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6Foreword

Foreword

The establishment of UNU-FLORES, with a mandate to develop strategies for 
the integrated and sustainable management and use of the crucially important 
resources of water, soil and waste, will significantly enhance and strengthen UNU’s 
expertise in these fields. It will thus contribute to the unique approach of UNU to 
work in a holistic, problem-oriented and interdisciplinary manner to provide solu-
tions to pressing issues of global concern. In order to expand its presence through 
research and teaching activities in developing countries and in countries in transi-
tion, UNU has introduced the concept of twin institutes. UNU-FLORES, with its 
envisioned twin institute in Mozambique, will become a significant milestone for 
the implementation of the twin concept and is a unique case since the establish-
ment of the twin will happen simultaneously with the establishment of the institute 
in Dresden, Germany.

When looking back at the developments since the 1st International Scoping 
Workshop in Dresden in November 2010, tremendous progress has been achieved. 
For the Dresden-Twin, after signing a Memorandum of Understanding on the es-
tablishment of UNU-FLORES, its statute was adopted by the Council of UNU at its 
57th session in December 2010, a Funding Agreement has been signed, premises 
have been identified, ways of cooperation with Dresden University of Technol-
ogy (Technische Universität Dresden, TUD) have been explored further, and the 
founding director is about to be recruited. Concerning the Twin in Mozambique, 
it had been agreed during the workshop in Dresden that a second international 
scoping workshop would be held in Maputo in 2011 to elaborate on the proposed 
substantive focus of the twin. Early in 2011 I was delighted to receive very posi-
tive signals by the Hon. Minister of Science and Technology of Mozambique, Prof. 
Venâncio Massingue, and during a mission to Maputo in May 2011 I had the op-
portunity to personally discuss with him and Prof. Orlando Quilambo, the Rector 
of Universidade Eduardo Mondlane (UEM), Maputo, along with other stakeholders 
a roadmap for establishing the twin institute of UNU-FLORES in Maputo. During 
that mission, the preparatory work for the 2nd International Scoping Workshop 
was initiated by establishing three committees and nominating their respective fo-
cal points to adequately cover the scientific, legislative and logistical aspects while 
approaching the workshop and preparing the establishment of the twin.

Now, in looking at the results of the workshop, I am pleased to note that it 
was a great success and represents an important step towards the establishment 
of the twin institute. Therefore, I wish to congratulate all committee members in-
volved in the preparations for the workshop and all participants for their valuable 
inputs. The documented results, defining the areas of research and elaborating 
on conceptual and structural aspects of the planned study programmes of the 
Maputo-Twin, provide evidence of very constructive discussions. I was also pleased 
to note that all relevant faculties and directorates of UEM were represented, which 

Konrad Osterwalder

Rector, United Nations 
University
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had not been possible during the workshop in Dresden. The well established close 
partnership with TUD proved to be very fruitful. Cooperation with the Institute of 
Water Research (IIA) of Mozambique will be vital for the twin, as well as its inte-
gration into the scientific network of the region, represented by NEPAD, Capnet 
and DiMTEC-UFS. It is clearly a good sign that the initiative was very favourably 
received when presented to participants of the 12th WaterNet Symposium directly 
after the Scoping workshop. 

These proceedings set out the commitment of involved stakeholders and the 
state of the art of conceptual preparations for establishing a twin institute of UNU-
FLORES in Maputo. Keeping in mind the important mission UNU-FLORES has to 
develop tools and management strategies which are badly needed to ensure the 
future usage and availability of resources vital for human survival, I sincerely hope 
that soon we will be able to lay a solid foundation for a building which attracts the 
best scientists and students in their field to perform world-class research and edu-
cate a new generation of scholars and managers which are needed in many parts 
of the world to bring about sustainable development.

