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University Report: Hochschule Bremen - University of Applied Sciences (BUAS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Introduction 
 
Hochschule Bremen - University of Applied Sciences was founded in 1982 by fusion of four higher 
education institutions, the college of economics, the technical college, the college for social education 
and socio-economics and the college for nautics. Its roots extend back to the Bremen Navigation 
School, which was founded in 1799. In 2007 around 8000 students studied in 64 degree programmes 
distributed over 9 departments. BUAS holds 38 research and transfer institutions. Hochschule Bremen 
- University of Applied Sciences is characterized by two factors:  

1. Its internationality: more than 40 degree programmes include an internship and or a semester 
abroad and/or have an international focus, there exist around 270 international cooperation 
agreements.  

2. Its focus on applied sciences: second highest share in third-party-funds among German 
technical higher education departments (2002) 

 
In 2000 the University was awarded “Best Practice University” by the Centre for Higher Education 
Development for its innovations. In 2004 a graduate school (International Graduate Centre) was 
founded, which offers post-graduate part-time and full-time courses. With the international 
standardisation of graduate courses the diploma courses have been transferred and adopted to the 
Bachelor-/Master system. Hochschule Bremen - University of Applied Sciences is part of the Bremen 
Wbone, a network for higher education institutions for common share of WLAN structures. 
 
2. Academic Structure  
 
Basic requirements for taking up studies at Hochschule Bremen - University of Applied Sciences is the 
higher education entrance qualification. Some courses additionally require a pre-study practical 
placement or a completed vocational training. For some courses initial testing is carried out. The final 
degree is B.A. B.Eng. B.Sc. Students, who want to attend post-graduate courses (master courses with 
graduation M.A., MBA, M.Eng., M.Sc.) require a first degree for professional qualification (bachelor, 
diploma), good English language skills and in most cases first professional experiences. Bachelor 
Courses are designed for duration of 7 semesters, in exceptional cases for 6 or 8 semesters. The 
duration of master Courses is 2 to 4 semesters. Bachelor courses start in October; master courses 
have individual regulations due to their modular basis and usually start in October or March. Many of 
the courses are in English or bilingual (German/English). In around two third of the over 60 courses a 
study abroad is obligatory. Most of the courses also include a 3 to 6 month practical placement. 
 
Environmental Sciences and Environmental Technology, particularly waste management and 
renewable energy from biomass/waste are part of different courses of study at different departments: 

• Department of Civil Engineering: Bachelor and Master degree courses in Civil Engineering 
and Environmental Engineering 

• Department of Electrical Engineering and Computer Science in cooperation with the 
Department of Mechanical Engineering: Bachelor degree course in Energy Technology and 
Master degree course in Sustainable Energy Systems 

0.  Content 
 
Introduction       3 
Academic structure       3 
Courses of study with focus on waste management and renewable energy from biomass/waste   5 
Exemplary curricula and content of courses related to waste management    
and renewable energy from biomass/waste     11 
R&D Activities related to waste management and renewable energy from biomass/waste     14 
Future plans for the development of education modules and tools                15 
Possible integration of INVENT project results                   15 
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• Department of Naval Architecture, Ocean Engineering and Applied Sciences: Bachelor and 
Master degree courses in Technical and Applied Biology 

 
Figure 1 provides an overview on the academic structure at Hochschule Bremen - University of 
Applied Sciences and illustrates the interdisciplinary networking related to environmental sciences and 
the integration of waste management and renewable energy modules in different courses of studies 
(marked in bold).  
 

 
 
 
Figure 1: Hochschule Bremen - University of Applied Sciences: academic structure and integration of 
modules on environmental science particularly in waste management and renewable energy 
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3. Courses of study with a focus on waste management and renewable energy from 
biomass/waste 

 
The courses of study, which focus environmental science, particularly waste management and 
renewable energy are  

• Environmental Engineering (B.Sc.) 
• Environmental Engineering (M.Sc.) 
• Sustainable Engineering Systems (M.Eng.) 

 
The overall objective of the Environmental Engineering Programme (Bachelor and Master degree 
course) is to provide knowledge and skills for a future career in planning, development, design, 
implementation and controlling of environmental technology projects considering economic, ecologic, 
health and safety and regulatory aspects.  
 
Bachelor of Science (BSc) in Environmental Engineering 
 
The course duration is seven semesters. The first four semesters (year 1 and 2) are fundamental 
studies and professional studies hereupon. In the first year the modules compile basic knowledge 
related to the environment, environmental sciences and engineering science. Possible future practical 
applications are explained. In year 2 thematic priorities are environmental engineering technologies 
relating to civil engineering and general knowledge necessary to understand the role of environmental 
protection and the interfaces between environmental and engineering sciences. Practical applications 
support the identification and understanding of possible working fields.  
 
Year 1 and 2 comprise 12 modules, which consist of several lectures. Each module also includes at 
least one seminar/tutorial or training (Table 1). In addition the students are prepared for their year 
abroad. The courses on waste management are marked in bold. 
 
Table 1: Modules and lecturs of the Bachelor degree course in Environmental Engineering 

Module Lectures/Training 
Workload* 

(hrs.) /  
ECTS credits 

Environmental Chemistry 
General and inorganic chemistry 
Organic chemistry 
Environmental chemistry 
Training in Chemical methods 

300 
12 

Environmental Biology 

Cell biology 
Environmental hygiene 
Ecology and environmental protection 
Environmental microbiology 
Training in Bio-ecological tests and methods 

300 
12 

Mathematical-physical 
fundamentals 

Mathematics I 
Applied Physics 
Computer Science 
Mathematic-physical Tutorial 

240 
8 

Constructional Engineering 
Structural design 
Building material technology 
Materials 
Construction 

300 
8 

Ye
ar

 1
 

Mathematics and Metrology 
Mathematics II 
Metrology 
Environmental computer science 
Metrology Tutorial 

240 
8 
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Module Lectures/Training 
Workload* 

(hrs.) /  
ECTS credits 

Fundamentals of environmental 
technologies 

Mechanical process engineering 
Fluid mechanics 
Thermodynamics 
Fields of work in Environmental engineering 
Environment technology facilities 
Seminar in Environmental Engineering 
Training in Environmental Engineering 

300 
12 

English for environmental engineers I 
 

120 

 

*) Including lectures, seminars, training, laboratory work and self-study Total:1800 / 60 

Design and construction of 
environment technology facilities 

Costing, project planning and environmental 
economy 
Structural design for environmental technology 
Geotechnics 
Building-, planning- and environmental laws 

340 
12 

Water and sewage technology 

Water supply management 
Sewage water management 
Waste water treatment 
Biology of waste water cleaning 
Water chemistry and analysis 
Training: Methods in sewage technology 

330 
10 

Integrated Waste Management 
and environmental remediation 

Introduction to Integrated Waste Management 
Treatment and recycling technologies 
Biology of waste treatment and 
environmental remediation 
Contaminated sites monitoring and 
environmental remediation 
Training: Methods for management of wastes 
and contaminated sites 

330 
10 

Environmental process technology 

Thermal processes 
Chemical Interfaces technology 
Industrial water management 
Training in processes 
Seminar in processes 

340 
12 

Project Planning 
Processes automation 
Material- and energy flow analysis 
Project and environmental management 
Project in environmental technology 

330 
10 

Seminar for preparation of studies abroad 30 
2 

English for Environmental Engineers II 100 
4 

Ye
ar

 2
 

*) Including lectures, seminars, training, laboratory work and self-study Total:1800 / 60 

 
During year 3 the students go abroad to study at international universities. Academic staff of the 
Environmental Engineering Course guides and supports the selection process and assists with the 
application procedure at the foreign university. The students have the opportunity to choose from 
several international universities, e.g. in the UK, Canada, the United States, India, Denmark, New 
Zealand, Australia, France, Spain, Thailand. During the study abroad the student deepens his 
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technical know-how in his thematic priority on one hand and further develops his social skills as 
second important factor for his future career.    
 
In semester 7 follows a practical placement (workload 780 hrs, which is accompanied through the 
university by seminars (workload 120 hours). The Course is finalized with a Bachelor – Thesis (“final 
year project”) and a colloquium.  
 
Possible fields of work and activities for alumni of the BSc course in Environmental Engineering are: 

• National and international operating consulting firms and offices in the field of planning, 
design, consultation and implementation of environmental measurements 

• Municipal and federal authorities in the field of planning, administration and surveillance 
• Industry and service companies with main focus on environmental technology 
• Environmental departments in industry 
• Professional associations and organisations 

 
After graduation there are two possibilities: starting the career or continuing the studies with a Master 
Course. It is also possible to attend the Master Course in Environmental Engineering for people who 
have already professional experiences. Especially the practical placements and the Bachelor and 
Master thesis, which often is linked to a project of the local or regional industry, provide excellent 
opportunity for interaction between education and professional experience. Figure 2 summarises the 
Environmental Engineering Curriculum at Hochschule Bremen - University of Applied Sciences. 
 

 
Figure 2: Environmental Engineering Curriculum 
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Master of Science (MSc) in Environmental Engineering 
 
The Master Course in Environmental Engineering consists of two semesters for studies followed by 
one semester for the Master-Thesis. For admission a first degree for professional qualification 
(bachelor, diploma) in Environmental, Civil or Process Engineering or similar course at university, 
university of applied sciences or a comparable foreign university with an average mark of at least 
“good” (ECTS-grade A to B) are required. In addition a selection process is carried out among all 
candidates in order to verify their technical knowledge, professional experience and personal skills. 
The course is limited to 10 students; the course language is English. 
 
The objective of the accredited Master of Science degree course is the understanding of the optimal 
control of environmental technical systems and closed-loop cycle processes. The course aims to 
provide knowledge set for independent devising, implementing and managing environmental 
engineering projects, in detail providing advanced skills for understanding the underlying scientific, 
environmental, social and economic context. The specific objectives are to: 

• Provide a general perspective on environmental issues 
• Develop impact and risk assessment skills 
• Implement a sustainability and waste prevention ethic 
• Integrate environment and development criteria into all technical levels 
• Develop scientific skills in process optimisation and stability 

 
The course comprises five independent technical modules, which are taught by twos sub modules in 
semester 1 and 2 and additional courses in advanced mathematics and scientific method (Table 2). 
The courses relating to waste management and renewable energy from biomass and waste are again 
marked in bold: 
 
Table 2: Modules and Sub Modules of the Master degree course in Environmental Engineering 

Module Sub Modules Workload* 
(hrs.) 

Colloidal and Interface 
Chemistry 

Environment Interface Engineering 
Colloid and Interface Technology 300 

Environmental Biotechnology Engineered Ecosystems 
Sustainable Biomass Utilisation 300 

Waste Water Technology Planning and managing of waste water treatment plants 
Planning and managing of a sewer system 300 

Waste Management and 
Recycling 

Material and Waste Management 
Waste Treatment and Recycling Technologies 300 

Processing Mathematical Modelling, Simulation and Optimisation 
Process Sequencing and Automation 300 

Advanced Mathematics 120 

Scientific Method 180 

*) Including lectures, seminars, training, laboratory work and self-study Total: 1800 

 
Each module is assessed by a project work, colloquium or test. The overall assessment of the course 
consists of the Master-Thesis dealing with a chosen subject in form of a case study (duration 22 
weeks) and a subject comprehensive colloquium for defending the master thesis and consideration of 
the course contents.  
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Possible fields of work and activities for alumni are: 
• National/international consulting firms in the field of planning, design, consultation and 

implementation of environmental measurements 
• Municipal and federal authorities in the field of planning, administration and surveillance 
• Industry and service companies with main focus on environmental technology 
• Public utility and disposal companies 
• Environmental departments in industry 
• Companies in the energy sector 
• Professional associations and organisations 

 
 
Master Programme “Sustainable Energy Systems” 
 
The accredited Master of Engineering degree course consists of two semesters of fulltime studies and 
is finalised with the master dissertation carried out during the third semester. The programme 
resources are funded by swb AG and EWE, two local and regional operating energy supply 
enterprises. For admission a first degree for professional qualification (bachelor, diploma or 
equivalent) in electrical, mechanical, environmental, process or civil engineering or a discipline 
relevant to the programme, which has been finalised with an average mark of at least “good”, is 
necessary. In addition basic knowledge of German language is required. 
 
The Sustainable Energy Systems programme is an interdisciplinary, research orientated approach. 
The course aims at providing knowledge on energy generation, -storage and distribution in order to be 
able to analyse complex technical systems and to develop, design, manage and optimise sustainable 
energy solutions. Further development of conventional systems and energy production from 
renewable energy sources are of special importance. Programme details are: 

• Grit connection and integration for local power plants 
• Combined heat and power generation 
• Storage and backup systems 

 
The programme consists of seven independent modules, whereas the modules comprise seminars 
with integrated tutorials, training and project work, and a project on sustainable energy systems. The 
programme is characterized by the high degree of self–reliant student work. The duration for each 
module is four semester periods per week; each semester consists of 5 modules (Table 3). 
 
Table 3: Modules of the Master programme “Sustainable Energy Systems” 

Sem. Module 1 Module 2 Module 3 Module 4 Module 5 

1 Energy efficiency / 
conversion 

Renewable 
Energy I 

Renewable 
Energy II 

Energy storage 
and distribution System control 

2 Energy balancing Design- and pro-
ject management 

Specialisation modules: 3-step-project work on R&D 
“Sustainable Energy Systems” 

3 Master dissertation 

 
Each module is finalised by a proof of performance (project work, colloquium or test). The overall 
assessment of the course is the Master-Thesis.  
Possible fields of working and activities for alumni are: 

• Research and Development 
• Energy supply enterprises 
• Project planning and design 
• Plant design as supplier 
• Plant operation and maintenance 
• National and international consulting services 
• Financial services 
• Authorisation and Monitoring agencies 
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5. R&D activities related to waste management and renewable energy from biomass/waste 

 
Relevant research projects are carried out in the fields of solid waste management and recycling, 
water and wastewater management, environmental processing, environmental chemistry and 
biotechnology. Table 5 summarizes selected research projects. 
 
Table 5: Selected research projects related to waste management and renewable energy from 
biomass/waste 

Research Project / Duration Description 

Waste Management and Recycling 

e-Learning for environmental sound 
garages 

Qualifying courses for optimised waste water treatment, avoidance and 
safe handling of fluid and solid wastes, and identification and labelling 
of hazardous substances designed for modular application via e-
learning platform  

Waste to energy 

• Requirements for the treatment of municipal and industrial solid 
wastes to be utilised as RDF in power plants and industrial 
incinerators 

• Investigation of the existing waste management system and Material 
Flow Analysis for waste management and waste-to-energy options 
in Bremen  

BiWaRE 
Development of an integrated “decision support system” for the 
application of renewable energy technologies from organic substrates 
with applied examples from Vietnam and Thailand – implementation 
through networked experience of technology and training 

BIOREM 
Development of guidelines for bioremediation of shorelines 
contaminated by marine oil spills, for Vietnam, including a workshop 
and a training course whose results are disseminated and integrated 
into curricula 

SACODI Development of guidelines for segregation, collection and safe 
disposal of hazardous waste 

eLUISA e-learning for environmental protection and occupational safety in the 
small and medium automobile industry 

PROTEKT 

Development of practice oriented guidelines for the handling and 
treatment of oil contaminated water in industries and trades to promote 
environmentally friendly production and increase market opportunities, 
with applied examples for ten small and Medium Enterprises (SMEs) in 
Thailand 

Environmental Processing 

BioRealSIM Biogas simulation unit for the development of innovative automation 
strategies for biogas plants 

Biotechnology 

Applicability of wastes from cacao 
industry for manufacturing high 
quality products  

Considering the high amounts of biogenic waste that occur in 
Germanys food industry the project aims at exploring possible 
extraction of secondary raw materials, such as fats, proteins or 
carbohydrates for synthesis of high quality products. 

 
For their education and research activities related to waste management and renewable energy from 
biomass/waste the scientific staff and students can draw on the research infrastructure comprising a 
laboratory for waste management with equipment for characterising wastes (calorific value, plastic 
characterisation), mechanical treatment (sieves, shredder), the laboratory for municipal waster and 
waste water treatment with a lab scale sewage treatment plant and water quality analysis equipment, 
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a laboratory for process technology with a lab scale biogas reactor and a computer lab, including 
software for simulation of processes and material flow management. 
 
 
6. Future plans for the development of education modules 
 
With the establishment of the Master programme on Sustainable Energy Systems Hochschule 
Bremen - University of Applied Sciences has met the demand for education and concentration of 
knowledge in the field of sustainable resource management, energy production and consumption. 
Through its interdisciplinary approach the programme supports linking and networking activities within 
the departments of the university. Classical engineering subjects are combined with new components 
(compare chapter 3 and 4) in order to prepare students for future engineering tasks.  
 
Future activities involve strategies and structures in order to strengthen international cooperation 
between HEI, especially the development of appropriate exchange programmes to ensure the high-
quality knowledge transfer. Main aim is to provide the basis for understanding of sate-of-art 
technologies and future demands in the respective countries. 
 
The second main focus is to extend the cooperation links to the industry in order to apply the scientific 
knowledge to the demands of the industry and thereby promote innovation processes. 
 
 
7.  Possible integration of project results 
 
The outcomes of the project will be used for the integration of international aspects of waste 
management, in order to prepare students for international fields of work and activities, e.g. a career 
in international operating institutions or companies. Specific module contents and selected case 
studies on waste management in Asia will be integrated into the existing curricula on waste 
management and renewable energy from biomass/waste.  
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1. Introduction to the university 

The Technische Universität Dresden is one of the oldest technical universities in Germany 
and is justifiably proud both of its tradition in education and of its innovative study programs 
and research. The main university campus and the Faculty of Medicine campus are both 
close to the city center. Originally founded as a technical school in 1828, it was awarded the 
status of a Technical Academy in 1890 and in 1961 it was recognized as a University of 
Technology.  

Although the name "Technische Universität" implies that teaching and research is restricted 
to science and engineering disciplines, TU Dresden has developed into a so-called “full 
university” that offers a broad variety of subjects. Since German reunification in 1990, new 
departments have been added to the traditional departments of sciences and engineering. 
These include economics, humanities, languages and literature, social sciences, and 
medicine. As a result, the range of courses and research possibilities now offered by TU 
Dresden is extremely broad and quite unique in Germany. 

The Technische Universität Dresden consists of 14 faculties with focus on sciences, 
humanities and social sciences, engineering and medicine: 

Sciences 

! Faculty of Science 

Humanities and Social Sciences 

! Faculty of Philosophy 
! Faculty of Linguistics, Literature and Cultural Studies 
! Faculty of Law 
! Faculty of Education 
! Faculty of Business Management and Economics   

Engineering 

! Faculty of Electrical Engineering and Information Technology 
! Faculty of Transportation and Traffic Sciences "Friedrich List" 
! Faculty of Computer Science  
! Faculty of Mechanical Engineering 
! Faculty of Civil Engineering 
! Faculty of Architecture 
! Faculty of Forest, Geo and Hydro Sciences 

Medicine 

! Faculty of Medicine Carl Gustav Carus 
 

The faculty is responsible for the performance of studies on the basis of the regulations for 
study, examinations and practical training in the courses of studies represented by them. 
Research and teaching are realized by institutes, which are assigned to faculties. 
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Among many institutes of TU Dresden, the institute 
whose research area focuses on the major topics of 
interest of the project INVENT is the Institute of 
Waste Management and Contaminated Site 
Treatment (IAA). IAA was founded by the 
cooperation of the chair of Waste Management and 
the chair of Contaminated Site Treatment in 
December 1995. The institute is equipped with 
modern laboratories, lecture rooms and facilities and 

has large spatial capacities for research reactors. It is located in Pirna, a midsize town 15km 
SE of Dresden The combination of the teaching fields waste management, contaminated site 
treatment and systems analysis into a joint institute facilitates the approach to a wide area of 
related problems in environmental science. Beside science the main emphasis of research 
lies in the engineering and the economical scope of waste management and contaminated 
site treatment. This interdisciplinary approach is a very important part of the education at the 
institute and is in this way unique for German universities. 

