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I. SUBJECT DESCRIPTION
1. SUBJECT DATA

Subject name
Resource Optimization

ID (subject code) BMEGT42MSM1005-00

Type of subject
contact unit

Course types and lessons
Type Lessons

Lecture 4
Practice 0
Laboratory 0

Type of
assessment
exam grade
Number of
credits
5

Subject Coordinator
Name Position Contact details

Dr. Horváth György Ádám assistant professor horvath.gyorgy@gtk.bme.hu

Educational organisational unit for the subject
Department of Environmental Economics and Sustainability
Subject website
https://edu.gtk.bme.hu
Language of the subject
angol - EN
Curricular role of the subject, recommended number of terms
Programme: Design an Development Engineering for a Circular Economy
Subject Role: Compulsory elective
Recommended semester: 2

Direct prerequisites
Strong None
Weak None
Parallel None
Exclusion None

Validity of the Subject Description
Approved by the Faculty Board of Faculty of Economic and Social Sciences, Decree No: 580080/6/2026 registration number. Valid
from: 2026.02.25.
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2. OBJECTIVES AND LEARNING OUTCOMES
Objectives
The fundamental objective of the course is for students to approach the topic of resource management and optimization consciously and with
appropriate socio-environmental sensitivity. Under the aegis of biomimicry (innovation inspired by nature), students are introdced to the
functioning of natural processes, where nature is a model, a measure and a mentor. As nature supplies the nutrients for a vast array of industrial
processes, they are introduced to the characteristics and inherent problems within the use of the most significant natural resources. Finally,
students are also introduced to the forecasted evolution of the global population in order to be able to better plan resource use and design
processes.
Academic results
Knowledge

1. Knows the general and specific characteristics of the
circular economy, its design and development characteristics,
and its connection to related fields.

2. Has the engineering knowledge necessary for the design
and development of the circular economy.

3. Knows environmental technology systems, their design
and development methods.

4. Can communicate orally and in writing in at least one
foreign language on issues of circular economy design
and development.

5. Knows the concept of natural capital, the ecosystem
products and services provided by them; is able to
evaluate and quantify them.

6. Knows the taxonomy of natural resources, is able to
evaluate them from the perspective of the circular
economy.

7. Knows the problems of non-renewable energy sources,
and is able to plan transitions to renewable energy
sources.

8. Knows the input and output problems of water as a natural
resource.

9. Knows the role of soil and land in the circular economy
and their problems.

10. Knows the fundamentals of managing living natural resources,
living organisms, and the problems of food
production.

11. Knows the past and current problems of waste management,
and is able to reinterpret them as biological and technological
foods of the circular economy.

12. Knows the types of environmental pollution, is able
to quantify and evaluate them, and is able to reduce
or eliminate them according to the principles of the
circular economy.

Skills
1. Is able to design and develop systems that meet the

requirements of the circular economy.
2. Is able to evaluate the performance of systems that

meet the requirements of the circular economy, in the
economic, environmental and social dimensions.

3. Is able to incorporate the external expectations of
systems that meet the requirements of the circular
economy, including economic, environmental and social
expectations, with sufficient expertise and the appropriate
sensitivity in the systems they design, maintain or
develop.

Attitude
1. Strives to perform their work at a high level both

professionally and personally.
2. Strives to perform their work independently or in a

work group based in a system- and process-oriented
way, with a complex approach.

3. Strives to improve their knowledge by means of continuous
development.

4. Strives to ensure that both their own and their colleagues'
work is of high standard and outstanding quality.



5. Is committed to sharing knowledge and experiences with
colleagues, thus helping their development.

Independence and responsibility
1. Takes responsibility for the processes under their

command.
2. Encourages their co-workers and subordinates to responsible

and ethical professional practices.
3. Is able to solve their tasks independently, makes decisions

carefully, in consultation with representatives of
other fields, for which they take responsibility.

4. Shares acquired knowledge and experiences with colleagues
and practitioners in their field in formal and informal
ways.

5. Monitors legislative, technical, technological and
administrative changes related to the field.

Teaching methodology
Conventional introductory lectures, followed by 1) flipped classroom approach and 2) research exercises. These are repeated for the two parts
of the course, being: the environmental systems part and the natural resource optimisation part.
Materials supporting learning

● Tom Tietenberg, Lynne Lewis: Environmental and Natural Resource Economics 12th Edition. Routledge 9781003213734.
● Tom Tietenberg, Lynne Lewis: Natural Resource Economics (The Essentials) 2nd Edition. Routledge 9781032689111.
● Daniel J. Phaneuf, Tilman Requate: A Course in Environmental Economics: Theory, Policy, and Practice 9780521178693
● Christopher S. Cronan: Ecology and Ecosystems Analysis. Springer 9783031452598