Prof. Dr. Konrad Osterwalder

Rector, United Nations University

Under-Secretary General of the United Nations
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9 1. Introduction

1. Introduction

The currently established UNU Institute for Integrated Management of Mate-
rial Fluxes and of Resources (UNU-FLORES) will be dedicated to research, post-
graduate education and training of professionals, dealing first and foremost with 
the environmental resources of soil, water and waste. One campus of UNU-FLO-
RES will be based in Dresden, Germany, closely collaborating with the Technische 
Universität Dresden (TUD, Dresden University of Technology), in particular with 
the faculty of Forest, Geo and Hydro Sciences, and affiliated research institutions, 
which offer a research environment with an interdisciplinary structure and an inte-
grative approach to environmental science and resource management. UNU-FLO-
RES will thus explore the potential and contribute to the international up-scaling of 
the available competence and institutional framework related to integrated man-
agement of material fluxes and of resources. In the future its core scientific task 
will be to develop a “linked cycle management” replacing traditional input-output 
models for the management of water (as resource, dissolver and transport agent) 
as well as soils, recyclable organic matter and nutrients to foster their efficient and 
sustainable use. Based on this integrative research approach innovative concepts 
for target- and region-specific knowledge transfer and capacity development will 
be put into action. 

In accordance with the ‘twinning’ strategy of UNU, additional campuses of its 
existing and future institutions, such as UNU-FLORES, shall be established. Twin 
institutes (indeed 2nd or 3rd campuses of existing ones) should be located in de-
veloping and transitional countries. They should be demand-driven and receive 
in-kind, financial and moral support from the new host countries. The Government 
of Mozambique confirmed its willingness to support the establishment of a UNU-
FLORES twin in Maputo, which could provide and strengthen the capacity needed 
(both at individual and institutional levels) to address various challenges related 
the sustainable management of water, soil and waste. The twinning concept fore-
sees a close interaction of the twin campuses both in research (joint projects) and 
teaching activities (exchange programmes for students and lecturers). By establish-
ing and strengthening strong partnerships within the region, the twin institute of 
UNU-FLORES is envisioned to act as a hub for integrated management of material 
fluxes and of the resources water, soil and waste for Southern Africa and even 
beyond (Ardakanian et al. 2012). 

During the 1st International Scoping Workshop (ISW), held in Dresden in No-
vember 2010, the focus of research as well as the teaching strategies for UNU-FLO-
RES were reshaped and specified, with a focus on the Dresden Campus of UNU-
FLORES. A brief summary is provided below (2.1). The outcomes of that workshop 
as well as several background documents are comprehensively documented in the 
workshop proceedings (Ardakanian et al. 2010), available for download on the 
FLORES Blog (http://www.unu-flores-mozambique.blogspot.com/). During the 
1st ISW twinning issues had been partially discussed and both the Mozambican 



10

Government, represented by the Ministry of Science and Technology and the Am-
bassador of Mozambique to Germany and the largest University of Mozambique, 
the Eduardo Mondlane University (Universidade Eduardo Mondlane, UEM), Ma-
puto, confirmed their interest and commitment to host a twin campus of UNU-
FLORES. It was agreed on that occasion that a 2nd ISW would be held in Maputo 
in 2011 to further elaborate on specific issues of the twin. 

This proceedings presents a comprehensive documentation of the progress 
since the 1st ISW, focusing especially on conceptual aspects. Accordingly, work 
preceding the scoping workshop as well as the outcomes of the 2nd ISW, held on 
24-25 October 2011 in Hotel Avenida, Maputo, is included and reported upon. The 
final section provides an outlook on the next steps regarding the establishment of 
UNU-FLORES in Dresden and Maputo.

Participants at the 2nd International Scoping Workshop in Maputo

1. Introduction
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2. Preparatory work for the 2nd International Scoping Workshop

2.1 Brief summary of the 1st International Scoping Workshop

The 1st International Scoping Workshop (Ardakanian et al. 2010) revealed as 
one key outcome the commitment and dedication towards the initiative by all part-
ners involved. The establishment of an institute of this character was perceived 
to offer great opportunities for synergies which had been identified during the 
workshop. The stakeholder group reached a general agreement regarding the con-
sequent steps as well as a common understanding on the scientific background and 
the expected mission of UNU-FLORES, the twinning strategy of UNU, the scien-
tific potential of TUD and Saxony in general, the science agenda and institutional 
status on water research in Mozambique, water-related problems in Mozambique 
and the region and ultimately on existing expertise and programmes on capac-
ity development within UNU, the German water sector and southern Africa. In 
addition, the working groups elaborated on potential research topics that could 
result from the proposed general topic of integrated resources management and 
performed a preliminary mapping of research priorities of the twin in Mozambique. 
The emerging list of potential research topics was considered to provide the basis 
of the future research agenda of UNU-FLORES. During the preparation of the 
2nd ISW (see 2.3.1), the topics were restructured and ranked according to the 
priorities of invited stakeholders. Further working groups of the 1st ISW worked 
out general opportunities and challenges of the twin in Mozambique and identified 
entry points for developing educational programmes in Dresden (with TUD) and 
Mozambique (with UEM and further partners).