2. Description of studying structure – graduated engineer 

The course Waste Management and Contaminated Sites Treatment is used as the training of 
graduate engineers so that they can play a leading role for solutions of manifold problems in 
the environmental sector. The study is divided in a 4-semester basic study period (including 
a diploma pre-examination), a 4-semester main study period and the preparation of the 
thesis. During the main study period the students have to complete the required subjects, the 
minor subject, the compulsory optional subject, the project work and the second mandatory 
internship for the engineering studies. The branches are divided in 6 main thematic groups 
(environmental economy, municipal water management, modeling and simulation, hydrology, 
process engineering and law). With the consistent modular structure of the study there is the 
possibility that training units of other domestic and foreign universities (e.g. SOCRATES / 
ERASMUS Programme) can be included. A high proportion of exercises, field trips and 
internships will offer students the applied learning and a seamless transition to the graduate 
activity. 

2.1 Study program and course contents 

The period of study in the field of waste management and contaminated site treatment takes 
9 semesters and it is divided into: 

! 4-semester course of the basic study period including a diploma pre-examination, 
! 2-semester basic specialist study period, by appending a three-month final project; 

can be finished with the Bachelor 
! 3-semester in-depth study, which ends with the diploma or with the master exam. 

All tests will be finished within the study period, after the completion of the courses. 
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The in-depth studies include: 

! Compulsory subjects (including election of a minor subject in the complex offering: 
hydrology, municipal water management, environmental economics, process 
engineering, water management, aquatic ecosystems)  

! Compulsory optional studies (selection from problems of waste management, 
environmental liabilities, and the mathematical modelling of the six minor complexes)  

! Project Studies (procedures in the handling of projects, team work)  

! Specialist Internship (8 weeks within the semester break held in institutions that deal 
with problems of waste management, treatment of contaminated sites, process 
engineering and water management) 

! Diploma or Masters thesis (for the requirement and the preparation of written work 5 
months are estimated) 

The training is a priority of the Institute for waste management and contaminated site 
treatment and the other five institutes of the water management branch of study. Extensive 
teaching duties are administrated by the Faculties of Mathematics, Natural Sciences, 
Economics, Mechanical Engineering and the Faculty of Law. 

2.2 Visit abroad opportunities 

By means of several projects (DAAD, ERASMUS, ICAP) the TU Dresden has the possibility 
to give the students the chance of studying abroad. These projects include nearly all 
European countries as well as Japan, Argentina, Brazil and also countries of the previous 
Eastern Bloc. Equipped with a stipend the students can study a semester or sometimes more 
in a foreign country. 

Study at TUD Study abroad 
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Countries with ERASMUS agreement (ISAP 2008-2009) 

 

 
Countries with ISAP agreement (2008-2009) 
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3. Curriculum related to environmental sciences – master degree 

The Department of Hydro Sciences at the Technische Universität Dresden established the 
Master’s Program in order to attract foreign students to a German university. The course 
offers a graduation path towards a Master of Science in Engineering, prerequisite is the 
Bachelor’s Degree.  

The overall aim of the master’s course is to provide a broadly based education and training 
which aims to foster the development of critical judgment and independent scientific work in 
the field of waste management and contaminated site treatment.  

The normal duration of the course is tree academic semesters with the third semester 
reserved for the final project of five months duration. For students with a good basic 
knowledge in science but no previous knowledge on waste management and contaminated 
site treatment two additional semesters are recommended for the master’s course.  

During the courses the students study special subjects and problems of waste management 
and contaminated site treatment. The timetable for the study program shows the obligatory 
courses and their order within the semesters. 

In addition the students should specialize in some of the following minor subjects: 

! Municipal and industrial water engineering 
! Hydrology 
! Environmental economy 
! Process engineering 
! Water management 
! Aquatic ecosystems 

During the master’s program three complexes are given for choice as courses within the 
selected compulsory studies. Here the students receive special training in the fields of the 
minor subjects and additional in: 

! Selected topics of waste management 
! Selected topics of contaminated site treatment 
! Selected topics of mathematical modeling 

The lectures of the selected obligatory studies and the minor subjects and their order within 
the semesters are shown for each complex at the end of the timetables. At the master’s 
course the 3rd semester is set apart for the thesis.  

At the thesis for the master’s degree the abilities to work at waste or water engineering 
problems in the field of basic or applied research shall be proved. Alternatively a complete 
practical engineering task in planning and design has to be solved. This work is to show that 
the students are capable to apply their knowledge from the studies in a complex way. For the 
thesis one of the 3 special subjects (waste management, contaminated site treatment or 
mathematical modeling) can be selected.  

The results of the thesis have to be presented within the scope of a public defense before the 
tutors and the examination committee and have to be reasoned in a professional discussion. 
The successful completion of studies is documented in a master’s certificate and a university 
record on the examinations and the thesis. 
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Study program for master’s degree:  
“Waste Management and Contaminated Site Treatment” 

 
Abbreviations: 
L: Lecture  P: Practical Training AR: Achievement Records 
Ex: Exercise E: Examination  EC: Examination Component 
Exc: Excursion 
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3.1 Description of courses 

The following list of lectures shows the different subjects of the basic and main studies and of 
the specialization. Because the course of studies in Waste Management and Contaminated 
Site Treatment is unique among German universities every lecture is shown in the list. The 
description of the lectures has the following pattern (example): 

 
Water Supply 
W/S    2 1 0 / 2 1 1   7 ECTS 

 
Water supply   title of the lecture 
W/S    the lecture includes 2 semesters 

(starting with the winter semester) 
W    winter semester 
S    summer semester 
2    number of teaching lessons per week and semester 
1    number of exercise lessons per week and semester 
1    number of practical training per week and semester 
7 ECTS    number of ECTS-credits 
SWS    number of lessons per week 

(in minor subject and selected compulsory subject) 

3.1.1 Waste management 

!  Thermal Waste Treatment I+II 

   W+S   2 0 0 / 2 0 0  6 ECTS 

The lecture is divided in two parts. The first part deals with the combustion of domestic and 
commercial waste, of hazardous waste and the gasification of waste. The main topics of the 
combustion of domestic waste are to introduce to the processes of combustion and air 
purification, the methods of using energy and output products as well as methods of 
wastewater purification. Some specific constructive features of combustors for hazardous 
waste including the specific problems of these input materials are given. The field of 
gasification of waste will be made accessible to the students by introducing to the physical 
and chemical basics of this topic. Problems of environmental protection are explicated. 

The second part gives an introduction in regulations for thermal waste treatment. A lot of 
mathematical exercises deal with basics of combustion calculation, with mass and energy 
balances and with calculation of thermal efficiency. The course finishes with a presentation of 
the input and output materials and the different construction methods of reactors. 

- Prerequisites:   basics of waste management 
- Achievement test:  written 

 

!  Planning and Pre-Calculation of Waste Treatment Plants 

   W   2 0 0   3 ECTS 

This course has two main working subjects. One is to deliver a basic knowledge on a 
theoretical level about the planning of waste treatment plants, as well as methods of pre-
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calculation of financial requirements and running costs of the plant. In the second part, the 
theoretical knowledge of planning and pre-calculation will be applied to a practical example. 
The realisation takes place in the course. 

- Prerequisites:   basics of waste management 
- Achievement test:  written or oral 

 

!  Environmental Process Engineering 

   W   2 0 0   3 ECTS 

As introduction, it is given an overview for necessity of operative environmental protection in 
mechanical and thermal process engineering with an interdisciplinary reference to waste 
management and water engineering. Fluid dynamics, mass and heat transport, and 
separation processes of solids and fluids (mechanical, thermal) are treated concisely. 

The terms: system, quantity and balances are defined and the theory of dimension and 
similarity is derived. The course outline includes applied engineering methods for 
environmentally sound manufacturing processes, resource sensitive (circular) concepts, and 
measures to avoid waste and waste water. In the course are discussed: Recycling 
management, students develop solution strategies. 

- Prerequisites:   basics of chemistry, physics and process engineering 
- Examination:   oral 

 

!  Biological Technologies of Waste Treatment 

   W   2 0 0   3 ECTS 

The lecture deals with biological processes of treatment and degradation in waste 
management facilities. Legal, technical and economic aspects of planning and administration 
are discussed and pre-calculated. 

Topics:   Definition and characterization of waste 
Legal general framework 
Biological degradation processes (aerobic/anaerobic) 
Biological technologies (composting, fermentation, MBA) 
Pre-calculation of plants 

- Prerequisites:   basics of chemistry and physics, lecture “Waste Management I+II” 
- Examination:   oral 

 

!  Recycling Technologies 

   S   2 0 0   3 ECTS 

The course deals in the first part with the basic operations of mechanical processing and 
introduces the accompanying machine elements. Their operational area in waste 
management is discussed, regarding recovery rates and economic feasibility of the 
processes. The practical meaning is demonstrated by giving examples of recycling 
technologies for building and construction waste and for plastic waste. Also some new 
developments in recycling technologies are considered. The second part, „Recirculation of 
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Industrial waste“, is about the possibilities to implement closed circles of materials in 
industrial companies. More contents of this topic are material and energy balances and ways 
of changing and creating products to be suitable for a later recycling, all of this important 
elements of a modern waste and recycling management. 

- Prerequisites:   basics of waste management 
- Achievement test:  written 

Apart from courses on waste management, the IAA offers interdisciplinary courses and 
seminars on contaminated sites treatment and mathematical modelling. Together with 
practical training, project study and evaluation of case studies in environmental technologies, 
they belong to the obligatory courses required for a master degree.  

Additionally, an important number of ECTS credits are obtained from lectures on minor and 
selected compulsory subjects (not presented in this report). 

  

3.1.2 Contaminated site treatment 

• Contaminated Site Treatment III  
  (Evaluation of Contaminated Sites and Remediation Techniques) 

   W+S   2 2 0 / 2 0 0  6 ECTS 

The objective of the course is to provide the basics of the evaluation of contaminated sites 
concerning their environmental risk assessment (air, water, soil). The techniques available 
for protection and remediation are described in detail and examples are given. Basic 
knowledge in chemistry, microbiology and civil engineering is required. 

- Prerequisites:  basics of geology, chemistry, microbiology 
- Achievement test:  written 

 

• Contaminated Site Treatment IV  
  (Environmental biotechnologies) 

   S   2 0 0   3 ECTS 

The lectures are divided into three parts: 

! Overview about metabolism processes in living organisms 
! Possibilities of creation of biotechnological products using these processes 
! Application of natural metabolism processes for biological remediation of 

contaminated sites 

- Prerequisites:   basics of chemistry, biology, biochemistry 
- Examination:   written 

 

• Water Protection I+II  
  (Hazardous substances, risk assessment) 

   W+S   2 0 0 / 2 0 0  6 ECTS 

This course provides an overview on methods concerning the protection of surface and 
groundwater. It is based on water management, ecology of environmental protection, 
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hydrology. Moreover basic knowledge in geology, soil science and hydrochemistry is 
required. Hazardous substances and their risk assessment are subject of the course. 

- Prerequisites:  basics of chemistry, water engineering, geology and soil sciences, 
hydrology, hydrochemistry 

- Examination:   written 

 

!  Remediation of Contaminated Aquifers 

   S   2 0 0   3 ECTS 

The objective of the course is to provide a detailed knowledge on protection- and remediation 
methods in the field of groundwater. Physico-chemical as well as biological techniques and 
combinations of them are presented. The spectrum covers sampling techniques, analytical 
approaches, control systems and success prove. Fundamental knowledge in chemistry, 
groundwater management, microbiology and civil engineering is required. 

- Prerequisites:   basics of civil engineering 
- Examination:   written 

 

3.2 Practical training in environmental technology 

 

!  Technical Experiments and Laboratory Exercises 
W    0 0 4    6 ECTS 

!  Pollutant Analytics, Degrading Experiments 
W    0 0 4    6 ECTS 

!  Groundwater Measurement Technology 
W    2 0 1   4.5 ECTS 

!  Soil and Water Analytics 
W    1 2 0    4.5 ECTS 

!  Sample and Measurement Technologies 
W    0 0 2    3 ECTS 

In this practical training the students shall gain a deeper understanding of practical aspects. 
The students take water, soil and waste samples, realize measurements on the spot and in 
the laboratory, analyze various pollutants and prepare and perform experiments. The training 
contains the evaluation and interpretation as well as the critical view on the results. 

Prerequisites:   basics of biology, chemistry and computer science 
Examination:   written or oral 

 

3.3 Mathematical modeling 

!  System Analysis of Water Management 

   S   2 1 1   6 ECTS 
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The course deals with problems of system theory, study of transmission relation, modelling 
and simulation, solving of differential equations, methods of indirect parameter identification 
and knowledge based methods of processes in the soil and groundwater zone. The goal on 
the course is that the students develop abilities and become versed in solving mathematical 
problems of groundwater management and controlling including modeling and simulation. 

Prerequisites:  basics of mathematical and natural sciences, knowledge of 
processes of subsurface water 

Examination:   written 

 

• Information Processing in Water Management 

   S   0 2 0   3 ECTS 

The course gives an introduction in application of simulation programs. Deepening and 
specialised knowledge of several programs as well as basic skills of programming are taught. 

Prerequisites:  basics of informatics and information processing, description of 
processes of subsurface water 

Examination:   written 

 

3.4 Seminar 

   S   0 2 0   3 ECTS 

The students can choose a topic from a variety of themes for giving a lecture and working out 
a report. The contribution to the course contains of a lecture of about 20 minutes and a 
following discussion. On one course data there shall be lectures of two students which are 
coordinated in their content. The students will get an examination receipt after drawing up the 
reports. The target of the course is to convey basic elements of scientific working methods. 

Prerequisites:   basics of waste management and contaminated site treatment 
Achievement test:  evaluation of the report 

 

 

3.5 Case studies 

   S   0 2 0   3 ECTS 

During the course several student teams will develop solutions for complex problems on the 
field of waste management and contaminated site treatment. The results are presented and 
defended. The presented case studies are critically discussed. 

Prerequisites:   basics of waste management and contaminated site treatment 
Achievement test:  evaluation of the report 

 

3.6 Project studies 

   W   2 4 8   21 ECTS 
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Project studies highly rely on the communication and co-operation among the students. 
Different modes of team communication are to be supported; several team work spaces will 
be provided and interconnected. Scientific problems on the field of waste management or 
contaminated site treatment are to work in groups of two till four students. The results are 
defended. 

Prerequisites:   basics of waste management and contaminated site treatment 
Achievement   test: evaluation of the report 

 

3.7 Minor subject 

   W+S      15 ECTS 

Students studying towards a master’s degree select subjects in four of the above fields 
adding up to 8 lecture sessions (SWS) per subject field. The student selects one of the four 
fields to become his major field and selects additional subjects that amount to 12 lecture 
sessions (SWS). 

 

3.8 Master thesis 

   S   5 months  30 ECTS 

In the master’s thesis the student shall prove his own ability to work at problems of waste 
management and contaminated site treatment in the field of basic or applied research. 
Alternatively, the student has to solve a complete practical engineering task in planning and 
design. The master’s thesis is to show that the student is capable not only to master the 
basics of natural sciences, technology and engineering lectured during the studies but also to 
apply them in a complex way. 

The results of the master’s thesis have to be presented within the scope of a public defense 
in front of tutors and examination committee and have to be reasoned in a professional 
discussion. 

The master’s thesis is to confirm that the student can apply the basics of science and 
engineering obtained in the study. 

The results of the master’s thesis are to be represented in the context of a defense before 
the consultants and the examination commission in a public procedure and be evaluated in 
discussion. The grade for the defense is makes up a third of the total grade for the master’s 
thesis. 

4. Research infrastructure and resources 

4.1 Laboratories 

The institute of waste management and contaminated site treatment of the TU Dresden in 
Pirna is equipped with a comprehensive laboratory. The laboratory is divided into several 
categories (e.g. biology, analytic, conditioning and preparation). The analytical equipment 
comprises: 

!  Different aggregates for the pre-treatment of the samples (cutter (Rotary Shear, 
Cutting Mill, Ultra Centrifugal Mill, Mixer Mill), drying chamber, muffle furnace, 
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aggregates for filtration) 
! Different aggregates for digestion of samples (calorimeter, microwave) 
! Columns of various sizes for simulation experiments in saturated and unsaturated 

zones 
! Small chamber kiln for investigations of the thermal behaviour of the samples 
! Fermenter and composter for investigations of the aerobic and anaerobic behaviour 

of the samples 
! Gas Chromatographs (GC) with different detectors: GC/MS, GC/ECD, GC/FID 
! LC/MS/MS with additional UV-photodiode array detector (DAD) 
! Atomic Absorption Spectrophotometer (AAS) 
! X-Ray Fluorescence Analyser (XRF, German: RFA) 
! Ion chromatograph (IC) 
! Total Organic Carbon Analyser (TOC-Analyser) 
! Elemental Analyser (EA) 
! Inductively Coupled Plasma Emission Spectrometry (ICP) 

   
Ion Chromatograph (IC) and Atomic Absorption Spectrophotometer (AAS) in our laboratory 

With this equipment and the particular training of our team in the laboratories it is possible to 
analyse the following compounds: 

! Total organic carbon (TOC), dissolved organic carbon (DOC) 
! Total carbon, total sulphur, total chlorine 
! Ions, e.g.: Cl-, F-, Br-, SO4

2-, SO3
2-, S2-, PO4

3-, NH4
+, NO3

-, NO2
- 

! Metals, e.g.: Fe, Cu, Ni, As, Hg, Cr, Pb, Cd, Zn, Mn 
! Aldehydes, organic acids, proteins 
! Hydrocarbons and BTEX 
! Volatile chlorinated hydrocarbons (e.g.: trichloroethylene) 
! Methyl tert-butyl ether (MTBE) 
! Chlorobenzenes 
! Polycyclic aromatic hydrocarbons (PAH) and some derived heterocycles 
! Glycols and phenols 
! Endocrine disrupting compounds 
! Microbiological parameters, e.g.: most probable number (MPN), colony forming units 

(CFU), total cell counts (TCC) 

A special configuration of the institute of waste management and contaminated site 
treatment is a pilot fluidized bed reactor with a thermal output of 330 kW. This pilot plant is 
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endued with an online gas analysis of the hot exhaust gas. Therefore this reactor gives a 
multitude of possibilities for verifications of the thermal behavior of samples. 

       
The pilot fluidized bed reactor at IAA 

4.2 Computer network 

4.2.1 In the institute  

All larger analytical devices in the institute are provided with a computer for data 
interpretation. Furthermore, a local network of about 40 computers gives every employee the 
possibility to permanently be connected with the World Wide Web, offering as well data 
exchange possibilities. Additionally, there are several laptops and beamers available for 
meetings and presentations at the institute or elsewhere. 

