15,5 14,5

Minor Subject 2: Sustainable Community
Example 2: The student has selected the following courses from the list "Elective studies":

BH50A1200 Energy Systems Engineering 6 3 3
BL40A2300 Energy Efficiency 3 3
TOTAL 48 15 11 10,5 11,5

Minor Subject 3: Green Chemistry

BJ70A1500 Analytical Methods in Industry and 1 1
Environment, Course Extension

BJBOAO400 Reaction Kinetics 3 3

BJ90A0100 Chemical Reaction Engineering 6 3 3

TOTAL 49 15 14 7,5 12,5

--> The course "Chemical Reaction Engineering" will be transferred to M.Sc. 2 (academic year 2012-2013), because it should be completed
after all the other chemistry courses.

Minor Subject 4: Sustainable Business Management

BH60A1101 Environmental Technology Project Work 5 2,5 2,5

BH60A3000 Corporate Responsibility and Management 2 5 2,5 2,5
TOTAL 49 14,5 10,5 10 14






M.Sc. 2

Major subject: ENVIRONMENTAL TECHNOLOGY

Course number Course name ECTS cr 1. per. 2. per. 3. per. 4. per.
General studies

Elective general studies

Major subject courses

BH60A2101 Advanced Course in Life Cycle Assessment 7 3,5 3,5

BH10A1200 Master's Thesis and Seminar 30 15 15
TOTAL 37 3,5 3,5 15 15






Minor Subject 1: Energy Technology

BH60A2401 Energy Recovery from Solid Waste 4 2 2

TOTAL 41 5,5 5,5 15 15

Minor Subject 2: Sustainable Community

BH60A2700 Energy Efficient Environment 7 3,5 3,5

BH60A2401 Energy Recovery from Solid Waste 4 2 2

TOTAL 48 5,5 5,5 18,5 18,5

--> It would be better to organize the course "Energy Efficient Environment" in periods 1.-2. Thus there would be more time

for the Master's Thesis in periods 3.-4.

Minor Subject 3: Green Chemistry

BH60A3200 Advanced Course of Green Chemistry 2 2

BH60A3300 Methods of Green Chemistry in 6 3 3
Environmental Technology

TOTAL 45 3,5 3,5 20 18

--> It would be better to organize these courses in periods 1.-2. Thus there would be more

It should also be concidered, whether one of these courses could be transferred to M.Sc. 1.

time for the Master's Thesis in periods 3.-4.

Minor Subject 4: Sustainable Business Management |
Example 3: The student has selected the following courses from the list "Elective studies":

A380A0000 Cross-Cultural Issues in International 6
Business

A390A0400 Organization Development 6

TOTAL 49

9,5 9,5 15 15
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Courses evaluation methods in the Degree Programme of Environmental Technology (share in a final grade [%])

BH10A0101

BH10A0300

BH10A0800

BH10A1200

BHG0A0000

BHG60A0100

BHG60A0250

BHG60A0450

BHG0A0650

BHG60A0901

BH60A1101

BHG60A1200

BHG60A1300

BHG60A1400

BHG60A1500

BHG60A1600

BHG60A1800

BHG60A2000

BH60A2101

BHG60A2200

BHG60A2401

BHG60A2600

BHG60A2700

BHG60A2800

BHG60A2900

BHG60A3000

BHG60A3100

BHG60A3200

BHG0A3300

Examination

70
80

60
50

50

40

40
40
70

70

75

25
50

60

50

50

100
(book exam)

50

Literature work,

Assignment seminar report
(calculation or laboratory
& design) report

80 (laboratory)

30
(literature work)
20
(literature work)
30
50
50
70 (case-study +
calculation)
100 (depends
on the case)
30 30 (laboratory)
30 30 (laboratory)
60
(literature work)
20
(reflective essay)
20
(reflective essay)
25
(literature work)
75
50
40
75
50
50

(literature work)

35 (case study)

70
(literature work)

70
(literature work )

30 (laboratory)

Seminar

20

(presentetion &
peer feedback)

10

Learning Final Home-
diary theses work
80
100
30
100
25
15
30
30

Lecture
tasks

10

Case-
exercises

10

10

50

20

Participation

Laboratory = Computer Visiting
Pass/Fail Lectures Excercises exercises traning Excursion Lectures

100 X X X

X X

X X 10 X

X

X X

X X X X

X X X X

X X X X

X X X

X X X X

X X X X

X

X X

X X

X X

X X

X X

X

X X

X

X

X X

X X

X X

X X

X X

Degree Programme in Environmental Technology (updated 12.6.2012 / KK)