In regards to the 2nd ISW, expectations were expressed in response to a 
post-workshop questionnaire distributed among stakeholders of the 1st ISW. The 
items concerning research, teaching and twinning were expected to become more 
specific and focused, eventually resulting in an implementation plan. Addition-
ally, the research topics listed during the 1st ISW were restructured and prioritized 
during the preparation of the 2nd ISW. In the matter of postgraduate education 
programmes in Mozambique, further planning should be based on an inventory 
of available study programmes in fields related to UNU-FLORES and on a needs 
assessment. These issues were addressed in a preparatory questionnaire distrib-
uted among the invited stakeholders of the 2nd ISW (see. 2.3.2). The workshop 
in Maputo should create regional and political awareness of the initiative and in-
clude institutional issues. With respect to the latter, suggestions were put forward 
concerning means of cooperation between the twins. Those were addressed in the 
preparatory questionnaire (2.3.3).

2.2 Twinning issues

The Embassy of Mozambique in Berlin clarified after the 1st ISW that the gov-
ernmental responsibility for the twin institute of UNU-FLORES in Mozambique 

2. Preparatory work for 2nd International Scoping Workshop
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would lie with the Ministry of Science and Technology (MCT). A letter sent by the 
Rector was favourably responded to by the Hon. Minister Massingue, reaffirm-
ing the commitment of the Mozambican government to the initiative, including 
financial support. Prof. Massingue introduced himself as the main focal point for 
UNU-FLORES at MCT and appointed Prof. Quilambo, the newly designated Rec-
tor, as the focal point at UEM where first initiatives were prompted by the Office 
of Cooperation to prepare for the close cooperation with UNU-FLORES. The deans 
of four faculties offering MSc courses in the field of resources management were 
briefed about the outcome of the 1st ISW and began collecting details about the 
available study programmes as well as developing ideas on new joint programmes. 

In order to enable further elaboration on these issues, a fact-finding and pre-
paratory mission of a UNU delegation to Maputo, headed by the Rector, was or-
ganized for the period of 2 - 4 May 2011 in Maputo. The purpose of the mission 
was first to discuss and clarify general issues concerning the establishment of a 
twin institute of UNU-FLORES in Maputo and second, to start preparations for 
the 2nd ISW in Maputo during 2011. This mission as well as the 2nd ISW are also 
part of a feasibility study which was conducted in the framework of a project 
funded by BMBF on “Establishing a water-related twin institute of UNU-FLORES in 
Mozambique”. Within this two-year project (November 2010-October 2012), the 
feasibility of a twin institute of UNU-FLORES in Mozambique shall be explored and 
a work plan for its implementation will be developed. Legal and institutional pre-
requisites will be considered and, if considered feasible, tabled to the 59th council 
of UNU in 2012.

2.2.1 Key points of the mission to Maputo (May 2011)

During different meetings and site visits, involving high ranking stakeholders 
including the Honourable Minister Prof. Massingue (Minister of Science and Tech-
nology, MCT), H.E. Ambassador Dos Santos, the Rector of UNU, the Rector and 
Vice-Rector of Eduardo Mondlane University (UEM) and various further deans, 
directors and professors of UEM, the following items were clarified and decided 
upon:

•	 The legal status of the twin of UNU-FLORES as an entity of UNU;
•	 The creation and appointment to three committees:

 � Scientific committee (Prof. Ana Mondjana, newly appointed Scientific 
Vice-Rector of UEM, as focal point), dealing in the first place with the 
scientific content of the workshop;

 � Organising committee (Prof. Elonio Muiuane, faculty of Sciences UEM 
as focal point), dealing mainly with logistics of the workshop;

 � Establishment committee (Prof. Jamisse Taimo, General Inspector 
MCT as focal point), dealing with legal issues, the first task being the 
drafting of the MoU; 

2. Preparatory work for 2nd International Scoping Workshop
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•	 The respective focal points, which were approved by the Honourable Min-
ister and the Rectors of UNU and UEM;

•	 Necessary items for the feasibility report (a list of study programmes and of 
partners in the region);

•	 Possible dates and venues for the 2nd ISW;
•	 Agreement on a general work plan towards the 2nd ISW and the establish-

ment of the twin. 