4.2.2 At the university 

Besides the computer network belonging to the institute, the students have the possibility to 
use the University Computing Lab (UCL) located in Dresden in the university campus. UCL 
has a number of PC-workstations available for individual work and also helps with software 
etc. At TU Dresden all students (including exchange students) can get their own email 
address and the necessary formalities are taken care of during registration. 

The UCL offers to students: 

PC-pool. There are available many Windows-PCs as well as Macintosh-PCs mainly for free 
practicing under expert guidance and permanent supervision. The pools offer access to other 
computers and network services. A choice of documentation and instruction leaflets for the 
basic studies is available. 

Workstations and X-Terminal pool. Workstations from different manufacturers and X-
terminals are available to the public in the University Computing Center. 

The network reference center. There you can get advice specifically concerning the 
possibilities of working in the Science Network and Internet as well as using the available 
services. A limited number of workplaces allow one's own working under expert supervision. 

Further training courses. The University Computing Center performs many further training 
courses, with their main focus on using of computers under UNIX; services in the Science 
Network and PC-applications. 

Software consultation. Here, information can be gathered about acquisition and usage. Also 
special literature is available there on a limited scale. 
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4.3 The University Library 

The Saxony State and University Library (SLUB) contains more than 8.9 million media 
materials, of which approx. 4.9 million books, 10 250 journals, periodicals and subscriptions, 
and 48 900 electronic journals and periodicals (as of January 2007). After moving to a brand-
new building (2002) close to the university campus (2002), the library is now one of the 
biggest libraries in Germany. The new building offers, in addition to a huge reading room, 
individual workplaces that can be reserved by students. The International Office, together 
with the library staff, organizes guided tours for international students at the beginning of 
each semester. It is worth seeing the new building not only because of its media material but 
also because of its impressive architecture. Of special interest for students and employees of 
TUD is the Center for Information on Patents and the Office for Standards/DIN Collection of 
the University Library, with their rich offers of national and international patents, standards 
and inquiry means. 

5. Perspectives for graduates 

5.1 Job opportunities 

For graduates of the course waste management and contaminated site treatment there are 
several job opportunities in companies, municipalities, associations, planning and 
engineering companies as well as in environmental departments of industry and the public 
sector on issues of waste disposal, recycling and waste prevention and also on the 
evaluation and remediation of contaminated sites. In addition, the graduate can deploy in 
teaching and research tasks of national and international academic and research institutions. 

5.2 Working fields 

Every year round about 10 students achieve the graduate engineer degree. Nearly all 
graduates of the institute are mostly working in German companies which are engaged in the 
environmental sector, planning offices or directly in the waste management sector (e.g.: 
Nehlsen). In addition, part of graduated students is working at national academic institutions 
and aims to further receive a PhD degree (e.g. TU München, Universität Stuttgart). 

5.3 Further education 

The Institute of Waste Management and Contaminated Site Treatment offers various 
opportunities for graduates to be involved in different specific projects and close their work 
with a PhD degree. At present, about 24 graduates are enrolled as PhD students at the 
institute and another four are to receive the postdoctoral lecture qualification. Consequently, 
this facts show that the Institute of Waste Management and Contaminated Site Treatment of 
TU Dresden offers good possibilities for students and graduates for further education and 
working in the field of waste management. 

6. Research activities relevant to the project 
Over the years, the IAA at TU Dresden has joined a series of projects with focus on waste 
management, renewable energy, contaminated site treatment and so on. The experience 
gained resulted from national and international cooperation with partner universities, as well 
as with private companies and consortia.  

A selection of relevant projects and activities in the field of waste management is listed 
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below: 

!  Development of an utilization strategy for biowaste for production of biofuels through 
watery purification, biogas synthesis and thermal processes 

!  Development of a rapid test for the product optimizing of refused-derived fuel 

!  EdDe - Energy efficiency improvement and CO2 avoidance during waste incineration 
Ð technical and economic assessment 

!  PROTEKT - Handling and Treatment of Oil Contaminated Water in Thai Industries 
and Trades 

!  ElektroG - Legal and functional basics according to the German Act Governing the 
Scale, Return and Environmentally Sound disposal of Electrical and Electronic 
Equipment 

!  Silicon dioxide from organosilicon compounds in waste - source, formation and 
elimination 

!  ISTEAC - Integration of solid waste management tools into specific settings of 
European and Asian communities 

!  SEED - Creation of optimum knowledge bank for efficient E-waste management in 
India 

!  BiWaRe - Development of an integrated Òdecision support systemÓ for the application 
of renewable energy technologies from organic substrates with applied examples 
from Vietnam and Thailand Ð implementation through networked experience of 
technology and training 

!  RENEW Ð Feasibility study on the production of renewable energy for Phu Quoc/S.R. 
Vietnam, by biogas plants and biomass combustion plants 

!  BIOREM - Development of guidelines for bioremediation of shorelines contaminated 
by marine oil spills, for Vietnam, including a workshop and a training course whose 
results are disseminated and integrated into curricula 

!  SACODI - Development of guidelines for segregation, collection and safe disposal of 
hazardous waste 

7. Development of innovative education modules 

With financial support kindly provided by DAAD (German Academic Exchange Service), the 
Institute of Waste Management and Contaminated Site Treatment of TU Dresden has been 
developing and successfully implemented an entire master program in Hanoi, Vietnam, in 
collaboration with Hanoi University of Science and Vietnam National University. The master 
course follows entirely the German curriculum and the graduating students receive a double 
degree. The program has been running for four academic years (2004 Ð 2008), German 
lecturers holding lectures each year for about 20 Vietnamese students. 

8. Possible integration of project results 

Since the project output is oriented on learning material in the field of waste management, 
the learning modules generated by the project and available online can be used as 
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alternative learning support especially by the students of the master course at IAA, but also 
by regular students who wish to polish their study using an international approach. The case 
studies presented will provide awareness on waste management problems in Asia, helping 
students to better understand waste management processes on a global scale and be 
prepared for a wider spectrum of challenges. As consequence, their chances for an 
international career will increase and this will overall lead to strengthening the European – 
Asian cooperation in the field of waste management, and not only. 
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HHL – Leipzig Graduate School of Management 

Report 

 

1. Introduction 

Organization and Mission: HHL Ð Leipzig Graduate of Management (henceforth 

ÒHHLÓ) was established in 1992 as a private business school with the right to 

award the doctoral degree and the Habilitation. HHL is approved by the Free 

State of Saxony, and institutionally accredited by the renowned US-American or-

ganization AACSB International. According to the latest rankings in, e.g., karriere 

(Handelsblatt) HHL is ranked number 2 among all business schools and faculties 

of business administration in Germany.  

HHL is today organized as a non-profit organization (gGmbH), its shareholders 

are the Leipzig Chamber of Industry and Commerce (IHK zu Leipzig), the Society 

of Friends of HHL (Gesellschaft der Freunde der HHL e.V.) and the Kramer 

Foundation of HHL (Kramerstiftung der HHL).  

However, HHLÕs roots go back as far as 1898, when the Handelshochschule 

Leipzig was founded with the mission to educate effective leaders for the many 

business companies, which emerged with an increasingly flourishing world trade. 

Those young leaders were however expected to act responsibly to further the 

well-being of the nation. Eugen Schmalenbach, the founding father of the German 

Betriebswirtschaftslehre, was among HHLÕs first students with enrolment number 

43. For this and other reasons, HHL is widely considered to be the cradle of what 

we call nowadays ÒBusiness AdministrationÓ. 

With its mission statement to educate Òeffective and responsible business lead-

ersÓ, HHL thus goes back to its roots and highlights the importance of issues of 

responsibility (or of sustainability) in all its study programs. The goal is to educate 

business leaders who understand that only ÒsustainableÓ actions support the sur-

vival of a company in the long-run. ÒSustainabilityÓ thereby implies among other 

things that the interests of all stakeholders of a company have to be respected in 

the decisions in an appropriate way.  
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As a business school HHL is currently offering degree programs in management 

(Diploma, MSc, MBA, Dr. rer. oec.) as well as non-degree programs for further 

education. In compliance with the regulations of the Bologna process, the Di-

ploma Program will soon be phased out and be replaced by the Master of Sci-

ence Program in Management. The programs in further education in general and 

executive education in particular (customized programs for companies, open en-

rolment programsÉ ) are offered by HHL Executive gGmbH, a subsidiary of HHL 

gGmbH.  

There has always been a close cooperation between HHL and private business 

companies. In fact, this was one of the reasons to establish Handelshochschule 

Leipzig in 1898 outside the then pure academic environment of the University of 

Leipzig.  Company presentations, field projects and guest lecturers from the busi-

ness sector establish and strengthen this cooperation. Students thus become 

soon familiar with the realities of the world of business. Moreover, as a private in-

stitution, HHL is free to select its students according to the competencies which 

are relevant for effective and responsible business leaders. This selection proc-

ess is supported by HR managers from business companies. Team projects, a 

mandatory term abroad and HHLÕs Integrated Management Approach help then 

to develop those competencies. 

Faculty: Currently, there are twelve Chairs at HHL covering all relevant areas of 

Business Administration and Economics.  

Chairs in Business Administration: Accounting and Auditing, Finance, IT-based 

Logistics, Marketing Management, Public Policy and Leadership, Strategic Ma-

nagement and Organization. 

Chairs in Economics: Applied Economic Theory, E-Business, Microeconomics, 

Macroeconomics. 

Chairs in Sustainability: Sustainability and Global Ethics, Sustainability and Lead-

ership. 

The Chairs are supported by Research Associates, some of them comparable to 

Assistant Professors or Junior Professors.  



  INVENT 
Integrated Waste Management Modules 

for Different Courses of Graduate Studies 
 

36 

External faculty is employed whenever this is necessary and meaningful. Guest 

lecturers from business companies play a particular role in HHLÕs MBA-programs 

with a special focus on work experiences and practical experiences. Currently, 

there are three Honorary Professors at HHL, who teach certain subjects with a 

particular focus on practice. 

 

2. Description of HHLÕs Study Programs 

Courses: HHL is currently offering the Diploma Program in Business Administra-

tion, the Master of Science Program in Management, the full-time and the part-

time MBA Program in International Management, and the Doctoral Program. All 

programs are geared towards the education of effective and responsible business 

leaders. All applicants have to prove proficiency in English, typically by taking the 

TOEFL, if they come from a non-English speaking country. Moreover, applicants 

for anyone of the following programs have to take the GMAT. 

a) Diploma Program in Business Administration: As a graduate school HHL 

provides only the last two years of the four years program. Thus, students 

come to HHL only after having completed their comprehensive intermediate 

exam (Vordiplom). The final degree obtained is Diplomkaufmann resp. Di-

plomkauffrau. Due to the regulations of the Bologna Process this program will 

be replaced by the Master of Science Program in Management in near future. 

b) Master of Science Program in Management: HHL started this program in 

September 2006. This consecutive master program is thought for students 

with a BachelorÕs degree in economics or business administration. The pro-

gram runs over a period of 18 months with 120 ECTS credits, the degree 

awarded is ÒMaster of ScienceÓ. The program is accredited by the German ac-

creditation agency ACQUIN. 

c) Master of Business Administration in International Management (Full-

Time): This program is directed towards students with a first degree (typically 

not in economics or business administration) from an institution of higher 

learning and with three or four years of work experience (on average). The 

program runs over a period of 15 months and is highly international. More than 
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60% of the students are international students coming typically from all parts 

of the world. Participants earn the degree “Master of Business Administration” 

(MBA). 

d) Master of Business Administration in International Management (Part-

Time): This two years program is directed towards students with a first degree 

(typically not in economics or business administration) from an institution of 

higher learning and with seven or eight years of work experience (on aver-

age). Participants stay on their job while attending weekend classes and earn 

the degree “Master of Business Administration” (MBA). 

e) Doctoral Program in Management: The doctoral program is structured with 

course work, a summer school and research colloquia and caters to the needs 

of part-time students. This program, which normally takes three years to com-

plete, helps to accelerate the transfer of knowledge from academia to the pri-

vate sector of the economy. Applicants need a diploma or a master’s degree, 

normally in economics or business administration, and can take the GRE in-

stead of the GMAT. The successful students receive the degree “Dr. rer. oec.” 

which is formally equivalent to a Ph.D.  

Practical Parts (Traineeships) and Terms Abroad: As HHL is a graduate school, 

most students have practical experiences before coming to HHL. Nevertheless, quite 

a few students in the Diploma, MSc and full-time MBA programs prefer to collect ad-

ditional practical experiences while studying at HHL.  

Students of the Diploma, MSc and the full-time MBA programs have to participate in 

field projects which extend over a period of ten to twelve weeks. Teams of three to 

five students cooperate on proposing solutions to concrete problems posed by a 

business company.  

All students in the Diploma and the full-time MSc program have to spend a term 

abroad in one of the almost 90 partner institutions of HHL. There is a policy saying 

that at most two students should be at the same institution at the same time in order 

to avoid “colonization”. In return international exchange students from all parts of the 

world visit HHL and establish a highly international and intercultural atmosphere. 
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3. Curriculum related to Environmental Sciences, especially Waste Manage-

ment and Renewable Energy 

As a business school, HHL is not offering any courses specializing in waste man-

agement or renewable energy. However as already mentioned the concept of 

ÒsustainabilityÓ plays a big role in HHLÕs study programs, and environmental issues of 

all sorts are of course part of a sustainable or responsible management. In this 

sense, environmental concerns enter all study programs.  

As an example, the following table shows the course structure of the Master of Sci-

ence Program in Management. Similar structures characterize the other study pro-

grams at HHL. 

 

The module ÒPhilosophy, Economics, PoliticsÓ (PEP) aims to place questions of 

managerial decision-making in the broader context of philosophical, economical, and 

political premises as well as implications. In teaching PEP, a holistic approach to 

economical thinking is chosen, which has gained wide popularity within the scientific 

community in recent years. In particular, this approach is taken into account with sub-

modules like ÒSustainability Politics and ManagementÓ, ÒBusiness EthicsÓ and ÒEco-
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nomic AnalysisÓ. General environmental issues Ð as far as they are relevant for deci-

sion-makers Ð are also part of the content of this module. 

 

4. Resources related to Waste Management and Renewable Energy 

Research projects at HHL focus on general management issues including all aspects 

of sustainability, special environmental problems do, however, not play a significant 

role. For the same reason there is no specific research infrastructure at HHL which is 

related to waste management and renewable energy. Cooperation with professors at 

the University of Leipzig is however possible and welcome. 

 

5. Perspectives for Graduates 

Job opportunities for graduates of HHLÕs study programs are in general extremely 

good. Many graduates end up in consulting companies and in the banking sector.  

Graduates of the MBA programs also get leading positions in the manufacturing in-

dustry. HHLÕs career service takes care of the personal development of the students 

and the alumni. 

Further education gains increasing importance at HHL. The subsidiary HHL Execu-

tive develops non-degree programs directed towards managerial positions in enter-

prises. Customized programs tailored to the needs of the business companies are as 

well offered as open enrolment programs and seminars referring to issues of general 

management.  

 

6. Comments on the Possible Integration of Project Results in (existing) Cur-

ricula 

HHLÕs mission to educate Òeffective and responsible business leadersÓ is strongly 

based on the concept of sustainability. As an implication, the relevant modules of the 

study programs should always be up-to-date regarding new insights in environmental 

economics. The only proviso being that it is the general framework that is important, 

technical details should be left to specialists. 
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Thus, also the education in general management at HHL can profit from project re-

sults on relevant aspects of e.g. waste management in developing countries. First, 

HHL’s regular students will often be employed in global companies with business ac-

tivities in these countries. Moreover the exchange students coming from all over the 

world will learn about these results and will take them back home.  
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King Mongkut’s University of Technology Thonburi (KMUTT) 
Bangkok, Thailand 
University Report 

 
KMUTT’S VISION 

Committed to the Search for Knowledge. 
Determined to be at the Forefront of Technology and Research. 
Maintaining the Development of Morally Correct and Proficient Graduates. 
Endeavoring for Success and Honor in order to be the Pride of Our Community. 
Striving to become a World-Class University. 

 
HISTORY 

King Mongkut’s University of Technology Thonburi (KMUTT) can trace its origin to the Thonburi 
Technical Institute (TTI ) which was established on February 4, 1960 by the Department of Vocational 
Education, Ministry of Education. TTI had as its objective the training of technicians, technical instructors 
and technologists. By the virtue of Technology Act, enacted on April 24, 1971, three technical institutes 
under the Department of Vocational, namely Thonburi Technical Institute (TTI), North Bangkok Technical 
Institute and Nonthaburi Telecommunication Institute were combined to form one degree-granting 
institution under the name of King Mongkut’s Institute of Technology (KMIT) constituting three campus . 
TTI thus became KMIT Thonburi Campus. In 1974, KMIT was transferred from the Ministry of Education 
to the Ministry of University affairs. 

The new Act was enacted on February, 19,1986: the three campuses of KMIT became three 
autonomous institutions, each having the status of university. KMIT Thonburi Campus henceforth 
became King Mongkuts’ Institute of Technology Thonburi (KMITT) 

On March 7, 1998 as announced in the Royal Gazette, KMITT became King Mongkut’s 
University of Technology Thonburi (KMUTT). KMUTT is the first among public universities in Thailand to 
receive full autonomy and its administrative system will now be patterned after international government 
owned university. 

The primary objective of its creation was that it should serve as a training institution for 
technologists. It then offered programs in four fields of technology: Civil Technology, Electrical Power 
Technology, Mechanical Power Technology and Production Technology. Entering students must have 
finished Grade 12, science option. Since 1960, the University has expanded in enrollment, number of 
buildings, equipment, personnel and courses. It now offers academic programs in science, engineering 
and related areas up to doctoral levels. Research activities and technical services have also expanded 
rapidly. 

The size of campus is 130 rai (52 acres) and is located in Bangmod Sub-District, Thungkru 
District, Bangkok 10140, Thailand. 
 
Academic Information 
APPLICATION 

Applicants must hold a Bachelor degree in related field for Graduate Diploma program and 
Master program. For Doctoral program applicants must hold a Master degree or Bachelor degree 
(Honor) or other equivalent qualifications. For other qualifications please refer to application handbook of 
each year. 
 
REQUIREMENTS FOR GRADUATION 
Students are eligible for graduation when all requirements of specific curriculum chosen are satisfactory 
completed. 

A. Ordinary degree 
1. A student must have passed all courses of a curriculum 
2. A student must earn a cumulative grade point average of 2.00 or better 

B. Second Class Honors 
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A student must have passed all courses of a curriculum within the prescribed time for the curriculum and 
obtained a G.P.A. not less than 3.25 

C. First Class Honors 
1. A student must have passed all courses of a curriculum within the prescribed time for the curriculum. 
2. A student must earn a cumulative grade point average of 3.50 or better 
The students who earned the first class honors and second class honors not been received a grade of F, 
Fe, Fa or U for any subjects. 
 