II. SUBJECT REQUIREMENTS
TESTING AND ASSESSMENT OF LEARNING PERFORMANCE

General Rules
1) Regular and active participation in the classes is required, as the objective of the subject is to sensitize students and raise
awareness about the key topics of the course. Absences are only permissible to the extent permitted by the CoS for the completion of
the subject. 2) The subject consists of summative and formative mid-term performance assessments, as well as a final summative
performance
assessment in the form of an oral exam. In order to successfully complete the subject, all performance assessments must be
successfully
completed, and at least a satisfactory result must be achieved on each of them independently. 3) In the case of certain performance
assessments, there is no possibility for retakes or repeats. These are detailed in point 3.7.
Performance assessment methods
1) complex knowledge assessment: a series of tasks consisting of textual, shorter and longer expository questions, which primarily
assesses the students' conceptual knowledge, using both expository and numerical examples. 2) research project (work plan): a work
outline, work plan consisting of several aspects, based on which the instructor approves the research project task to be actually carried
out. The aspects include, among others, the title of the thesis, its objectives, research questions, possible hypotheses, main expected
results and difficulties, and the presentation of the literature intended to be used. 3) research project (report): the student presents
the research project in the form of a written work, but depending on the instructor's approval, this can be partially or completely
supplemented with other media (e.g. video). 4) exam: presentation of the research project task in front of the entire class, followed
by a questions and answers session, which is evaluated by everyone present. The scope weighting of the evaluators' evaluations shall
be determined later.
Percentage of performance assessments, conducted during the study period, within the rating

● Summative assessment (complex knowledge assessment): 20
● Formative assessment (research project work proposal): 5
● Formative assessment (research project report): 45
● Total: 70

Percentage of exam elements within the rating
● Oral examination: 30
● Total: 30

Conditions for obtaining a signature, validity of the signature
The condition for obtaining a signature is successfully completing all mid-term assessments.
Issuing grades
Excellent 95
Very good 89-94
Good 75-88
Satisfactory 63-74
Pass 50-62
Fail 0-49
Retake and late completion
1) Pursuant to the current CoS, each summative assessment can be retaken, repeated or completed late. 2) The mid-term summative
complex
assesment may be retaken or repeated free of charge on the first attempt during the late completion (make-up/retake) period. In the
event of a retake, the new result shall always overwrite the previous result. 3) If the student is unable to obtain a grade other
than 'Fail' even with the retake, repeat and late completion possibilities according to point 1), they may make a second attempt to
successfully complete the course after paying the fee specified in the regulations. 4) The research project assignment may not be
retaken or repeated due to the nature of this formative assessment. Late completion is permissible upon payment of a special procedure
fee specified in regulations, and upon obtaining a prior written consent from the lecturer authorising this late submission. 5) Retake,
repeat and late completion of exams is possible according to paragraphs 121 and 123 of the CoS.
Coursework required for the completion of the subject
Participatio
n

48

Preparation for
classes

24

Preparation for
mid-term complex
knowledge
assessment

12



Completion of
research
project

56

Preparation for
oral
examination

10

Total 150
Approval and validity of subject requirements
Consulted with the Faculty Student Representative Committee, approved by the Vice Dean for Education, valid from: 11.02.2026.
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III. COURSE CURRICULUM
THEMATIC UNITS AND FURTHER DETAILS

Topics covered during the term
In order to achieve the learning outcomes set out at point 2.2, the subject consists of the following thematic blocks. In the syllabi
of the courses announced in each semester, these topics are scheduled according to the calendar and other conditions.
1 Environmental systems, systems thinking. Models, equilibria, tipping points, sustainability.
2 Environmental pollution: concepts, typology, impacts.
3 Ecosystems and ecological foundations. Communities and ecosystems. Energy and material flows. Biomes, zonation and succession.

Investigating ecosystems.
4 Biological diversity and conservation. Origins of biodiversity, threats to biodiversity.
5 Water and aquatic systems. Water as an economic resource.
6 Soil and land use. Issues of food production.
7 Atmosphere and atmospheric protection, the greenhouse effect. Stratospheric and atmospheric ozone; photochemical smog.
8 Energy: fossil resources, the basics of carbon chemistry. Economic, social and environmental challenges: climate change and matters of

national security.
9 Decarbonisation: transitioning to the use of renewable resources. Systems thinking in energy supply. Technological limitations and

opportunities.
10 Resource taxonomy. From single-use resources to circular economy. Biological nutrients and technological nutrients.
11 From ownership to access. From product lifetime to product life cycle. Transitioning to a service mentality.
12 Population growth and demographic changes. Societies of the future and forecasted consumption patterns. Establishing societies of the

future: economic models and systemic changes. The path towards sustainability.

Additional lecturers

Approval and validity of subject requirements
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