Participants at the 2nd International Scoping Workshop in Maputo

2.3 Summary of responses to the questionnaire for invited stakeholders of   
 the 2nd ISW

As a preparation to the workshop, some questions had been formulated and dis-
tributed to all invitees. The questions were grouped into topics as given below. 
Responses are reported anonymously and were summarized where appropriate. 

2.3.1 Research areas

A list of research topics in the field of integrated management of material 
fluxes and of resources that had been collected during the 1st ISW was provided 
to invitees of the 2nd ISW. Firstly they were asked to provide, according to their 
personal expert judgement, a ranking of the given topics. The result of this rating is 
analysed in the table below. Several comments were also related to the structuring 
of the topics. Besides redundancy on the one hand (e.g. nutrient cycling mentioned 
under the heading cycle and resources management and land use management) 

2.3 Questionnaire for invited stakeholders of 2nd ISW
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and missing items (e.g. climate change was only implicitly included) on the other, 
the topics collected during the 1st ISW are not equally broad or specific, in some 
measure poorly defined (green economy) and of a preliminary structure. The chal-
lenge was to restructure the list in order to align it with the proposed structure of 
UNU-FLORES and to prioritize its items. Therefore, invited participants to the 2nd 
ISW were asked to provide a ranking of the given topics first. The result is given in 
the following table.

Participants at the 2nd International Scoping Workshop in Maputo

Question 1.1: Ranking and restructuring of research topics for UNU-FLORES

Sorted according to proposed sections of the institute, original heading, rank-
ing (average from 13 responses, ranging from 1= low priority to 5= highest priority)

(red=top score >4, green=high > 3.5, yellow=intermediate >3)

2. Preparatory work for 2nd International Scoping Workshop
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Section Alternative 
Department

Original 
heading

Topic Ranking

Global 
change

Water man-
agement

Cycle and 
resources 
management

Extreme 
events: 
floods, 
droughts

4.36

Systems and 
Flux analysis

Cycle and 
resources 
management

Global 
change as 
loading

2.55

Green 
Economy

Governance, 
institutional 
and legal 
framework

4.36

Green 
Economy

Economic 
framework

3.73

Green 
Economy

Hydropower 3.45

Integration of 
fluxes

Soil, veg-
etation, water 
management 
under climate 
change

3.91

Socio-Econ-
omy

Environmen-
tal constrains

3.80

Socio-Econ-
omy

water and 
stakeholders

3.55

Socio-Econ-
omy

social con-
strains

3.50

Soil and Land 
use manage-
ment

Water man-
agement

Food Security water har-
vesting

3.80

Water man-
agement

Food Security water stressed 
countries 

3.40

Food Security competition 
agriculture-
industry

2.80

Land use 
management

Nutrients (P, 
N) cycling

3.40

Land use 
management

control option 
for water and 
soil loss

3.10

Land use 
management

remediation 
and rehabili-
tation

2.90

Land use 
management

land grab-
bing/water 
grabbing

2.80

Land use 
management

C manage-
ment

2.80

Land use 
management

soil function 
in urban 
areas

2.80

Land use 
management

Monoculture, 
energy crops

2.70

2.3 Questionnaire for invited stakeholders of 2nd ISW
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... Soil and 
Land use 
management

Urban water River basin 
management

3.75

Urban water Sealing 2.80

Systems and 
Flux analysis

Water man-
agement

Cycle and 
resources 
management

Water inven-
tory

4.09

Cycle and 
resources 
management

Policy making 3.90

Cycle and 
resources 
management

Monitoring 
schemes

3.55

Cycle and 
resources 
management

Organic 
compounds

3.45

Water man-
agement

Cycle and 
resources 
management

virtual water 3.40

Cycle and 
resources 
management

Selection of 
indicators

3.36

Cycle and 
resources 
management

Nutrients (P, 
N) cycling

3.36

Cycle and 
resources 
management

Priority 
substances

3.30

Soil and Land 
use

Cycle and 
resources 
management

C-inventory 3.20

Cycle and 
resources 
management

Metals 3.18

Water man-
agement

Cycle and 
resources 
management

Oceans in 
water cycle

3.18

Water man-
agement

Cycle and 
resources 
management

Groundwater 
recharge

3.09

Integration of 
fluxes

Assessment of 
resources

3.75

Global 
Change

Integration of 
fluxes

Aftermaths of 
mining

3.36

Waste Man-
agement

Circular 
economy

Waste Man-
agement

3.91

Systems and 
Flux analysis

Circular 
economy

Substance 
flow manage-
ment

3.64

Circular 
economy

Bio-waste 
management

3.36

Systems and 
Flux analysis

Circular 
economy

close cycles 2.73

2. Preparatory work for 2nd International Scoping Workshop
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... Waste 
Management