 
RESEARCH AT KMUTT 

One of the visions of KMUTT is to “To Head towards Excellence in Research and Technology”. 
To realize this vision the university will engage in its research missions and use the research output to 
create new knowledge and innovations for the development of Thai society. With this research mission in 
creating new contributions, the created knowledge should have benefits in 3 aspects: benefit to 
academic research, benefit to society or the public, and benefit to the economy. The objective to create 
core capability and excellence in academic research will increase this nation’s capacity to compete in the 
global arena, changing Thailand into a knowledge society with sustained development, having a strong 
knowledge base as foundation. The university will focus on developing 7 following areas of research, 
each of which the university already has some expertise:  

1. Energy, Environment and Clean Technology Area  
2. Engineering Technology Area  
3. Biotechnology, System Biology, Food Technology and Agro-based Technology Area 
4. ICT and Applied Mathematics Area 
5. Learning and Industrial Education Area 
6. Humanities Area  
7. Policy Studies Area 

In addition to the above 7, the university has started the development of the following new 
interdisciplinary research areas:  
1. Material Science and Engineering 
2. Biological Science and Engineering  
3. Earth Systems Science  
4. Energy and Environment 
5. Manufacturing and Automation 
6. Indoor Air Quality  
 
TECHNOLOGY TRANSFER AND TECHNICAL SERVICES 

Activities pertaining to technology transfer and technical services of KMUTT became 
institutionalized in the third decade through creation of task-specific units such as Institute for Scientific 
and Technological Research and Services (IST), Pilot Plant Development and Training Institute (PDTI) 
and Industrial Park Center (IPC). These units serve as an interface between KMUTT and the modern 
economic sector in facilitating transfer of technology and upgrading of technical manpower. The setting 
up of PDTI in 1990 would accelerate transfer of technology to Thai industry by using pilot plant as tools 
in training of technical personnel and in improvement/development of 
products and processes. 
 
INSTITUTE FOR SCIENTIFIC & TECHNOLOGICAL RESEARCH & SERVICES (ISTRS) 

ISTRS has been set up to lilies between KMUTT and the private sector on technical consultant 
services. It establishes contact with industry, seeks out the need 
for services, set up consultant/research teams to handle projects and follow up on 
work progress and quality of work. Typical works of IST are 

- Testing and certification of industrial products. 
- Materials analyzes and testing. 
- Feasibility study for project. 
- Testing ad calibration of mechanical and electrical instrument. 
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- Design, fabrication and installation of specialization industrial machinery, process, equipment 
for educational institution industrial pilot plants. 

- Productivity improvement in process and manufacturing industry. 
- Coordinate and organize on training course, seminar and conference. 
The center under the ISTRS; 
1. Continuing Education Center (CEC) 
2. Agroindustry and Biochemical Industry Research and Service Center (ABIRSC) 
3. Research Promotion and Intellectual Property Center (RIPPC) 
4. Maintenance Technology Center (MTC) 
5. Center for Industrial Productivity Development (CIPD) 
6. Traffic and Transport Development and Research Center (TDRC) 
7. Thermal Engineering Center (TEC) 
8. Building Scientific Research Center (BSRC) 
9. Policy Innovation Center (PI) 
10. System Innovation Center (SI) 
11. University Technology Office for SMEs (UTO) 
12. Center for Logistics Excellence (LOGEX) 

 
Pilot Plant Development and Training Institute (PDTI) 

Pilot Plants, small-scale plants whose sizes are intermediate between that of the laboratory and 
full-scale production plants, are normally used to obtain scale up data required for actual plants (design, 
construction and operation). They are also employed to evaluate and select commercial equipment, 
instrument and materials for construction of actual plants, to identify potential operation problems, to 
produce products for market evaluation and to conduct research and development. The development 
objective of PDTI is to develop within Thailand, the scientific and technological capability to develop, 
design and build pilot plants for relevant and timely industries with initial emphasis on food and 
agrobased industries, to be followed by engineering industries 
 
INDUSTRIAL PARK CENTER (IPC) 

The KMUTT Industrial Park will be a prime example for the effective management of research 
and development. The Park will provide the appropriate mechanisms and suitable environment to bring 
together researchers, industrialists and entrepreneurs from both out of the laboratories and directly into 
the production process. The Park will also help to promote and develop science and technology 
throughout Thailand and assist industry in making the correct investment and technology decisions. 
 
CONTINUING EDUCATION CENTER (CEC) 

CEC coordinates KMUTT activities on upgrading technical manpower as required by industry 
through organization of training courses, seminars and conferences. It also assists operation of industrial 
training units on industrial technology and management, specifically set up by private companies within 
KMUTT premises for industrial personnel. CEC is in the process of developing data bases on manpower 
development requirements of selected industries. 
 
 
FACILITIES AT KMUTT 
COMPUTER CENTER 

More than 150 PCs connected to the Internet at the bandwidth of 45 Mbps are 
available for service at the Computer Center. In addition, the Computer Center allows access to the 
Internet from users’ homes through its 300 circuits of the ISDN and 1222 
System at the bandwidth of 4 Mbps. Furthermore, Wireless LAN is available through Network, which 
provides access to the Internet throughout the university. Finally, the 
Computer Center provides other services to the students, such as consulting on how to use PCs, Mail, 
applying to university programs or curricula through WEB, and the broadcast system to view exam 
results. 
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THE KMUTT LIBRARY 

The mission of the KMUTT Library is to provide access to information resources to KMUTT 
students, faculty, and staff in support of the research and instructional mission of the university. The 
Library develops, organizes, and preserves collections for optimal use and provides links to remote 
information sources. The Library provides services, including instruction for information literacy and 
information management, to enable its users to fulfill their academic and intellectual needs. 

The Library provides access to scholarly materials, databases of journal article abstracts and 
citations, electronic journals, and reference databases for the community. The Library also builds special 
collections in special subjects, for example, Membrane technology, Biogas, and Powder Technology, etc. 
In addition, the followings are available for searching through the Internet under the library website by 
choosing “e-KMUTT Initiative”: 

- e-Learning 
- e-Magazine 
- Digital Library 
- Knowledge Portal 
- LMS (Learning Management System) 

 
 
ACADEMIC PROGRAMS 

The following academic programs are now offered in the university. 
1. School of Architecture and Design 
2. School of Bioresources and Technology* 
3. Faculty of Engineering* 
4. School of Energy and Materials* 
5. Faculty of Industrial Education and Technology 
6. School of Information Technology 
7. Faculty of Science 
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* Main academic programs related to waste management and renewable energy. 
 

The following section devotes to the detailed description and concepts of the three programs.
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A.  School of Bioresources and Biotechnology 
The School of Bioresources and Technology was established at KMUTT in 1993 with the aim of 

developing interdisciplinary curriculum that would produce personel capable of solving the problem 
arising from the change in the economic structure of Thailand from an agricultural to an industrial base. 
Natural resources need to be carefully exploited. With knowledge and experience, agricultural products 
can be converted from low to high value, freshness can be prolonged till reaching the end user, and 
agricultural soundness and productivity can be increased. This will help lead to a more sustainable 
development of the country. At present, the School offers a doctoral programme in biotechnology and 
master degree programmes in biotechnology and biochemical technology, postharvest technology, 
Natural Resource management, and biochemical technology. 

The graduate programme in Biotechnology is multidisciplinary courses providing necessary 
background for students and advanced courses in bioprocesses especially in fermentation technology. 
Realizing that genetic engineering and molecular biology is one of the principal technology among the 
various biotechnologies, the subject is also included in the programme. To meet the increasing demand 
of qualified personnel in the fast-growing growing economics of the country, the division started the Ph.D 
programme in 1991. 

Courses taken related to waste management and renewable energy are: 
1. Treatment and utilization of biological wastes 
2. Energy system design 
3. Bio-energy conversion 
4. Wastewater Treatment 
5. Advanced wastewater treatment 
6. Hazardous material and safe disposal of hazardous waste 
7. treatment and utilization of solid wastes 
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B.  Faculty of Engineering 
B1.  Environmental Engineering Program 

Department of Environmental Engineering was established in 1996. Our mission is to produce 
the well-educated engineers for solving, managing and controlling all types of environmental problems. 
At a present time, Department of Environmental Engineering offers three programs including Bachelor, 
Master and Doctoral degree. 

Our research includes: 
(a) Water supply 
(b) Wastewater treatment 
(c) Solid waste handling and management 
(d) Hazardous waste technology and management 
(e) Air pollution control 
(f) Environmental impact and risk assessment and 
(g) Environmental management such as pollution prevention, clean technology, etc. 

 
Philosophy of Master Degree Program 

Department of Environmental Engineering offers two plans for Master Degree in Environmental 
Engineering. The first plan is established with an objective to produce an well educated engineer in 
environmental engineering design. The curriculum is developed to include water and wastewater 
treatment technology, landfill design, incineration process and design, hazardous waste treatment 
technology and so on.  The objective of the second plan is to produce a knowledgeable engineer in 
environmental management. In this field, participants will learn the management discipline such as 
environmental management, risk assessment, pollution prevention, laws and regulations, hazardous 
waste management and so on. Both plans are two-year program. For the second plan, class schedule is 
set on weekend. 
 
Philosophy of Doctor of Philosophy Degree Program 

Thailand is currently facing with many environmental problems including water, air, and soil 
pollutions. Among these problems, some contain specific characteristics which required intensive and 
advanced researches before the effective solutions can be established. The researchers who have 
expertise in the related areas are, however, insufficient which result in a delay or ignorance of many 
urgent and serious environmental problems. Department of Environmental Engineering established the 
Doctor of Philosophy Degree Program to overcome this problem. The primary aim of this program is to 
produce the doctoral personnel with highly skill in advanced research and technology development in 
order to fulfill the needs of the country. 

Courses taken related to waste management and renewable energy are: 
1. Advanced Water and Wastewater Treatment Technologies 
2. Technologies of hazardous Waste Management 
3. Landfill Design, Operation, and Maintenance 
4. Incineration Process and Design 
5. Environmental Law and Organization 
6. Environmental Socio-economics 
7. Environmental Management 

 
B2.  Chemical Engineering Program 

The Department of Chemical Engineering at KMUTT was established in 1974. From the original 
5-year curriculum with around 200 credits, the programme is now run in 4 years with 150 credits. Apart 
from the regular 4-year undergraduate programme, the 2-year Master Degree programme (M.Eng.) in 
Chemical Engineering was commenced in 1982. This programme has strengthened our research 
activities to a large extent even at the present time. The department's research interests cover in several 
areas. We now have 7 research groups which are involved in the major interests of the present chemical 
engineering technologies. Our research programme, however, has been further improved since the 
launching of the Ph.D. programme in Chemical Engineering in 1991. This programme is closely 
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cooperated with some wellestablished overseas universities such as the University of Queensland in 
Australia, and the University of Waterloo in Canada. 

In 1997, the department has set out a new school to offer a Master Degree in Chemical 
Engineering Pratice. This school was called the "Chemical Engineering Practice School" (ChEPS). The 
funding of the school activities is mainly from the National Energy Policy Office (NEPO). Due to its 
unique curriculum which is focused on solving real industrial problems and working in the real industrial 
site, the programme is now very popular and can draw lots of attentions not only from the chemical 
engineering students, but also the industries who need to improve their plant performance. 

The department is also fully equipped with all kinds of teaching and research facilities, such as 
multimedia lecture rooms, modern research laboratories with various kinds of analytical equipments (e.g. 
HPLC, SEM etc.), a workshop for pilot plant testing, and a computer room with several types of 
engineering softwares (e.g. process simulation (ASPEN PLUS and HYSYS), and Mathematical Analysis 
softwares (MATLAB), etc.). 

Courses taken related to waste management and renewable energy are: 
1. Waste Treatment 
2. Thermal Power system 
3. Hazardous Materials & Safe Disposal of Hazardous Waste 
4. Environment & Energy 

 
B3.  Food Engineering Program 

The Department of Food Engineering was founded in 1990. The establishment of the 
Department originated from the fact that KMUTT is responsible for the technical management of the 
Royal Project food processing plants located in the rural areas. The plants were first initiated by HM the 
King to assist the poor rural groups by purchasing their agricultural produce at the guaranteed prices. 
The royal food plants then transform the produce into processed food or value added products. Having 
had long experience in providing technical assistance and management to the Royal Project food plants, 
KMUTT experienced at first hand the disadvantages caused by a lack of qualified food engineers to 
directly work in the food industry. The food engineering program was therefore set up to serve the rising 
demand for qualified 
engineers for the fast growing food industry in Thailand. At present the Department of Food Engineering 
offers three graduate programs, Graduate Diploma, Master Degree and Doctorate Degree.  

The Practice School Program for Master’s Degree in Food Engineering is currently being 
designed. This program will encourage mutual interest in research development activities 
between academic institutions and the food industry in Thailand. Food Engineering is a multidisciplinary 
Department which offers a degree to graduates with either engineering or food science and technology 
background. The program provides important food science and technology knowledge for engineering 
students and necessary relevant engineering knowledge for food science andtechnology students to 
enable them to successfully work in the food industry. Thesepersonnel will be important resource 
persons for developing the Thai food sector inthe future. 

Each student is required to study a food engineering problem in a selected food factory for a 
period of 8 weeks during summer session of the first year. The idea is to train the students to apply their 
knowledge to solve problems in a real situation before pursuing their research work. 

Courses taken related to waste management and renewable energy are: 
1. Energy system design 
2. Food Process Design 
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School of Energy and Materials 
C1.  Environmental Technology Program 

Rapid economic development without proper management of natural resources has resulted in 
adverse impacts and deterioration of the environment both in micro and macro scales. These problems 
need to be solved as soon as possible using proper knowledge. The School of Energy and Materials 
offers two graduate programmes in the field of environmental technology, leading to a graduate diploma 
and a master degree. The objective of these programmes is to produce well-qualified graduates in the 
field of environmental technology and management of air, water and land resources. 

Both programmes require students with either science or engineering background. A master 
student requires at least 43 credits, comprising compulsory and optional courses in environmental 
technology and management science, along with a 6-credit science or 12-credit engineering thesis. For a 
postgraduate diploma student, 25 credits, with a 3-credit special study, is a minimum requirement. A 
graduate with satifactory academic record from the diploma programme also has an opportunity to 
continue in the master programme. 

A wide range of environmental topics are offered to the students, such as air and water pollution 
control technologies, solid and hazardous waste treatment, environmental quality management, 
environmental impact study, particularly those from energy system. Several elective courses are also 
available to fit individual interests. As environmental issue concerns multi-disciplinary knowledge, the 
study programmes are, however, intended to be flexible, subject to resources and students’ interest and 
qualification. Attempt will be made to accomodate individual needs. 

Research topics have currently been conducted include emission from internal and external 
combustion of fossil fuel, control measures for hazardous flue gasses and particulates using 
technologies such as furnace and boiler technology, flue gas adsorption using adsorbents such as 
decolorization and wetland application, solidification and bioremediation of hazardous wastes, as well as 
environmentalimpact from power generating projects, and the improvement of water quality, etc. 

Courses taken related to waste management and renewable energy are: 
1. Environment and Energy 
2. Wastewater Treatment 
3. Treatment and Utilization of Solid Wastes 
4. Waste Heat Treatment & Recovery 
5. Waste Minimization and Clean Technology 

 
C2.  Energy Technology Program 

The programme was first established in the School of Energy and Materials, King Mongkut’s 
University of Technology Thonburi in 1977 just after the energy crisis in 1973. At the beginning phase, 
the two-year programmes of Master of Engineering and Master of Science were offered. Later on in 1984, 
a one-year Graduate Diploma Programme was offered. And the Programmes of Doctor of Philosophy 
was offered in 1998. 

The contents of the programmes cover the efficient productions and uses of the conventional 
sources of energy and technologies of alternate sources of energy. Before completing the programmes, 
the student will be required to undertake research and development projects on energy technologies 
under supervision of senior faculties. 

At present the Energy Technology Programme covers the following areas of specialization: 
1. Alternate Sources of Energy 
2. Electricity Generation Technology 
3. Drying Technology 
4. Builings 
5. Energy and Environment 
6. Technology of Materials for Energy Utilization 
7. Fundamental Research Studies 
Courses taken related to waste management and renewable energy are: 
1. Thermal Energy Analysis 
2. Nuclear Energy Technology 
3. Bio-Energy Conversion 
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4. Solar Cells and Applications 
5. Energy Policy and Planning 
6. Energy Conservation for Buildings 
7. Energy Conservation for Industries 
8. Waste Heat Recovery 
9. Environment and Energy 
10. Fuels and Combustion 
 

 
C3.  Energy Management Technology Program 

The Division of Energy Management Technology was established in 1988 with a primary 
objective to provide graduate study and research training in the areas relating to energy management. 
The courses offered constitute a number of core and elective subjects including research study and 
thesis. Since its formation, the courses were updated periodically with new materials and subjects to 
make the programs consistent with the requirements of the rapidly changing world. Graduates of the 
courses can be found working in energy consulting 
firms, energy-related government departments, universities, etc. The Division currently offers 3 programs, 
namely, post-graduate diploma, master degree and doctoral degree. All accept students from both 
science and engineering backgrounds. The postgraduate diploma program consists of 25 credits, which 
can be completed in one year on a full-time basis. 

The master degree program offers 2 options for students to choose from, i.e: (1) thesis option for 
students wishing to take a thoroughly indepth research study on a certain topic which normally involves 
design and analysis, and (2) a non-thesis option, for working professionals and recent university 
graduates who seek to further their knowledge and experience in energy management technologies. 
Master degree candidate is required to complete 28 credits coursework and 12 credits thesis for the 
thesis-option, and complete 34 credits coursework with 6 credits research study or 37 credits coursework 
with 3 credits special study, for the 
non-thesis option. The doctoral degree program including Ph. D, are offered to students with 
very good master degree in science or engineering. The program consists of 55 credits (42 credits thesis 
and 13 credits coursework). Publication of the research results is required before graduation. 

Current research topics embrace a wide range of areas which include energy utilization from 
agricultural waste, potential for absorption chiller and micro gasturbine in industries and buildings, energy 
analysis and conservation in industries and buildings, load management, energy and environment 
optimization in combined cycle power plant, etc. 

Courses taken related to waste management and renewable energy are: 
1. Energy Conservation for Industries 
2. Renewable Energy 
3. Energy Policy and Planning 
4. Thermal Power Plants Technology 
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1. Introduction to the University 

Hanoi University of Science (HUS), a member of the Vietnam National University, Hanoi, is a conjoining of 
the School of Basic Science (established in 1951) and the University of Hanoi (established in 1956). It is 
now a vital center of training and research in the basic sciences, as well as in advanced technologies. 

Presently, the student body of the University is over 10,000. The staff members nears 700, including 75 
professors and 137 associate professors. Of this number 305 have a Dr.Sc. or PhD degree. The 
establishment of the Hanoi University of Science ensured the continuation, inheritance and development 
of more than 50 years’ tradition of the University of Hanoi, where many Vietnamese talented and 
outstanding scientists had been trained. 

The organization chart of HUS 
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equipped with modern laboratories, lecture rooms and has large spatial capacities for research reactors. 
Working in this department there are 2 professors, 4 associate professors and 8 young staffs. This 
department is leading 3 Master programs, one is Waste Management and Contaminated Site Treatment. 

2. Description of studying structure 

2.1 Study program 

Hanoi University of Science owned different study programs. The main levels of studies are bachelor, 
master and PhD. Since 1965 the Vietnamese Government has appointed the University one more task of 
as fostering and training talented pupils at high school level. This is a form of pre-study for students come 
into the university.  

From 1997, in order to train talents in basic sciences, HUS has established a new special program naming 
“Honors Program for Talented Bachelor of Science”. This program has attracted many excellent students 
from all over the country. This model has also spread out into many universities in the whole country. The 
high quality of the students in this program has been appreciated and makes the university well known. 

The educational program is as follows: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.2 Visit abroad opportunities 

By means of several projects and scholarships from Ministry of Education and Training of Vietnam 
(MOET), Vietnam National University Hanoi (VNU Hanoi) and different foreign academic institutions such 
as German Academic Exchange Service (DAAD), HUS has the possibility to send students studying in 
many universities over the world. 