Courses: Independent study hours - contact teaching ECTScr| Lectures Tutorials c-tl)—r?ttzlct dlggte gtir:j_y dlgr?testirgy Total work
hours hours [%] load [h]
B.Sc 1
BH10A0101 |[Introduction to Studies of Environmental Technology 1 9 2 11 15 58 26
BH60A0000 |Basic Course in Environmental Engineering 14 18 60 77 78
BH60A1400 |Basic Course in Environmental Engineering for Buildings 14 14 64 82 78
B.Sc 2
BH60A1300 |Fundamentals of Energy Technology for Buildings 7 28 45 73 109 60 182
BH60A1500 |Basic Course on Environmental Management and Economics 5 24 0 24 106 82 130
BHGE0A1600 fl?)a:sfi;:égﬁr:zjggnltzsr;vironmental Management and Economics (only 5 2 0 2 106 82 130
BH60A1800 |Introduction to Environmental Law 5 30 0 30 100 77 130
BH60A2600 |Climate Change 3 14 0 14 64 82 78
BH60A3100 |Introduction Course of Green Chemistry 2 14 2 16 36 69 52
B.Sc 3
BH60A0100 |Atmospheric Physics and Chemistry 5 32 8 40 90 69 130
BH10A0300 |Bachelor Seminar of Environmental Technology 10 6 0 6 254 98 260
BH60A0901 |Environmental measurements 3 14 12 26 52 67 78
BH60A1200 |Ventilation and Air Conditioning 7 14 38 52 130 71 182
M.Sc 1
BH60A0250 |Solid Waste management 7 28 30 58 124 68 182
BH60A0450 |Air Pollution Management 6 16 32 48 108 69 156
BH60A0650 |Wastewater Management 6 16 32 48 108 69 156
BH10A0800 |Laboratory Course of Environmental Measurements 4 2 36 38 66 63 104
BH60A1101 |Environmental technology Project work 2-7 0 0 0 52-182 100 52-182
BH60A2000 |Emission Trading 3 14 0 14 64 82 78
BH60A2200 |Air Pollution Control (only for foreign students) 3 70 20 78
BH60A2900 |Corporate Responsibility and Management 1 3 78 100 78
BH60A3000 |Corporate Responsibility and Management 2 5 4 20 24 106 82 130
M.Sc 2
BH10A1200 |Master's Thesis and Seminar 30 0 0 0 780 100 780
BH60A2101 |Advanced Course in Life Cycle Assessment 7 14 7 21 161 88 182
BH60A2401 |Energy Recovery from Solid Waste 4 18 16 34 70 67 104
BH60A2700 |Energy Efficient Environment 7 14 14 168 92 182
BH60A2800 |Energy and Environmental Challenges in Russia 5 8-20 0 110-122 85-94 130
BH60A3200 |Advanced Course of Green Chemistry 2 10 18 34 65 52
BH60A3300 |Methods of Green Chemistry in Environmental Technology 6 12 32 44 112 72 156
average 78 %
Tutorials = Case exercises, visits, summary sessions, eHOPS tutorials, Library visits, average 76 % ( Bachelor Seminar and Master's Thesis are nor included)

seminar sessions, field trips, CAD tutorials, introduction to laboratory work
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Statement of the students of the B.Sc. and M.Sc. programmes in Environmental
Technology

1. During the last few years, changes have been made both to the curriculum and the study guide
in order to help the students understand the objectives of the degree. In our opinion, the
department has succeeded well in the formulation of the learning outcomes, and their
accomplishment is dependent on each student him/herself. On the courses of our department,
the ratio of the workload and the ECTS credits is in our opinion reasonable, but compared to the
courses in the minors offered by other degree programmes, it seems that we have to work harder
for our ECTS credits.

2. In the beginning of the studies, the first year students are familiarised well with their
forthcoming studies, and in this, the student tutors have an important role. In our opinion, the
study materials used on the courses are good. Diversified teaching methods are used all the way
through the studies from the Bachelor’s degree to the Master’s degree. Attempts are made to
develop the study materials and teaching methods based on the students’ feedback. Some of the
course assistants have deficiencies in the communication skills when communicating with the
students. Study guidance is available if the student feels like needing it, and in the beginning of the
studies, students are advised where the student adviser and the study coordinator can be found.
The student adviser informs students of the possible jobs where the Bachelor’s or Master’s thesis
could be made. Job possibilities are also described extensively in the study guide. On behalf of the
department, special information on the working life possibilities is available only on the 1st year
course “Introduction to Studies of Environmental Technology”. In addition to this, students are
informed of the working life possibilities by using the graduates of the M.Sc. degree programme as
visiting lecturers, who during their visits also describe their own work. The department does not
actively organise possibilities for practical training.

3. The objectives are well defined and in our opinion they seem achievable. Our discipline is quite
new, and thus, the labour market is not aware of the competence of the experts in environmental
technology. It is still difficult to be distinguished from the experts in environmental sciences,
biology and further environmental fields. Due to the current economical situation, the
employment situation is not good, but from the students’ point of view, the labour market of the
growing environmental field looks however good. There are a lot of employment and
specialisation options, but the working life is not yet aware of them. Because the environmental
technology is still quite unfamiliar as a field of specialisation, we were in the beginning of the
studies not completely aware of what the content of the degree would be like.

4. Our degree programmes are implemented by a relatively small organisation which enables the
making of rapid changes. Regarding the level of difficulty, all the courses are on the same level,
and there are no courses sticking out from the rest that would be too easy or too difficult
restricting the studies. However, it is too early to comment the level of the new courses published
in the study guide this year. The course modules are well composed and the same issues are not
repeated on one course after another.
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