Systems and 
Flux analysis

Circular 
economy

zero emission 2.73

Water man-
agement

Urban water Pollution 3.75

Urban water Treatment of 
residuals of 
Desalinisa-
tion

3.36

Systems and 
Flux analysis

Urban water contamina-
tion of river 
bed

3.09

Waste man-
agement

rural waste 
management

3.55

Waste man-
agement

Recycling 3.55

Water man-
agement

Waste man-
agement

safe waste-
water use

3.42

Water man-
agement

Food Security Optimal 
water use

3.82

Food Security Water pro-
ductivity

3.64

Urban water Risk 3.83

Systems and 
Flux analysis

Urban water Water 
resources 
depletion

3.58

Waste Man-
agement

Urban water reuse of water 3.50

Water 
Resources 
Management

IWRM 4.33

Water 
Resources 
Management

Water and 
Sanitation

3.91

Water 
Resources 
Management

Early warning 
systems and 
monitoring 
of floods and 
droughts

3.73

Water 
Resources 
Management

Salination 3.50

Water 
Resources 
Management

shared water 3.45

Water 
Resources 
Management

Groundwater 
recharge

3.00

Water 
Resources 
Management

storage in 
aquifers

3.00

2.3 Questionnaire for invited stakeholders of 2nd ISW
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... Water 
management

Systems and 
Flux analysis

Water 
Resources 
Management

Nutrients (P, 
N) cycling

3.00

Water 
Resources 
Management

Underground 
dams

2.45

Newly added 
topics

Capacity De-
velopment

Climate 
Change 
(global to 
regional

Data (from 
information 
to decision)

Ecosystem 
services as 
overarching 
topic

Analysis: 

When assigning the given topics to the proposed sections of UNU-FLORES, 
the resulting distribution was for the most part equal, suggesting that the pro-
posed structure of the institute indeed reflects and covers the range of collected 
topics. Integrated Water Resources Management (IWRM), water inventory, ex-
treme events (floods, droughts) and governance received the highest rankings; 
other socio-economic issues also scored highly. These top-scorers are distributed 
among the sections of global change, systems and flux analysis and water manage-
ment. The fact that comparably low scores were reached within the soil and land 
use management and waste management sections might in part be attributed to 
the fact that the personal background of most invitees was skewed towards the 
water sector.

A further suggestion arising from the analysis of listed research topics is that 
urban water could become an overarching project within the institute, in which 
all sections would be involved. One major topic here was suggested to be named 
“Resources for urban water supply” (including desalination, reuse, water resources 
depletion, river basin management etc.) was suggested as one major topic of this 
project as well as “managing pollution of urban water” from all urban sources 
(wastewater, storm wash-off, industrial effluents including desalination residuals). 
Several urban water topics had not been included in the original list, such as water 
supply, treatment of potable and waste water, urban drainage and flooding, man-
aging urban rivers and aquifers. Sealing (increase of impervious areas) and con-
tamination of river beds are too narrow as topics and should be put into a broader 
context. Food security should be considered an overarching project/topic involving 
several sections as well as (the newly proposed topic) of ecosystem services.

2. Preparatory work for 2nd International Scoping Workshop
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A consideration of the background of the respondents provides some indica-
tion for a potential division of labour between the twins. In Dresden, more focus 
might be put on systems and flux analysis, while the issues food security and water 
in relation to land use might become a stronger focus of the Maputo Twin. Urban 
water could become on overarching topic for both twins, possibly with diverging 
foci, e.g. putting stronger emphasis on informal settlements in Maputo. 

The table as given above was provided to workshop participants of the 2nd 
ISW as background material for Working Group I (see below).

Question

1.2. Which topics are of particular interest to your organization and would 
provide an opportunity for further cooperation with UNU-FLORES?