3. Curriculum related to environmental sciences - master degree 

With financial support kindly provided by DAAD, MOET and VNU Hanoi, HUS has been developing and 
successfully implemented the master program “Waste Management and Contaminated Site Treatment” in 
collaboration with the TU Dresden, Germany. The master course follows the TU Dresden curriculum with 
minor changes according to the Vietnamese situation. The program is taught in English by German and 
Vietnamese lecturers of TU Dresden and HUS. The program has been running for five academic years 
(2004 - 2008). The first course (2004 - 2007) was completed with 14 students obtained Master degree of 
TU Dresden. The second is going by now. 

According to this project, 60 staffs and students of both TU Dresden and HUS have been sent to Vietnam 
and Germany. It is the way HUS innovates the study program.   
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3.1 Study program for master’s degree: “Waste Management and Contaminated Site Treatment” 

No. Code Subject Credit 

(1) (2) (3) (4) 

1 S.01 Philosophy 4 

2 S.02 Advanced English 3 

3 WM.01 Waste Management I and II 4 

4 WM.02 Biol. Technology for Waste Management 2 

5 CST.01 Contaminated Site Treatment I and II 4 

6 CTS.02 Soil-and Water Analytics 2 

7 PT.01 Practical Training in Waste Management 3 

8 PT.02 Practical Training in Contaminated Site Treatment 3 

9 WM.03 Cleaner Production 2 

10 WM.04 Recycling Technologies 2 

11 CST.03 Remediation of Contaminated Groundwater and Soil 2 

12 CST.04 Case Study 2 

13 WM.05 Thermal Treatment of Waste I and II  2 

14 WM.06 Planning and Precalculation of Waste Management Plants 2 

15 CST.05 Upcoming technologies and conceptual modelling  2 

16 CST.06 Soil and.Waterprotect. and legal aspects 2 

17 WM.07 Project Studies 2 

18 WM.08 Seminar of Students 2 

19 SOS.01 Groundwater Measurement Technology  2 

20 SOS.02 Environmental economics 2 

21 SOS.03 Toxicology of Pollutants 2 

22 SOS.04 Water Treatment Technologies 2 

23 SOS.05 Analysis of Ecological Systems 2 

24 SOS.06 Hygienic Aspects    2 

25 SOS.07 Avoidance and Utilization of Hazardous Industrial Waste  2 

 MasterÕs Thesis 7 
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3.2 Description of courses 

Beside Philosophy and Advanced English structured by HUS, the other subjects have been transmitted 
from TU Dresden. The description of the lectures has the following pattern: 

1. Philosophy  

- Credits: 4 cr  
- Achievement test: written 

2. Advanced English 

- Credits: 4 cr  
- Achievement test: written 

3. Waste management I and II  

- Credits: 4 cr  

Part I: 

The lecture introduces fundamentals of waste management and the source of correspondent literatures. 
The content deals with: introduction (history, definition, issues…); waste characterization: waste 
generation & composition; influences on the composition of waste; collection and transportation; separate 
collection; recycling plants - preparation of waste; production of eco-fuel (refused derived fuel); biological 
treatment - composting; fermentation; mechanical biological treatment; waste treatment in Vietnam. 

Part II: 

The lecture deals with kinds of landfill and waste treatment methods. It gives following chapters: 
degassing and gasification methods; waste reduction especially industrial waste reduction; hazardous 
waste treatment; bulky waste treatment; treatment of electrical waste, construction and demolition waste; 
waste fees calculation.   

Prerequisites: basics of chemistry, biology, biochemistry    

Achievement test: written  

4. Biological Technologies of Waste Treatment  

Credits: 2 cr  

The lecture deals with biological processes of treatment and degradation in waste management facilities. 
Legal, technical and economic aspects of planning and administration are discussed and precalculated.  

Topics: Definition and characterization of waste  

Legal general framework  

Biological degradation processes (aerobic/anaerobic)  

Biological technologies (composting, fermentation, mechanical biological treatment)  

Precalculation of plants  
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Prerequisites: basics of chemistry and physics, lecture “Waste Management I + II”  

Examination: oral  

5. Contaminated Site Treatment I and II  

Credits: 4 cr  

Examination: written 

6. Soil and Water Analytics  

Credits: 2cr  

 The objective of the lecture is to provide the principles of environmental analysis. The lecture 
deals with property of hazardous compounds and its effects on human, animal and plant.  

  Provide the basics of chromatography, especially gas chromatography and related detectors 
such as ECD, FID, MS,… Basic knowledge in HPLC and photometer are required.  

Achievement test: written (part teaching) 

7 + 8. Practical Training  

Credits:  

 - Practical Training in Waste Management: 3 cr 

 - Practical Training in Contaminated Site Treatment: 3 cr 

In this practical training the students shall gain a deeper understanding of practical aspects. The students 
take water, soil and waste samples, realize measurements on the spot and in the laboratory, analyze 
various pollutants and prepare and perform experiments. The training contains the evaluation and 
interpretation as well as the critical view on the results.  

Prerequisites: basics of biology, chemistry and computer science  

Examination: written or oral  

9. Cleaner Production  

Credits: 2 cr  

To introduce CP concept, methodology on CP assessment audit including material and energy balance, 
potential of CP application in industrial production processes in order to use material, fuel effectively and 
reduce the waste emission to the environment. 

Provide students with important tools in environmental management in relation to CP.  

Prerequisites: basics of waste management.  

Achievement test: written or oral  
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10. Recycling Technologies  

Credits: 2 cr  

The course deals in the first part with the basic operations of mechanical processing and introduces the 
accompanying machine elements. Their operational area in waste management is discussed, regarding 
recovery rates and economic feasibility of the processes. The practical meaning is demonstrated by 
giving examples of recycling technologies for building and construction waste and for plastic waste. Also 
some new developments in recycling technologies are considered. The second part, „Recirculation of 
Industrial waste“, is about the possibilities to implement closed circles of materials in industrial 
companies. More contents of this topic are material and energy balances and ways of changing and 
creating products to be suitable for a later recycling, all of this important elements of a modern waste and 
recycling management.  

Prerequisites: basics of waste management.  

Achievement test: written  

11. Remediation of Contaminated Groundwater and Soil  

Credits: 2 cr  

Examination: written 

12. Case Study 

Credits: 2 cr  

During the course several student teams will develop solutions for complex problems on the field of waste 
management and contaminated site treatment. The results are presented and defended. The presented 
case studies are critically discussed.  

Prerequisites: basics of waste management and contaminated site treatment  

Achievement test: evaluation of the report  

13. Thermal Waste Treatment I+II  

Credits: 2 cr   

The lecture is divided in two parts.  

The first part deals with the combustion of domestic and commercial waste, of hazardous waste and the 
gasification of waste. The main topics of the combustion of domestic waste are to introduce to the 
processes of combustion and air purification, the methods of using energy and output products as well as 
methods of wastewater purification.  

Some specific constructive features of combustors for hazardous waste including the specific problems of 
these input materials are given. The field of gasification of waste will be made accessible to the students 
by introducing to the physical and chemical basics of this topic.  

Problems of environmental protection are explicated.  
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The second part gives an introduction in regulations for thermic waste treatment.  

A lot of mathematical exercises deal with basics of combustion calculation, with mass and energy 
balances and with calculation of thermic efficiency 

The course finishes with a presentation of the input and output materials and the different construction 
methods of reactors.  

Prerequisites: basics of waste management  

Achievement test: written  

14. Planning and Precalculation of Waste Treatment Plants  

Credits: 2 cr  

This course has two main working subjects. One is to deliver a basic knowledge on a theoretical level 
about the planning of waste treatment plants, as well as methods of precalculation of financial 
requirements and running costs of the plant. In the second part, the theoretical knowledge of planning 
and precalculation will be applied to a practical example. The realisation takes place in the course.  

Prerequisites: basics of waste management.  

Achievement test: written or oral  

15. Upcoming technologies and conceptual modelling  

Credits: 4 cr  

Examination: written  

16. Soil and Waterprotect. And legal aspects  

Credits: 2cr  

The previous laws and these 2 new ones Resolution of Politburo of Vietnam Communist Party, number 41 
- NQ/TW on 15th November, 2004 and National Strategy for Environmental Protection until 2010 and 
vision toward 2020 in the Decision 256/2003/QD-TTg, which approved by the Prime Minister on 2nd 
December, 2003, set up an important legal framework for environmental protection, in general, and land 
and water environmental protection, in particular. The main problem is how to apply these laws effectively, 
so that we can prevent and control the degradation environment, as well as treat the contaminated areas. 
In order to achieve these targets, we have to assess the current state of the land and water environment, 
predict the future trends basing on contaminated source determination, and then we can draw a work plan 
and mobilize all sources to fulfill them. 

Prerequisites: basics of geology, chemistry, biology, biochemistry, groundwater measurement 

Achievement test: written  
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17. Project Studies  

Credits: 2 cr 

Project studies highly rely on the communication and co-operation among the students. Different modes of 

team communication are to be supported, several team work spaces will be provided and interconnected. 

Scientific problems on the field of waste management or contaminated site treatment are to work in 

groups of two till four students. The results are defended.  

Prerequisites: basics of waste management and contaminated site treatment  

Achievement test: evaluation of the report  

18. Seminar of students  

- Credits: 2 cr  

The students can choose a topic from a variety of themes for giving a lecture and working out a report. 

The contribution to the course contains of a lecture of about 20 minutes and a following discussion. On 

one course data there shall be lectures of two students which are co-ordinated in their content. The 

students will get an examination receipt after drawing up the reports. The target of the course is to convey 

basic elements of scientific working methods.  

- Prerequisites: basics of waste management and contaminated site treatment  

- Achievement test: evaluation of the report  

19. Groundwater Measurement Technology  

Credits: 2 cr  

The subject of groundwater measurement technology deals with theoretical and practical fundamentals of 

modern measuring and sampling technology for physical and chemical parameters. Conclusively the error 

analysis to characterize the system status in the soil and groundwater zone is included. The students will 

be familiarized with the most important electronic measuring methods and sensors, as well as the 

transmission, recording, data evaluation technology and automatic measuring systems. Additional 

methods of error minimization during the data collection are presented. Object of the training and 

education is the qualification and competency of the students to utilize modern measuring and sampling 

technology. The students can solve complex tasks of parameter estimation in the soil and groundwater 

zone. 

The students should be skilled to choose suitable target depending measuring and sampling methods. A 

backed up selection and application of measurement technology is the main object of this course.  

Prerequisites: Basics of physics and mathematics 

Achievement test: written (part teaching) 
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20. Environmental Economics  

Credits: 2 cr 

The course starts with a theoretical analysis of environmental commodities. Concerning market failure, 

special emphasis is given to externalities and public goods. The second and third part are dedicated to the 

instruments of environmental policy. First-best approaches are contrasted to the various possibilities 

offered by the price-standard approach. Aspects of an internally available environmental policy are the 

topic of the last section of the course. 

Prerequisites: Intermediate Microeconomics 

examination: written 

21. Toxicology of Pollutants  

Credits: 2 cr 

The educational tasks comprise to imparting of knowledge on the causes of pollution-input, pollution 

behaviors and pollution effects, human and animal toxicity, drinking water limits, elimination of pollution in 

drinking water, processing pollution level, noxious emission, reasons for input of selected organic and 

inorganic pollutants in aquatic systems, effects of the pollutants on ground and surface-waters, included 

sediment, demand to be met following the Drinking Water Decree with regard to the pollutant limits, as 

well as the efficiency various methods of drinking water processing concerning the pollutant elimination  

prerequisites: basics of biology, chemistry  

examination: written 

22. Water Treatment Technology  

Credits: 2 cr 

The course Water Treatment Technology basing on the natural and technical sciences that are taught 

previously explains the multiple problems of wastewater. 

This course is based on the fundamentals of wastewater engineering that were lectured during the 4th 

term (basic studies). Specialized knowledge will be given in the fields of sludge utilization and qualities of 

sludge, sludge thickening, dewatering, anaerobic and thermal processes of sludge treatment, and 

desinfection of sewage sludge. By these lectures the students will be enabled not only to develop modern 

concepts of sludge utilization and treatment but also to design the necessary plants and installations and 

to conduct construction and operation of these plants. 

prerequisites: basics of municipal and industrial water engineering 

examination: part within the total written examination of water treatment 

23. Analysis of Ecological Systems  

Credits: 2 cr 

The lecture uses methods of system analysis as tools to improve the understanding of structure and 

function of ecological systems. The main topics are the general system approach, empirical modeling and 

analytical models. Models of different architecture are developed by means of statistical analysis, 

differential equations, non-numerical methods and advanced computerized techniques. General methods 
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are discussed in relation to examples taken from different freshwater ecosystems and their subsystems. 
The major part demonstrates the construction, validation and application of a complete simulation model 
for water quality of lakes and reservoirs. 

Prerequisites: Basic knowledge in hydrobiology, limnology and use of computers 
Examination: written 
24. Hygienic Aspects  

Credits: 2 cr 

The course will cover following issues: 
- Water, Sanitation and Health in Vietnam 
- Water and Excreta related diseases 
- Hygienic aspects of wastewater reuse 
- Wastewater and Sludge treatment for safe reuse 

Prerequisites: basics of waste management and contaminated site treatment  

Achievement test: written 

25. Avoidance and Utilization of Hazardous Industrial Waste  

Credits: 2 cr 

The lecture introduces physical, chemical and bio-chemical properties of one compound affecting 
human or animal health. Introduce the process of risk assessment in hazardous industrial waste 
management. 

Master’s Thesis  

Credits: 7 cr  

In the master’s thesis the student shall prove his own ability to work at problems of waste management 
and contaminated site treatment in the field of basic or applied research. Alterna-tively the student has to 
solve a complete practical engineering task in planning and design.  

The master’s thesis is to show that the student is capable not only to master the basics of natu-ral 
sciences, technology and engineering lectured during the studies but also to apply them in a complex 
way.  

The results of the master’s thesis have to be presented within the scope of a public defense before the 
tutors and the examination committee and have to be reasoned in a professional discussion.  

In the master’s thesis the student is to show the ability to independently and scientifically work on 
problems in the subject "Waste Management and Contaminated Site Treatment" as required in the 
Advanced Courses, or to solve a practical problem involving a complete engi-neering project.  

The master’s thesis is to confirm that the student can apply the basics of science and engineer-ing 
obtained in the study.  

The results of the master’s thesis are to be represented in the context of a defense before the consultants 
and the examination commission in a public procedure and be evaluated in discussion. The grade for the 
defense is makes up a third of the total grade for the master’s thesis. 
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4. Research infrastructure and resources 

In many faculties of HUS they have projects related to environmental protection. However projects 

involved with waste management situated in Faculty of Chemistry, Faculty of Environmental Science and 

in the Center for Environmental Technology & Sustainable Development (CETASD). Such institutions are 

equipped with comprehensive laboratories with several categories: 

• Environmental Informatics Lab 

• Environmental Analysis Lab and Service 

• Soil Science and Soil Environmental Lab 

• Laboratory for Environmental Chemistry and Monitoring 

• Environmental Technology, Research and Development Lab 

• Environmental Assessment Planning anf Management Lab 

In Faculty of Mathematics-Mechanics-Informatics, thay have computer labs and a Center for High 

Performance Computing (CHPC). 

5. Perspectives for graduates 

All students obtained Master Degree from the 1st master course ÒWaste Management and Contaminated 

Site TreatmentÓ have got job opportunities in companies, municipalities and associations in the field of 

environmental protection. They also have got the offer from planning and engineering companies as well 

as in environmental departments of industry. Their working subjects related to issues of waste disposal, 

recycling, evaluation and remediation of contaminated sites. The graduate can deploy in teaching and 

research tasks of national and international academic and research institutions. Some students have got 

PhD scholarship.  

6. Research activities relevant to the project 

Over the years, HUS has joined a series of projects on waste management and contaminated site 

treatment. The experience gained from co-operations with many national and international universities 

and companies, they are partners of project.   

A list of relevant projects and activities is listed below: 

• ISTEAC - Integration of solid waste management tools into specific settings of European and 

Asian communities (2003 - 2005) sponsored by EC. 

The following partners participated in this project: Aristotle University of Thessaloniki, Greece; 

Miriam College, Philippines and Dresden University of Technology, Germany and Hanoi 

University of Science, Vietnam.  

• BIOREM - Bioremediation spills in Vietnam (2004 - 2005) sponsored by EC. 

The partners were Bremen University of Applied Sciences; Dresden University of Technology; 

Max-Planck-Institute for Marine Microbiology Bremen, Germany; University of Wales Cardiff, 

England; Petro Vietnam Drilling and Well Service Company; Petro Vietnam RDCPSE; Hanoi 

University of Science and Can Tho University, Vietnam. 
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In BIOREM project, HUS contributed on development the guidelines for bioremediation of 
shorelines contaminated by marine oil spills in Vietnam. HUS has also organized workshop and 
training course for scientists and staffs of this subject. 

• Project QG 05-17 - Investigation and selection of suitable composting technology for converting 
organic waste to compost for the development of cleaner agriculture (2005 - 2007) sponsored by 
Vietnam National University, Hanoi. 

The project aims to investigate and select a suitable composting technology for converting organic 
waste to compost which aims to develop the cleaner agriculture for Vietnam. 

• Project QT 07-61: Researching process of mechanical - biological treatment based on Compact 
Device for Waste-processing (2007 - 2008) sponsored by Vietnam National University, Hanoi. 

The project aims to establish the cooperation between company and university. It helps to transfer 
scientific research into praxis. 

• One project intend to do is contribution to the improvement of Mechanical Biological Treatment 
process forward the production of secondary material and refused derived fuels from municipal 
solid waste (2009 - 2010) sponsored by Vietnam National University, Hanoi. 

• International workshop “Technology of Waste Treatment - Experiences and Challenges”, 11 - 12 
March 2003 in Hanoi sponsored by Vietnam National University, Hanoi and German Academic 
Exchange Service (DAAD).  

• International workshop “Waste Management and Contaminated Site Treatment - Master Course in 
Vietnam”, 13 - 14 June 2005 in Hanoi sponsored by DAAD.  

• International workshop “The Way to Circular Economy for Vietnam”, 12 - 13 October 2006 in 
Hanoi sponsored by DAAD.  

• International workshop “Mechanical Biological Treatment of Municipal Solid Waste - 
Fundamentals and Experiences”, 14 - 15 April 2008 in Hanoi sponsored by DAAD.  

7. Possible integration of project results 

Since INVENT project is the Integrated Waste Management Modules for Different Courses of Graduate 
Studies, it is suitable to support the implementation of the Master Course “Waste Management and 
Contaminated Site Treatment” which is running at HUS. Students have got a source of literature 
concentrated and highlight in waste management. The study material of INVENT is an available online 
which helps students for a better understanding on waste management processes.  
As consequence, the students will have chances for an international career, which leads to strengthening 
the European - Asian cooperation in the field of waste management. 
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UNIVERSITY REPORT 
REPORT OF CANTHO UNIVERSITY 

 
1. Introduction to Cantho University (CTU) 
1.1 General information 
The Mekong Delta, with a natural area of about 4 million hectares and over 18 
million people, is the biggest agricultural production area of the whole country and 
is considered the rice basket of Viet Nam. Besides the food production, the Mekong 
Delta is also rich in fruit trees and diverse varieties of seafood for export. This is a 
rich land with beautiful scenery and fruit trees all year round. 
Over the past few years, many policies of the Communist Party and the Government 
have resulted in big changes to agricultural production and development in the 
Mekong Delta, bringing about prosperity to the whole region. Entering the new 
millennium, with the urgent need for national industrialization and modernization, 
the regional scientists and authorities are required to explore issues related to the 
rationale, scientific practice, and strategic plans for the region’s development in 
order to invest, exploit, and bring into full use the region’s rich and diverse human 
and natural resources. 
CTU, an important state higher education institution in the Mekong Delta, is the 
cultural, scientific and technical center of the Mekong Delta. Since its foundation in 
1966, CTU has been improving and developing itself.  From a university with a few 
fields of study at the beginning, it has developed into a multidisciplinary university. 
At the moment, it has 47 undergraduate, 15 Masters, and 5 Doctoral training 
programs. 
CTU’s main missions are training, conducting scientific research, and transferring 
technology to serve the region’s socio-economic development. In addition to its 
training responsibilities, CTU has actively taken part in scientific research projects, 
applying the scientific and technological achievements to solve problems related to 
science, technology, economics, culture and society in the region. Out of 
achievements from its scientific research and international cooperation projects, the 
university has developed a variety of products and technological production 
processes for the benefit of people’s lives and the promotion of export, helping the 
University gain prestige on the national and international markets.                  
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CTU has also received strong support from the authorities of the twelve provinces 
in the Mekong Delta in areas such as training, scientific and technological 
cooperation and transfer. The University has extended scientific and technological 
cooperation with many international organizations, universities and research 
institutes. Thanks to these cooperative projects, the staffÕs administrative capacity 
and specializations have been upgraded, and facilities, experimental tools and 
scientific materials have been added.  

1.2 Organization structure of CTU 

The present organizational structure of CTU is as follow:          

The schools and colleges: 
1) College of Sciences 

2) School of Education 

3) College of Agriculture and Applied Biology 

4) College of Technology 

5) College of Information & Communication Technology 

6) School of Economics and Business Administration 

7) School of Law 

8) College of Aquaculture and Fisheries 

9) School of Marxist-Leninist and HoChiMinh Thought 

Research institutes:  
1) Biotechnology Research and Development Institute 

2) Mekong Delta Farming Systems Research and Development Institute 

Directly-under (partial) units: 
1) Center of Military Education 

2) Department of Physical Education 

3) Center of Foreign Languages 

4) Science and Technology Information Center 

5) Center of Services 

6) Hoa An Center of Research - Experimental - Biodiversity 

7) Learning Resource Center 

Supporting departments and boards: 
1) Department of Administration and Planning 

2) Department of Academic Affairs 

3) Department of Scientific Affairs  

4) Department of International Relations and Project Management 
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5) Department of Personnel  

6) Department of Political Affairs  

7) Department of Financial Affairs 

8) Department of Facility Management 

9) Department of Student Assistance 

10) Department of Legality  

11) Construction Management Board 

In January 2008, a new college was established - the College of Environment and 
Natural Resource. 

1.3 Faculties / departments and course related to waste management and 
renewable energy 

At CTU two departments offer the environmental curricula: 

- Department of Environmental Engineering and Water Resource - belong to 
College of Technology 

- Department of Environment and Natural Resource Management - belong to 
College of Agriculture 

Many of courses in these curricula related to waste management and renewable 
energy (see more detail in the next parts and index). 

In January 2008, these two departments were merged to become the College of 
Environment and Natural Resource belongs to Cantho University. 

1.4 Introduction Department of Environmental Engineering and Water 
Resources (direct project implementation organization) 

The Department of Environmental Engineering and Water Resources belong to 
College of Technology - Cantho University. This department offers two specialized 
undergraduate curricula on Environmental Engineering and Hydraulic Structure 
Engineering. 

The Hydraulic Structure Engineering curriculum offers the student the 
knowledge on theory, design & implementation of hydraulic works like bridges, 
drains, dams, pumping stations, stone embankments to serve the agriculture & to 
develop the infrastructure for rural areas in meeting requirements in irrigation &  
drainage, flood prevention, saline intrusion prevention, water logging prevention 
and erosion prevention for river and canal banks. It also offers the courses related to 
planning and management of rural hydraulic works and waterway transportation 
systems in rural regions. 

The Environmental Engineering curriculum offers the student the knowledge on 
theory and design of technological processes for treatment of solid-, liquid- and 
gaseous pollutants from household and industrial disposals; methods of pollution 
control for water, air, and soil environment; management & operation of waste 
treatment systems; water resources planning. It also offers the subjects related to 
urban planning, environmental impact assessment of small- and medium-scale 
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projects for urban development; cleaner production; monitoring and measurement 
of potential sources of pollution. 
Apart from its educational functions, the department also offers on-job training 
courses for environmental lab-technician. Moreover, the department also provides 
consultant services and technology transfers in biogas digester that help alleviate 
environmental pollution in the rural areas and make effective use of energy sources 
from animal manure. 
2. Description of studying structure 

Since 1997, CTU offers two curricula leading to Bachelor of Engineering: 
- Environmental Engineering (EE) 
- Environmental Science (ES) 
It took the student 4.5 years to get the Bachelor degree on Environmental 
Engineering and 4 years to get the Bachelor degree on Environmental Science. 
From 2007 the curricula were restructure to credit base system and it only took 4 
years to get the bachelor degree either EE or ES (see the annex for detailed 
curricula). 
From the school year 2007 ÷ 2008, CTU offer one more curriculum leading to 
bachelor degree: the Environmental Management curriculum. 
CTU also offer the two years curriculum leading to MSc. degree on Environmental 
Science since 2000. In 2008, CTU will offer one more MSc. curriculum on 
Environmental Management. And according to the plan in 2011, CTU will offer the 
MSc. curriculum on Environmental Engineering (see annex for detailed curricula). 
In the above mentioned curricular we offer the student many practical sessions, lab 
session and field trips to visit the waste treatment plants and industries. The students 
have no opportunity to visit abroad. 
3. Curriculum related to environmental sciences, especially waste management 
and renewable energy 

The curricula and course contents are attached in the annex (see annex for more 
detail). 
All of the courses offered by CTU have lecture notes or text books (in Vietnamese) 
complied by the lecturers. In addition within the cooperation framework with 
foreign universities in European countries (MHO project - the Netherlands; VLIR 
project - Belgium; CAULES project - Denmark) to write the lecture notes in 
English. Some of course lecture notes related to waste management were published 
on the website of CTU with links http://www.ctu.edu.vn/colleges/agri/gtrinh/ and 
http://www.ctu.edu.vn/colleges/tech/bomon/ttktmoitruong/daotao/giaotrinhdientu.ht
m. CTU also has web base learning management system where offered the online 
teaching and learning activities http://lms.ctu.edu.vn/lms/. By the end of 2007 CTU 
joined the Vietnam open courseware program (VOCW), this program offered a 
website for the lecturer to publish and share their lecture notes and student can 
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access these lecture notes free of charge. The address of this website is 
http://vocw.ctu.edu.vn/. 
 
For the reference books, the textbooks related to the courses are available at the 
library of College of Technology, library of Department of Environment and 
Natural Resource Management, and the Learning Resource Center of CTU. In 
addition in the Learning Resource Center there is online Journal for the student and 
lecturer to access. 
At the final semester, the student who finished at least 100 credits and had GPA !  
2.5 will be selected to carry out thesis. In addition, CTU has the policy to encourage 
students to carry out their own research projects; the university will fund the good 
research proposal. 
4. Research Infrastructure and Resources related to waste management and 
renewable energy 

In CTU, there are 7 laboratories where the students and lecturers carry out their 
research: 
- Environmental Chemistry Lab. 
- Environmental Microbiology Lab. 
- Solid-waste Treatment Lab. 
- Pilot-scale Waste Treatment Lab. 
- Environmental Toxicology Lab. 
- Organism Resource Lab. 
- Environmental Quality Management lab. 
In addition the student and lecturer can use the modern equipments (such as GC, 
GCMS, Atomic absorption unit, SEM…) at the Advance Research Lab of CTU. 
There are two computer rooms for student in the field of environment: one for 
Bachelor student and one for MSc. student. 
5. Perspectives for Graduates 

After graduation the student can work for Provincial Department of Natural 
Resource and Environment, Environmental Consultant companies, Construction 
companies, project related to the environment… 
The students who get the excellent or very good grade can pursue their study by 
registering to MSc. course in HCM city universities or in Cantho University. 
6. Identification of Demands regarding the development of innovative 
education modules and tools 

According to the Decree No. 14/2005/NQ-CP the Vietnamese government 
encourage the cooperation of the Vietnamese universities with the well-known 
foreign universities and the Vietnamese universities can use the curricula and 
lecture notes of foreign universities. It is considered as a measure to upgrade the 
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teaching quality at Vietnamese universities. Therefore there is a high demand on the 
cooperation to develop innovative education modules and tools to use at Cantho 
University. 

7. Comments on the possible integration of project results in (existing) 
curriculum 
As mentioned above there is the demand on the use of high quality teaching 
modules at CTU, therefore the high quality education modules and tools with 
specific case study will be well integrated into the existing environmental curricula 
at Cantho University. 
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CURRICULUM 
Field of study: Environmental Engineering 
Code: 52.51.04.01 
Duration: 4 years 
College of Technology 
Department of Environmental and Water Resources Engineering 
 

No Course No of 
credits Core Selective Total 

hours Theory Practice 

1st Year Ð Semester 1      

1 Military Science 6 6   90     

2 Marxist - Leninist 
philosophy 

3 3   45 45   

3 General mechanics and 
thermal  

2 2   30 30   

4 Practice on General 
mechanics and thermal 

1 1   15   30 

5 Differential calculus A1 3 3   45 30 15  

6 English 1 3   3 45 45   

7 French 1 3   3 45 45   

During this semester, the students have to take at least 03 credits of the selective courses 

1st Year Ð Semester 2      

1 Economics and politics 
B 

3 3   45 45  

2 Differential calculus A2 4 4   60 30 30 

3 Electricity engineering 
B 

2 2   30 20 10 

4 General Chemistry  3 3   45 45  

5 Practice on General 
Chemistry  

1 1   15   15 

6 General Informatics 3 3   75 15 60 
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7 English 2 3   3 45 45  

8 French 2 3   3 45 45  

9 Gymnastic 1 1   1 45  45 

During this semester, the students have to take at least 04 credits of the selective courses 

2nd year – Semester 3      

1 Linear Algebra & 
Geometry 

4 4   60 60   

2 Environmental 
Chemistry 

3 3   30 30   

3 Lab session on 
Environmental 
Chemistry 

1 1   30   30 

4 Theory of mechanics  2 2   30 25 10 

5 General chemistry 2 2   30 30   

6 English 3 4   4 60 60   

7 French 3 4   4 60 60   

8 Gymnastic 2 1   1 45   45 

9 Applied Environmental 
Ecology 

2    2 30 30   

10 Environmental 
Hydrographic 

2   2  30 30   

During this semester, the students have to take at least 07 credits of the selective courses 

2nd year – Semester 4      

1 Social works  0 0   0     

2 Communism science 2 2         

3 Probability and Statistic  3 3   45 45   

4 Fluid mechanics 2 2   30 20 10 

5 Drawing geometry 3 3   45 15 30 

6 Environmental 2 2   30 30   
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biochemistry 

7 Lab session on 
Environmental 
biochemistry 

1 1   30   30  

8 Environmental 
Geology 

2   2 30 30   

9 Basic on Foundation 2   2 30 30   

10 Calculus 2   2 30 30   

11 Energy and 
Environment 

2   2 30 30   

12 Environmental Law and 
Policy 

1   1 15 15   

During this semester, the students have to take at least 05 credits of the selective courses 

3rd year – Semester 5      

1 History of Vietnamese 
Communist Party 

2 2   30 30   

2 Environmental 
microbiology 

2 2   30 30   

3 Lab session on 
Environmental 
microbiology 

1 1   30    30 

4 Pump, fan and 
compressor 

2 2   30 20 10 

5 Hydraulics for  
structures 

2 2   30 20 10 

6 Air  and noise 
pollution control  

2 2   30 30   

7 Lab session on air  
pollutants analysis  

1 1   30   30  

8 Scientific research 
methodology and 
report  writ ing  

1    1 15 15   

9 Structural mechanics 2    2 30 30   
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10 Water pollution 2    2 30 30   

11 Water resource 
management 

2    2 30 30   

12 Automation control 
technology 

2    2 30 15  30 

During this semester, the students have to take at least 05 credits of the selective courses 

3rd year – Semester 6      

1 HoChiMinh Thought 2 2   30 30   

2 Basic of logistics  2 2   30 30   

3 Water supply 
treatment technology 

2 2   30 30   

4 Hazardous waste 
management and 
treatment 

2 2   30 30   

5 Wastewater treatment 
technology  

3 3   45 30 15 

6 Lab session on water 
supply and 
wastewater treatment 

1 1   30    30 

7 Semester paper on 
water and wastewater 
treatment 

1 1   30     

8 English for 
environmental 
engineer 

2     30 30   

9 French 2     30 30   

10 Structural Engineering 2     30 30   

11 Clean technology 2     30 30   

12 Environmental quality 
management 

2     30 30   

13 Environmental 
planning 

2     30 30   

During this semester, the students have to take at least 06 credits of the selective courses 
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4th year Ð Semester 7      

1 Solid waste 
management and 
treatment 

2 2   30 30   

2 Practice on solid waste 
treatment 

1 1   30    30 

3 Soil pollution and 
remediation 
technology 

2 2   30 30   

4 Waste treatment plant 
construction 

2 2   30 30   

5 Semester  paper  on 
Waste treatment plant  

1 1   30     

6 Special subject report  1 1   25 5 20 

7 Environmental impacts 
assessment  

2   2 30 30   

8 Environmental 
Economics 

2   2 30 30   

9 Mapping &  GIS 2   2 45 15  30 

10 Environmental hygiene 
and occupational safety 

2   2 30 30   

11 Technical 
management 

2   2 30 30   

During this semester, the students have to take at least 06 credits of the selective courses 

4th year Ð Semester 8      

1 Field tr ip 2 2   60   60 

2 Thesis 10   10 300     

3 Special paper 4   4 120   120 

4 Organic waste 
management and 
recycling 

2   2 30 30   

5 Applied GIS on 
environmental 

2   2 50 10 40 
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management 

6 Informatics for  
environmental 
engineer  

2   2 40 20 20 

7 Environmental 
modeling 

2   2 40 20 20 

8 Industrial management 
and maintenance  

2   2 30 30   

9 Waste treatment plant 
management and 
operation 

2   2 30 30   

During this semester, the students have to take at least 10 credits of the selective courses 
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CURRICULUM 

 

Field of study: Environmental Management 

Code:  

College of Agriculture and Applied biology 

Department of Environment and Natural Resource Management 

 

No No of credits Core Selective Theory Practice No 

Semester 1 

1 Marxist - Leninist philosophy 3 3  45  

2 Gymnastic 1  1  15 

3 Basic informatics 3 3  45  

4 General Chemistry  3 3  45  

5 Practice on General Chemistry  1 1   30 

6 General Chemistry  3  3 45  

7 Practice on General Chemistry  3   45  

8 General sociology  2  2 30  

 Subtotal 16 10 6   

Semester 2 

1 Economics and politics B 3 3  45  

2 Gymnastic 1  1  15 

3 Military science 6 6  90  

4 English 2 3  3 45  

5 French  2 3   45  

6 General biology A1 (Plant) 2 2  30  

7 Practice on General biology A1 (Plant) 1 1   30 

 Subtotal 16 12 4   

Semester 3 
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1 Communism science 2 2  30  

2 English 3 4  4 60  

3 French  3 4   60  

4 General biology A2 (Animal) 2 2  30  

5 Practice on General biology A2 (Animal) 1 1   30 

6 Applied economics mathematic 2 2  30  

7 Environmental Law and policy  2 2  30  

8 Environmental geology 2  2 30  

9 Industry & environment management 2  2 30  

10 Sociology statistic 2 2  30  

11 General Law 2  2 30  

 Subtotal 17 11 6   

Semester 4 

1 History of Vietnamese Communist 
Party 

2 2  30  

2 Environmental management 2 2  30  

3 Introduction on environmental science 2 2  30  

4 Practice on Introduction on 
environmental science 

1 1   30 

5 Probability and statistic B 3 3  45  

6 Environmental Chemistry 2 2  30  

7 Lab session  on Environmental 
Chemistry 

1 1   30 

8 Society and environment 2 2  30  

9 Practice on Society and environment 1 1   30 

10   Population & health and environment 2  2 30  

11 Food safety 2  2 30  
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 Subtotal 18 16 2   

Semester 5 

1 Hochiminh thought 2 2  30  

2 Forest resource management 2 2  30  

3 Practice on Forest resource management 1 1   30 

4 Solid waste management and treatment 2 2  30  

5 Practice on Solid waste management and 
treatment 

1 1   30 

6 Natural resource and environment of the 
Mekong delta 

2  2 30  

7 Practice on Natural resource and 
environment of the Mekong delta 

1  1  30 

8 Sea and coastal environment 
management 

2 2  30  

9 Environmental education 2 2  30  

10 Practice on Environmental education 1 1   30 

11 Remote sensing and GIS in natural 
resource and environment management 

2  2 30  

12 Practice on Remote sensing and GIS in 
natural resource and environment 
management 

1  1  30 

13 Environmental planning 2  2 30  

14 Soil degradation and reclaimation 2  2 30  

15 IPM in environmental management 1  1 15  

16 Biogas  and farm 1  1 15  

 Subtotal 20 13 7   

Semester 6 

1 Water resource management  2 2  30  

2 Practice on Water resource management  1 1   30 
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3 Organic waste management and 
recycling 

2 2  30  

4 Practice on Organic waste management 
and recycling 

1 1   30 

5 Community base resource management 1 1  15  

6 Practice on Community base resource 
management 

1 1   30 

7 Resource economics  2 2  30  

8 Practice on Resource economics  1 1   30 

9 Watershed management 2 2  30  

10 Environmental impact assessment 2 2  30  

11 

 
 Practice on Environmental impact 
assessment 

1 1   30 

12 Occupational safety and environmental 
hygiene in industry 

2  2 30  

13 Hazardous management 2  2 30  

14 Cleaner production 2  2 30  

 Subtotal 20 16 4   

Semester 7 

1 Urban and Industrial zone environment 
management 

2 2  30  

2 Practice on Urban and Industrial zone 
environment management 

1 1   30 

3 Urban and rural environment 
management 

2 2  30  

4 Soil resource management 2 2  30  

5 Practice on Soil resource management  1 1   30 

6 Project management and evaluation   2  2 30  

7 Environmental quality management 2  2 30  

8 Practice on Environmental quality 1  1  30 
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management 

9 Wetland resource management 2 2  30  

10 Practice on Wetland resource 
management 

1 1   30 

11 Air and noise pollution control 1 1  15  

12 Practice on Air and noise pollution 
control 

1 1   30 

13 Practice on environmental management 3 3   90 

14 Environment and natural resource 
management 

2  2 30  

15 Water supply and drainage 2  2 30  

 Subtotal  21 16 5   

Semester 8 

1 Thesis 10 10   300 

 Subtotal 10 10    
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CURRICULUM 

 

Field of study: Environmental Science 

Code: 3852430301 

College of Agriculture and Applied biology 

Department of Environment and Natural Resource Management 

 

No Course 
No of 

credits 
Core Selective Theory Practice 

Part 1. General subjects 

1  Marxist - Leninist philosophy 3 3  45  

2  Economics and politics B 3 3  45  

3  Communism science 2 2  30  

4  History of Vietnamese 
Communist Party 

2 2  30  

5  Hochiminh thought 2 2  30  

6  Foundation of Law 2 2  30  

7  English 1 3  45  

8  French 1 3  
3 

45  

9  English 2 3  45  

10  French 2 3  
3 

45  

11  English 3 4  60  

12  French 3 4  
4 

60  

13  Military science 6 6  115 50 

14  Gymnastic 1 1  1  45 

15  Probability and statistic 3 3  45  

16  Mathematic for agricultural 
engineer 

3 3  45  

17  Basic Analytic chemistry       2 2  30  
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18  Lab session on Analytic 
chemistry       

1 1 
 

 30 

19  Foundation of Biology 1 2 2  30  

20  Practice on Foundation of  
Biology 1 

1 1 
 

 30 

21  Foundation of Biology 2 2 2  30  

22  Practice on Foundation of  
Biology 2 

1 1 
 

 30 

23  Basic informatics 1 1  15  

24  Practice on basic informatics       2 2   60 

25  Basic of economics 2 2  30  

 
 

No Course No of 
credits Core Selective Theory Practice 

Part 2. Basic courses 

26  Environmental chemistry  3 3  45  

27  Practice on Environmental 
chemistry  

3 3  45  

28  Basic of ecology 2 2  30  

29  Practice on Basic of ecology 2 2  30  

30  Introduction to environmental 
science 

2 2 
 

30  

31  Practice on Introduction to 
environmental science 

2 2 
 

30  

32  Aquatic ecology 3  45  

33  Practice on Aquatic ecology 3  
3 

45  

34  Forest ecology  3  45  

35  Practice on Forest ecology  3  
3 

45  

36  Agricultural ecology  4  4 60  
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37  Practice on TT. Agricultural 
ecology  

4   60  

38  Sustainable development 6 6  115 50 

39  Biodiversity conservation 1  1  45 

40  Practice on Biodiversity 
conservation 

3 3 
 

45  

41  Environmental experiment 
statistic 

3 3 
 

45  

42  Research methodology  2 2  30  

43  Practice on Natural resource 1 1   30 

44  Practice on environment 2 2  30  

 

No Course No of 
credits Core Selective Theory Practice 

Part 3. Field specialization 

45  Environment and natural 
resource management 

3 3  45  

46  Aquatic organism resource 3 3  45  

47  Practice on Aquatic organism 
resource 

2 2  30  

48  Environmental Bio-indicator  2 2  30  

49  Practice on Environmental Bio-
indicator  

2 2 
 

30  

50  Environmental microbiology  2 2  30  

51  Practice on Environmental 
microbiology  

3  45  

52   Urban and Industrial zone 
environment management 

3  
3 

45  

53  Wetland resource management 3  45  

54  Practice on Wetland resource 
management 

3  3 45  
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55  Risk and environmental impact 
assessment 

4  60  

56   Practice on Risk and 
environmental impact assessment 

4  
4 

60  

57   Soil, land and air quality 
evaluation 

6 6  115 50 

58   Practice on Soil, land and air 
quality evaluation 

1  1  45 

59  Environmental law and policy 3 3  45  

60  Thesis 3 3  45  

61  Hazardous waste management 2 2  30  

62  Society and environment 1 1   30 

63  Practice on Society and 
environment 

2 2  30  

64  Community base resource 
management 

1  1 15  

65  Practice on Community base 
resource management 

1  1  30 

66  Remote sensing and GIS in 
natural resource and 
environment management 

2  
2 

30  

67  Practice on Remote sensing and 
GIS in natural resource and 
environment management& MT 

1  
1 

 30 

68  Wastewater treatment 
technology 

3  3 45  

69  Practice on . Wastewater 
treatment technology 

1  1  30 

70  Natural resource economics  2  2 30  

71  Biogas and Farm 1  1 15  

72  Water supply and drainage 
system 

2  2 30  

73  English for environmental 2  2 30  
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engineer  

74  Population & Health & 
environment 

2  2 30  

75  Applied environmental ecology 2  2 30  

76  Hygiene in husbandry 2  2 30  

77  Water pollution 2  2 30  

78  Environmental quality 
management 

2  2 30  

79  Environmental geology 2  2 30  

80  Natural disaster management  2  2 30  

81  Irrigation system management 
and environment  

2  2 30  

82  Coastal resource and 
environment management 

2  2 30  
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CURRICULUM 
 
Degree: MSc. Environmental Management 
Field: Environmental Management 

 

Credit 
Code Course 

Total Theory Practice 

Part 1: General subjects 16 13 3 

QLTH101 Philosophy 6 5 1 

QLAV102 English   10 8 2 

Part 2: Core courses 34 26 9 

QLNC103 Research methodology 2 1,5 0,5 

QLTT104 Applied informatic 2 1 1 

QLTK105 Experiment design and statistic for environmental 
science research 

3 2 1 

QLAC106 English for environmentalist 3 3 0 

QLST107 Ecological systems of coastal  region and 
biodiversity 

3 2 1 

QL! C108 Settlement and livelihood 2 2 0 

QLCT109 Cultivated system 3 2 1 

QLNN110 Rural environment management 2 2 0 

QL! T111 Urban environment planning and management 2 1,5 0,5 

QLQH112 Coast resource planning and integrated 
management 

3 2 1 

QLXH113 Socioeconomic analysis in integrated management 
of coastal region  

2 1,5 0,5 

QLCL114 Environmental quality management  2 1,5 0,5 

QLT! 115 Environmental impact assessment  3 2 1 

QLTQ116 Field trip and special report 2 1 1 
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Part 3: Selective courses 18   

QLCS117 Environmental law and policy 2 2 0 

QL!L118 Applied GIS in environmental management 2 1 1 

QLVT119 Applied remote sensing in environmental 
management 

2 1,5 0,5 

QL!N120 Soil and water management 2 1,5 0,5 

QLST121 Wetland ecology  2 1,5 0,5 

QLON122 Pollution at coastal region 2 2 0 

QLXH123 Human civilization and sociology 2 2 0 

QLTS124 Aquatic resource: evaluation and management 2 2 0 

QLKT125 Resource and Environmental economic  2 2 0 

QLTC126 Coastal region management policy 2 2 0 

QLXM127 Seashore erosion and protection  2 2 0 

QLC!128 Community base coastal resource management  2 2 0 

QLDL129 Tourism planning and management 2 1,5 0,5 

 Part 4: Thesis 12 0 12 

QLLV130 Thesis 12 0 12 

  Total 80   
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CURRICULUM 

 

Field of study: Environmental Science 

Degree: MSc.  

Field code: 60 85 02  

 

Credits Code Course 

Total Theory Practice 

Part 1: General subjects 16 9 7 

 Philosophy 6 4 2 

 English   10 5 5 

Part 2: Core courses 36   

MT103 Basic informatic 3 2 1 

MT104 Research methodology 2 1,5 0,5 

MT105 Experiment design and statistic for environmental 
science research 3 2 1 

MT106 Structure and function of ecological systems  3 2 1 

MT107 Wetland ecology and management 3 2 1 

MT108 Aquatic ecology and applying wetland in pollution 
control 3 2 1 

MT109 Society, development and environment 2 2 0 

MT110 Natural resource management an systematic thinking 3 2 1 

MT111 Environmental toxicology 3 3 0 

MT112 Environmental impact assessment 3 2 1 

MT113 Environmental management and clean technology 2 1,5 0,5 

MT114 Land use planning for sustainable development 2 1,5 0,5 

 Remote sensing and GIS 2 1,5 0,5 

 English for environmentalist  2 2 0 
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Part 3: Selective courses 16   

 Higher education methodology 2 2 0 

 Practice on Environmental toxicology 2 0 2 

 Environmental law 2 1,5 0,5 

 Environmental economic 2 2 0 

 Waste evaluation and management 2 2 0 

 Environment and health  2 2 0 

 Applied modeling in environmental research 2 1,5 0,5 

 Biological conservation and sustainable development 2 1,5 0,5 

 Epidemic diseases management and environment 2 2 0 

 Special study 1 1 1 0 

 Special study 2 1 1 0 

 Environmental analysis and forecasting  2 2 0 

 Physiology and ecology of zoo plankton 2 1,5 0,5 

Part 4: Thesis 12     

 Total 80     
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I . Introduction 

By responding to the Government policy towards socio-economic development plan to moving 
step forward approaching regionally and internationally bench marking; there is indeed a need 
to reform national education system throughout its Human Resources Development Hence, 
national education policy has been set up. To bring in the national education policy into reality; 
the ideal for rationalizing all higher education institutions to meet the same standard has been 
seriously taken into account. Therefore, National University of Laos (NUOL) has come about as 
a result of merging 9 higher education institutions together in November 1995 including former 
University of Pedagogy DongDok, University of Polytechnic, University of Health Sciences, 
School of Agriculture Nabong, School of Forestry Dong Dok, School of Irrigation Tad Tong, 
School of Architecture, School of Communication and Transport, and School of Electronic Lao-
Germany. All these higher institutions and Universities were previously operated under different 
ministries whereas its current situation is under the umbrella of the Ministry of Education. Since 
its unification to NUOL, the first started academic year has been taken place on the 5th 
November 1996. Since its opening with 9 founding faculties including School of Foundation 
Studies; NUOL has continued to augment its organization structure with regard to premises, 
faculties, centers, offices, the range of program offered; and student enrollment. 

Today there are 26,673 students including foreign students (213 students). There are 1,986 staff. 
Within this, there are 49 who have doctorate degree, 303 who finished master degree, 24 with 
post graduate degree, 886 with bachelor degree, 126 with higher diploma.  

Currently NUOL has 10 faculties, 7 centers including Center fore Environment and 
Development Studies where the only center providing the undergraduate course of Bachelor of 
Science (Environmental Science and Environmental management) and central library operating 
in different campuses where Dong Dok is the head quarter and the office of the president. 
NUOL is a multi-campus structured within a 35 KM radius of Vientiane Capital. It consists of 
eight campuses:  

1 DongDok  
2 Sokpaluang  
3 Nabong  
4 Don Nokkhum  
5 Tadthong  

A. Faculties and School 

1. Faculty of Education 
2. Faculty of Social Sciences 
3. Faculty of Sciences 
4. Faculty of Letters 
5. Faculty of Economics and Business Administration 
6. Faculty of Forestry 
7. Faculty of Agriculture 
8. Faculty of Law and Administration 
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9. Faculty of Engineering 
10. Faculty of Architecture 

B. Offices of the President 

Offices in Dongdok main campus: 

1. Cabinet of the President 
2. Office of Academic Affairs 
3. Office of Research and Postgraduate Affairs 
4. Office of Planning and International Relations 
5. Office of Financial Affairs 
6. Office of Student Affairs 
7. Office of Building and Services Affairs 
8. Office of Personnel Affairs 

C. International Cooperation 

NUOL is cooperating with over 84 foreign universities, institutions and organizations in 
training, exchanging lecturers and students, joining research and Post Graduate Program. NUOL 
is a member of ASEAN University Network (AUN), Agence Universitaire de la Francophonie 
(AUF), Greater Mekong Sub-region for Academic & Research Network (GMSARN) and the 
ASEAN Universities Network-Society for Engineering Education Development Network 
(AUN-SEED-Net).  

It has also established cooperation with 9 universities in Republic of Korea, 10 universities in 
Thailand, 12 universities in Vietnam, 6 universities in China, 15 universities in Japan, 4 
universities in the United States of America, 3 universities in Canada, 4 universities in New 
Zealand, 2 universities in Australia, 2 universities in Sweden, 1 university in Denmark, 1 
university in Poland, 3 universities in Germany, 9 universities in France, 1 university in Russia 
and 1 university in Cambodia.  

NUOL receives scholarships from Vietnam, China, Japan, France, Germany, Thailand, 
Government Organizations, and Republic of Korea.  

Since January 2006, the European Commission, represented by the EC Delegation for Laos in 
Vientiane, is sponsoring the establishment of a Master degree Program in Environmental 
Engineering and Management (E2M) at the FE. The University of Siegen is contracted by the 
EC as Project Coordinator and main partner for cooperation with FE (NUOL) and is responsible 
for project implementation. Beside The University of Siegen, the University of Science and 
Technology Krakow and the Sirindhorn International Institute of Technology Pathum Thani are 
also Project Partner and are cooperating with FE (NUOL). 

I I . Descr iption of studying structure 
 

The National University of Laos selects its students by two processes:  
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(a) Quota Selection, by Provincial Education Services, and  
(b) Entrance examination. 

The first category of students is selected based on their High School achievement and a quota 
fixed by the Ministry of Education. The entrance examination is organized simultaneously in all 
provinces  

A. Academic Programs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 years 

Pr imary School 

3 years 

Secondary School 

3 years 

Upper Secondary School 

 5-6 years 

Undergraduate Program 

2 years 

Master  Program 

1-2-3 year  

Vocational Training 

Two semester examination taken 

Two semester examination taken 

Enter the university by the national entrance 
examination organized by NUOL 

Enter the program by passing the 
examination organized by NUOL 
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B. Undergraduate and Higher  Diploma:  
 
The Bachelor Degree Program consists of one year of general studies at the School of 
Foundation Studies, and four years of specialized students at the various faculties (Except for 
the Faculty of Architecture).  
The Higher Diploma Program consists of three or four years studies. This program is organized 
at four faculties: the Faculty of Engineering, the Faculty of Architecture, the Faculty of Forestry 
and the Faculty of Agriculture. Students with a Higher Diploma desiring to continue their 
studies toward a Bachelor Degree are required to enroll the bridging course for a semester.  

C. Postgraduate Programs:  
 
Master Degree courses are offered by five faculties: Economics and Business Management, 
Sciences, Letters, Forestry and Engineering.  

I I I . Curr iculum related to environmental science  

A. Master  degree 
 
Since January 2006, the European Commission, represented by the EC Delegation for Laos in 
Vientiane, is sponsoring the establishment of a Master degree Program in Environmental 
Engineering and Management (E2M) at the Faculty of Engineering. Apart from that the Center 
for Environment and Development Studies (CEDS) has also planned to run a master program in 
environmental science field in the future 

B. Undergraduate degree  
 
By the affiliated directly with the NUOL Board of Rectorate, the Center for Environment and 
Development Studies established in June 2004 as a center for research and education in 
interdisciplinary environmental management has offered the Bachelor of Sciences in 
Environmental Science and Management (B.Sc. ESM) degree. 

C. CEDS Modular  Curr iculum Structure 
 
The Centre for Environment and Development Studies (CEDS) has developed a modular 
curriculum structure that allows a high degree of flexibility. Major components of the B.Sc. 
degrees at CEDS are grouped into modules which can be combined or reshaped to meet 
demands for new educational activities. Hereby CEDS can respond to future needs like 
specialized higher diploma courses or shorter training, B.Sc. or M.Sc. programmes tailored for 
mid-career professionals in need of an academic upgrade. 
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Ordinary university students have to complete all modules to obtain the B.Sc. degree. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

D. Curr iculum 
 The name of the curriculum is Bachelor of Sciences in Environmental Science and Management 

1. Pedagogical Innovation 
 

Problem Based Learning 
 
Traditional class-room based teaching focusing on evaluating the students’ capability to 
replicate lectures based on text-books does not always provide the students with the ability to 
individually apply critical thinking and adapt their knowledge in new and original ways. At 
CEDS it is the ambition that traditional teaching is supplemented with new pedagogical tools 
like interdisciplinary projects based on group work, problem based learning (PBL), and 
learning-by-doing through field-courses and other out-of-classroom activities.  
 
Focusing on specific real-world problems, applying methods and approaches in groups of 
students, going into the field and create own primary data, producing a written report and 
making a self-formulated presentation using modern audio-visual technology, are some of the 
pedagogical tools that help the students to think independently and critically reflect on own 

2. Aim  
1 To develop the educational capability of the nation on science and research on 

environment by providing human resources deep knowledge on natural condition 
and system, social condition and system, administration and management as well as 
the interconnection between them. 
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2 To increase the capability of putting the knowledge into real life situations as well as 
the capability of making the society understand, practice, and contribute in socio-
economic development and providing the potential of higher education of learners. 

3 To provide private or government sectors with qualified technical staff to be with the 
interdisciplinary perspectives  

3. Candidates qualification  
 

The candidates must finish the course at School of Foundation Studies with grade C or higher or 
according to the rules and regulation of the NUOL (There are tow main types students in the 
course which are fulltime students including scholarship students and non-scholarship student 
who will take the same class and special students who will have to study in different class to the 
former and they have to pay themselves). The fulltime students have to pass the course at 
School of Foundation Studies first before studying in CEDS while special students do not have 
to.  

4. Method of candidate selection 
 

Referring to the rules and regulation of the NUOL (which is the entrance with general students 
or bridging system with some specific staff) 

5. Studying system 
 

It is the course studied in credit points which 1 unit credit point is equivalent to 1 the time used 
in a week through out the semester. The course takes 5 years with 182 credits to finish including 
the studying in School of Foundation Studies 

6. The course structure 
1 Total general subjects at School of Foundation Studies 33 credits     (18.50%) 
2 Total general subjects at the center        26 credits    (14.50%) 
3 Selective subjects           3 credits    (01.50%) 
4 Specialized and basic specialized subjects: 
• Basic specialized subjects          42 credits    (23.00%) 
• Compulsory specialized subjects         33 credits    (18.50%) 
• Selective specialized subjects          30 credits    (16.00%) 
• Internship            6 credits     (03.50%) 
• Thesis writing             9 credits    (04.50%) 

 
 

6.1 Subjects to be included from SFS: 

• Original SFS science 2 
 

1st semester       Credit 
Biology 2.1       4 
Chemistry 2       3 
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Biology 2.2       3 
2nd semester 
bio-physics       2 

 
Original SFS Social science 1 
1st semester 
computer 1       2 
sociology        3 
introduction to economy      2 
2nd semester 
computer 2       2 
introduction to management     2 
 
 
From Geography: 
Rural development      3 
Survey / field technique      3 
 
11 subjects                  29 
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7. Research infrastructure and resource facilities 
 
With some supports from different organization and the existing facilities, there are two 
libraries. One is at the center and another is the central library of NUOL at main campus. Apart 
from that there is a laboratory which has been planned to be build soon (currently the laboratory 
can be done depending on the lecturers) as well as there is a camp provided for students to learn 
and put the theory learnt into practice. There is some financial support from the center as well as 
from the university for the students who receive that government scholarship. As it is the fact 
that the course run by CEDS is an interdisciplinary course, there are many lecturers at the center 
as well as high and qualified lecturers invited from outside and other organizations. 

8. Descr iption of the course (subjects) 
 
Hazardous Wastes 
 
The course is devoted to answer the following questions 

•  What are hazardous wastes? 
• What can we do to reduce, reuse, and recycle hazardous wastes? 
• What are the advantages and disadvantages of burning or burying wastes? 
• What can we do to reduce exposure to lead, dioxins, and hazardous chlorine 

compounds? 
• How can we make the transition to a low waste society? 
 

Pollution and its effects 
 
What is pollution?; consequences of production, distribution and consumption in terms of 
pollution of water soil and air. How to detect, control and manage pollution. Strategies of 
management and regulation (ISO 14000, EMS etc.). Impact of global environmental changes 
due to pollution. 
  
EEnnvvii rr oonnmmeenntt  aanndd  DDeevveellooppmmeenntt  
  
What is an environmental problem (natural resources degradation, climate change, chemical and 
other pollutants in air, water, soil); impact of global environmental change at regional and local 
level; how to detect environmental problems; what are the effects; how to manage them 
(technology, regulation, attitude) and institutional arrangements. 
Human needs; stages, options and strategies for development; basic concepts of environment; 
relationship between technological development and environment; concepts of sustainability, 
livelihood, poverty alleviation, etc. Relationships between environment and development in Lao 
PDR; environment as a common action problem. 
  
EEccoollooggyy  
  
EEccoossyysstteemm  ((ssttrruuccttuurree  aanndd  ffuunnccttiioonn,,  cchheemmiiccaall  aanndd  wwaatteerr  cciirrccllee));;  hheeaalltthh;;  nnuuttrriittiioonn;;  ppooppuullaattiioonn  
ddyynnaammiiccss;;  bbiioo--ddiivveerrssiittyy,,  ccaarrrryyiinngg  ccaappaacciittyy..  EEccoossyysstteemmss  ooff  aaiirr,,  wwaatteerr  aanndd  ssooiill  iinn  LLaaoo  PPDDRR.. 
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Environmental Law and Administration 
 
The constitutional framework, the Environmental Protection Law (EPA) and other relevant 
laws; functioning of government (structure, division of responsibilities, decision-making 
processes); national environmental action plan and sector policies; international environmental 
conventions and regulation. History of environmental management in Lao PDR and traditional 
environmental management systems at village level.  
  
Agr iculture production and environment 
 
Farming systems; economy of agricultural production systems; environmental impacts of 
agricultural production (natural resource degradation, land use changes, resource consumption, 
occupational health, use of agro-chemicals and environmental consequences); organic farming. 
Different agricultural production systems in Lao PDR. Case studies of farming systems in Lao 
PDR.  
 
Forest resources and environment 
 
Forest coverage; forest ecosystems; environmental function of forests (watershed protection, 
biodiversity, wildlife habitat, climate regulation); timber production (economy, forest 
management systems, present production in Lao PDR); non timber forest products (components, 
significance for livelihoods, traditional management systems); government forest policies; 
categories of forest in Lao PDR. 
Case studies on forest management and environment in Lao PDR. 
 
WWaatteerr   RReessoouurr cceess  aanndd  eennvvii rr oonnmmeenntt  
  
Hydrology and water cycles (sedimentation, bank erosion, flooding); water utilization (irrigation 
and drainage, hydro-electricity, potable water, fish ponds, recreation, navigation); fishery 
(importance of livelihood, 'fish ecology'). River systems in Lao PDR. Case studies on 
significance of river systems for livelihood of rural people. 
  
Urban, infrastructure development and Environment 
 
Urban development and environmental impacts: migration; job opportunities; housing; 
transportation; water and energy supply; sewage and sanitation; solid waste; air and noise 
pollution; land use; amenities. 
Infrastructure development and environmental impacts: Economic development and transport 
needs; environmental impacts of transportation. Transport systems in Lao PDR (road, river, and 
air). 
 
Industr ial and mining development and environment 
 
Industrial development and environmental impact: zoning; technologies (outdated, appropriate, 
clean technologies); environmental impacts for industries. Industrial development in Lao PDR 
(magnitude, sectors, economic importance, technological development, etc.) 
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Mining development and environmental impacts. Mining and potential resources in Lao PDR 
(present exploitation; economic significance; technologies; environmental impacts). Energy 
supply. 
Case studies on environmental impacts of mining activities. 
 
Integrative EIA 
 
The reasons for EIA and SIA; techniques and methods for EIA; drafting ToR for environmental 
assessment, public participation, monitoring of EIA, environmental monitoring plan and 
reporting. International organizations (ADB, IBRD etc.) requirements to EIA and SIA. Present 
EIA system in Lao PDR; case studies on completed EIA processes.  
Case study on EIA in two stages: Stage 1: Groups of students assess different aspects of 
environmental impa7cts of proposed project. Stage 2: Based on the outcome for stage 1 each 
group of students prepares an integrative assessment, propose approval conditions and prepare 
environmental management and monitoring plans. 
 
Integrated Watershed Management 
 
Concepts of Integrated Watershed Management; characteristics of watersheds (ecosystem, 
present activities, settlement patterns, land use, hydrology, erosion and sedimentation, economic 
development opportunities, upstream-downstream relationships); international institutions and 
watershed management; techniques and methods for integrated watershed management (DRIFT; 
GIS, land use planning, rapid rural appraisal (RRA) and participatory rural appraisals (PRA)). 
Case studies of completed integrated watershed management plans. 

 9. Perspective for  the graduates  
The graduates from CEDS will be able to fulfill the following tasks: 
 

1 Integrate environmental knowledge from different disciplines in the context of 
development 

2 Assist in administration and management of environmental projects 
3 Conduct analysis of environmental processes and problems including EIA 
4 Coordinate and plan environmental projects based on interdisciplinary teams 

 

10. Research activities relevant to the course 
 
Since CEDS has been set up, there are various research activities implemented by learners and 
other bodies related to the course, which shown as the following 
 

• Wood waste research 
• Medical waste research 
• 18 kilometer Landfill research 
• Community waste management research 
• Gender and Waste Management at 18 kilometer Landfill research                                                                                                                                                                                                            
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11. Course and INVENT project 
 

As it is the mater of fact that CEDS is the only center at National University of Laos who 
provide the interdisciplinary course of Environmental study, it is important that the center 
mainly provides variety of subjects which one of those is the subject related to waste. It is 
therefore seen clearly that INVENT project is undeniably accepted to play a significant role in 
teaching and learning on waste in the course provided by the center. This will greatly help the 
students with various resources of information, example and case studies which is available on 
line broaden their knowledge and skills in the work of waste management or treatment. 
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                         INVENT 

Integrated Waste Management Modules for Different Courses of Graduate Studies 

 

Report on Royal University of Agriculture  
Phnom Penh, Cambodia 

 

1. Introduction to the University  

 

The Royal University of Agriculture (RUA), founded by Prince Norodom Sihanouk in 1964, is 

located approximately 12 km south-east of Phnom Penh in Chamcar Daung, Dongkor District, Phnom 

Penh, Cambodia.  Being the leading agricultural university in Cambodia, it has five salient missions: 

1. To educate students in agricultural fields with high academics standard, morality and 

creativity in line with national development needs. 

2. To conduct research in agriculture through cooperation with local and international research 

institutions, improving economic development and sustainable and natural resource 

management in Cambodia.  

3. To create information center for disseminating agricultural sciences and technology to farm 

communities. 

4. To act as the mechanism of the government in the development of human resource in 

agriculture and assign its graduates to districts and commune level throughout the Kingdom of 

Cambodia. 

5. To promote activities, skills, methodology of students and teachers for university, school of 

general education and vocational agricultural schools in the country. 

RUA, as an autonomous institution, is technically supervised by the Ministry of Agriculture, Forestry 

and Fisheries (MAFF) and subject to the financial supervision of the Ministry of Economy and 

Finance.  It, as depicted in Figure 1, is composed of two divisions, eight faculties, a graduate school, 

a research institute, and two centers.  

Of the existing eight faculties, Faculty of Agricultural Technology and Management (ATM) is 

strongly involved in offering courses related to waste management and renewable energy.  Its 

curricula have been designed to prepare students in agricultural and environmental technology and 

management skills for the application of technology to operations for management in agriculture in 

order to conserve farmland and secure water resources, and maintain food production through quality 

agriculture.  Its research mission is to conduct research on the safety efficient use and management of 

agricultural machinery, irrigation, water supply, and drainage systems, waste treatment and renewable 

energy supply. 
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2. Description of studying structure  

 

2.1. Undergraduate Degree 

 

RUA undergraduate curricula consist of several important components such as foundation, major and 

minor courses (Table 1).  The duration of the program is 4 years, being spilt into 8 semesters.  The 

last semester is allocated for students’ thesis research.  The minimum requirement for graduation is 

144 credits, which is higher than the standards (120 credits) that have been set by Ministry of 

Education, Youth and Sport and those of many other universities. 

 

Table 1. General Overview of Undergraduate Curriculum of RUA 
CURRICULUM  OUTLINE 

   

A. Foundation Courses 44 credits• 

 Courses which provide the student with the tools and skills 

necessary to study agricultural science and technology. 

 

   

B. Major Courses 82-90 credits 

 Every student is required to specialize in a particular area 

or discipline called the major.  The requirements for each 

major vary from field to field. 

 

   

 Core Courses 9-12 credits 

 Courses which must be passed before a student is permitted 

to proceed to the next year of his/her degree. 

 

   

 Compulsory Courses 22 credits 

 Courses in respect of which the attendance and course work 

requirement of these regulations must be satisfied but which 

need not necessarily be passed before a student is permitted 

to proceed to the next year of his/her degree. 

 

 

 Prescribed Courses 50-54 credits 

 Courses which a student can select from his/her major field 

of study/specialty, depending on the area of interest in which 

the student will eventually perform thesis work. 

 

   

C. Minor/Elective Courses 10-12 credits 

 Courses which a student can select from other majors 

(outside the area of interest/specialization). 

 

   

D. Thesis Research 8 credits 

   

 Minimum Requirements for Graduation 144 credits 

 

2.2. Graduate Curriculum 

 

The Master Programs of RUA have been established since 2002.  It is a two-year program, consisting 

of 50-60 credits (Table 2), depending on the types of programs; the integrated management programs 

tend to have higher credit loads than the specialized programs.  The general structure of graduate 

curricula, focusing on concept development and research-oriented courses, are different from those of 

                                                
• 1 credit is equal to 16 hours for lecture and 32-48 hours for practice and field work per semester. 
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undergraduate ones.  The first three semesters are allocated for course work, and the last one is 

devoted to thesis research.  RUA, with the support of French Assistance Project, has established an 

international Master Program on integrated management of agricultural and rural development, so-

called GIDAR in French or IMARD in English, in 2006.  Another program on integrated management 

of natural resources and agricultural development (INRAD), in which renewable energy course is 

included, is expected to be established with the support of EU through an Asia-Link Project in 

August, 2008. 

 

Table 2. General Overview of Graduate Curriculum of RUA 
CURRICULUM  OUTLINE 

   

A. Research Core Courses 9-12  credits 

 Courses which provide the student with the tools and skills 

necessary to conduct scientific research, to analyze and 

interpret the results, and to improve his/her written and oral 

communication skills. 

 

   

B. Major Courses 26-30 credits 

 Every student is required to specialize in a particular area 

or discipline called the major.  The requirements for each 

major vary from field to field. 

 

   

 Core Courses 12 credits 

 Courses which must be passed before a student is permitted 

to proceed to the next year of his/her degree. 

 

   

 Compulsory Courses 6 credits 

 Courses in respect of which the attendance and course work 

requirement of these regulations must be satisfied but which 

need not necessarily be passed before a student is permitted 

to proceed to the next year of his/her degree. 

 

 

 Prescribed Courses 8-14 credits 

 Courses which a student can select from his/her major field 

of study/specialty, depending on the area of interest in which 

the student will eventually perform thesis work. 

 

   

C. Minor/Elective Courses 0-6 credits 

 Courses which a student can select from other majors 

(outside the area of interest/specialization). 

 

   

D. Master Thesis Research 12 credits 

   

 Minimum Requirements for Graduation 50 credits 

 

 

3. Curriculum related to environmental sciences, especially waste management and 

renewable energy  

 

As highlighted in Table 3, agricultural waste management and renewable energy courses are offered 

at undergraduate level by the Faculty of Agricultural Technology and Management.  Although still 

drafted, a new Master Program on Integrated Management of Natural Resources and Agricultural 

Development (INRAD) will also incorporate the renewable energy course into the curriculum (Table 
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4). 

Table 3. Undergraduate Curriculum of Faculty of Agricultural Technology  

and Management 

 Courses Credit 
Language I 2(4,0) 

Biology I ©2(1,3) 

Basic Inorganic Chemistry ©2(1,3) 

Physics ©2(1,3) 

Fundamental Mathematics I ©2(2,0) 

Botany ©2(1,3) 

General Zoology ©2(1,3) 

Sociology ©2(2,0) 

General Economics 2(2,0) 

Meteorology ©2(2,0) 

Topography &Technical Drawing ©2(2,0) 

Language II 2(4,0) 

Computer Science ©2(1,3) 

Basic Organic Chemistry  ©2(1,3) 

Fundamental Mathematics II ©2(2,0) 

Biology II ©2(1,3) 

General Biochemistry ©2(1,3) 

General Microbiology ©2(1,3) 

General Accounting 2(2,0) 

Public Law  ©2(2,0) 

Introduction to Agriculture 2(2,0) 

Survey Techniques 2(2,0) 

Farm Practice ©1(0,3) 

F
o
u

n
d

a
ti

o
n

 C
o
u

rs
es

 

 44 

English For ATM  1(2,0) 

Agricultural Machinery I ©2(1,2) 

Agricultural Mechanics I ©3(2,3) 

Hydraulics ©2(1,3) 

Farm Electrification & Refrigeration  ©2(1,3) 

Ground Water & Wells ©2(1,3) 

Farm Structures ©2(2,0) 

Farm, Power, Tractors, & Engines ©3(2,2) 

Field Trip I ©1(0,3) 

Project Development ©2(1,2) 

Global Environment ©2(2,0) 

English For ATM 1(2,0) 

Agricultural Machinery II ©2(1,2) 

Agricultural Mechanics II ©2(1,2) 

Mechanization For Water Resources Development ©2(1,3) 

Emerging Techno. In Agriculture ©2(2,0) 

Renewable Energy Systems ©2(1,3) 

Project Management ©2(1,2) 

Natural Resource Management Engineering ©2(2,0) 

English For ATM 1(2,0) 

Sustainable Agricultural Technology ©2(1,3) 

Theory Of Agricultural Machinery  ©2(2,0) 

Design Of Agricultural Equipment ©2(2,0) 

Agricultural Waste Management ©2(2,0) 

Management Of Agriculture Machinery System ©3(2,3) 

Research Method. in Agriculture Technology ©2(1,3) 

Water Management ©3(2,3) 

Field Trip II ©1(0,3) 

Writing Scientific Paper ©2(2,0) 

English For ATM 1(2,0) 

Project Evaluation ©2(1,3) 

Agricultural Administration ©2(1,3) 

S
p

ec
ia

li
ze

d
 C

o
u

rs
es

 

Management Science ©3(2,2) 
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Environmental Impact Assessment ©2(2,0) 

Farm Management ©2(2,0) 

Industry Placement ©1(0,3) 

Leadership Development in Agriculture ©2(2,0) 

Methods of Teaching Agriculture 2(2,0) 

 

Thesis Research ©8 

 Minimum Credits for Graduation 144 

 Note: © means compulsory courses 

 

Table 4. Drafted Curricula of INRAD Master Programs 

Category Course Title Credits 

Soil and Fertility Management 2 

Crop Production Systems 2 

Animal Production Systems 2 

Aquaculture Production Systems 2 

Post-harvest Management 2 

Macro-and Micro-Economic Theories and their Applications in Agriculture 2 

Farm Business Management and Agricultural Marketing 2 

Common 

Courses 

Rural Enterprises and Micro-Finance 1 

Natural Resource Ecology 2 

Natural Resource Measurements 2 

Specialized 

Core 

Courses Conservation Biology 2 

Geographic Information Systems for Natural Resources 2 

Economics of Natural Resources Conservation 2 

Water Resources Management 2 

Land Use, Land Tenure, Cadastre Services 2 

Compulsory 

Courses 

Renewable Energy 2 

Social Conflict and Natural Resource Policy 2 

Community Organization, Leadership, Group Dynamics, and Conflict 

Management 

2 

Project Identification and Design 1 

Project Implementation and Management 1 

Project Financial Management 1 

Prescribed 

Courses 

Project Monitoring and Evaluation 1 

Scientific Writing and Verbal Communication 1 

Concept of General and Human Resources Management 

 

1 

Horizontal 

and 

transversal 

skills courses Development of Pedagogic, Facilitation and Negotiation Skills 1 

Free Elective 

Courses 

To be selected from courses available at the Graduate School 6 

Applied Statistics 2 

Research Design 2 

Research 

Core 

Courses Farming System Research and Development 3 

 Thesis Research 12 

Minimum Requirements for Graduation 60 

 

Course Description 

Agricultural Waste Management- The course focuses on analysis and design of system for 

collection, storage, treatment, transport, and utilization and disposal of livestock and other agricultural 

organic wastes and wastewaters.   

 

Renewable Energy-The course focuses on the technologies and strategies to convert sustainable 

energy sources like wind, water, sun and biomass into useful energy forms like transportation fuel, 



 112 

gas and electricity. The current status and technological challenges that need to be overcome to 

release a renewable energy supply, important issues, the potential of the source, the technologies to 

convert the source into useful energy forms and the ease of integration within the current 

infrastructure, transformation efficiency of thermodynamics will be discussed. 

  

The above courses are offered by giving lectures only, due to the lack of facility and laboratories that 

allow the practical work to be done, although field trips are sometimes organized. 

  

4.  Research Infrastructure and Resources related to waste management and renewable 

energy  

 

RUA has several computer labs which allow the students to search for information and use for their 

work.  There is a bio-gas research station, located at the Graduate School, which allows the student to 

perform research on waste management and renewable energy.  It, however, is still short of 

laboratories, equipment and tools specializing on waste management and renewable energy.   

 

5.  Perspectives for Graduates  

 

Having been completed degrees from RUA, most of the graduates (about 90%) have found their jobs 

with non-governmental organization (NGOs), companies, and government. 

 

Scholarship opportunities are made available for outstanding students who are interested in pursuing 

their studies abroad.  The selection of scholars will be mainly based on grade point average (GPA) 

achieved by the students during the course of study at RUA and on foreign language proficiency.  

Other criteria to be taken for consideration include commitment and intention of working for RUA 

after the completion of their studies, personality and gender.  Scholarship opportunities include: 

• European scholarships under “Erasmus Mundus” programme (i.e., Agris Mundus Master  of 

Science in Sustainable Development in Agriculture); 

• European scholarships offered by bilateral cooperation and exchanges (Belgium, Germany, 

etc.);  

• South-east Asia Regional Center for Agricultural Research (SEARCA); 

• French Government scholarships offered by the French Embassy in Cambodia 

• Mobility Scholarship of the regional office of the Francophone University Agency (AUF). 

 

6. Identification of Demands regarding the development of innovative education modules and 

tools  

 

In Cambodia, waste management is considered to be a critical issue, as a result of population and 

industrial growth, and it becomes difficult to find new landfills as the price of land is incredibly 

increasing.  The strategies that have been set by Royal Government of Cambodia for waste 

management include reduce, recycling and re-use.  To achieve these strategies, it is necessary to 

incorporate innovative education modules and tools into curricula of not only tertiary education but 

also high school, so that the students are well equipped and/or at least introduced with concepts and 

technologies of waste management.  It, therefore, is expected that the development of innovative 

waste management modules and tools would be imperative and beneficial for the whole Cambodian 

society. 

 

7. Comments on the possible integration of project results in (existing) curriculum  

 

Integrated Waste Management Modules will be used for both undergraduate and graduate programs.  

Short-course training on this subject will also be conducted to disseminate innovative and appropriate 

technology for waste management in Cambodia. 