The responses to this question largely reflected the ranking as given above: 
the higher the score, the more often the respective topic was mentioned as a po-
tential area for future cooperation. Water quality assessment was an additional 
topic mentioned, although not explicitly covered in the list. This aspect, including 
biomonitoring, appearance of pathogens and ecological integrity and ecosystem 
services, should be covered in the foreseen water management section, while the 
water quantity aspects could largely be covered within the systems and flux analy-
sis section.

Prof. Mucavele and Prof. Krebs exchanging views at the 2nd International Scoping Workshop in Maputo

2.3 Questionnaire for invited stakeholders of 2nd ISW
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Aspects of urban water management were also mentioned as areas for coop-
eration, in conjunction with suggestions for some reorganisation of topics under 
this heading (see above). 

Question

1.3. Do you see considerable overlap with existing initiatives or institutes 
which should be considered while establishing UNU-FLORES? If yes, concerning 
which topics?

There are many thematically related programmes and projects and the fol-
lowing were explicitly mentioned according to the experience of the respective 
stakeholders. Several of these programmes seem to provide thematic linkages to 
UNU-FLORES and a knowledge of all of them seems essential in order to identify 
the specific niche for UNU-FLORES.

•	 EU programme to establish Masters courses in Africa
•	 Southern Africa Networks of Water Centres of Excellence (SANWATCE), 

Topics: water management; waste management
•	 WaterNet
•	 RISE-initiative, particularly the Sub-Saharan Africa Water Resources Net-

work (SSAWRN)
•	 The University of the Free State, SA established a water research cluster 

with a focus on inter-disciplinary water related research, and cooperation 
with the proposed twin might be established.

•	 International Institute for Water and Engineering in Burkina Faso 
•	 International scientific societies such as the International Society of limnol-

ogy (SIL).
•	 UNU-INRA plans to undertake research and training activities in some of 

the areas such IWRM, water inventory, optimal water use and water pro-
ductivity. There is need to explore synergies among other related UNU in-
stitutes (UNU-INWEH, UNU-EHS) and other institutions. 

•	 Thematic overlap is given with the International Research Alliance Saxony 
(IWAS) – working in different areas of the world.

Question

1.4. Would you recommend a partner for any of the topics listed in the table 
given in the Annex who could add value providing specific expertise?

2. Preparatory work for 2nd International Scoping Workshop
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The individuals and institutions mentioned are partly involved in the pro-
grammes referred to in responses to question 1.3. Certainly those institutions 
represented by invitees/participants of the 2nd ISW will be the primary and first 
partners of the proposed twin institute of UNU-FLORES.

•	 PROF. Denis A. Hughes, Institute for Water Research, Rhodes University, 
SA;

•	 Dr. H. Sichingabula (Soil and Land use Management), Department of Ge-
ography, University of Zambia; Dr. Daniel Nkhuwa (Ground water), School 
of Mines, University of Zambia;

•	 WaterNet, International Water Management Institute (IWMI), Pretoria Of-
fice, Water Research Commission (WRC) of South Africa and Council for 
Scientific and industrial Research (CSIR) in South Africa;

•	 Water research cluster of the University of the Free State, SA;
•	 The Water Research Institute and CSIR in Ghana;
•	 National Water Research Center, Egypt Ground Water, Water land stake 

holders;
•	 National Water Directorate of Mozambique (DNA), Regional Water Admin-

istration, Netherlands Water Partnerships;
•	 Integrated Urban Water Management from the IHP VI progamme; 
•	 The Dresden Water Centre, TUD;
•	 Prof J. Stamm Institute of Hydraulic Engineering TUD; and
•	 UFZ, Leipzig and IÖR, Dresden (e.g. concerning social economy).

Participants at the 2nd International Scoping Workshop in Maputo
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2.3.2 Postgraduate education

Question

2.1. Which educational focus would you consider particularly important in the 
fields relevant to UNU-FLORES (Maputo Twin)?

It was noted that while developing MSc and PhD programmes, the focus need-
ed to be on direct and practical relevance to Mozambique’s and Africa’s challenges. 
The following topics were considered especially important:

•	 Integrated Water Resources Management (IWRM), taking into account cli-
mate change and variability and emphasizing the interrelations with matter 
flux management, watershed management, land use management, food 
security

•	 Sanitation and water supply (including groundwater) as aspects of urban 
water

•	 Desalination
•	 International water rights
•	 Water quality, pollution, ecotoxicology and particularly biomonitoring; 

ecology
•	 Basic knowledge from natural sciences and engineering, 
•	 Waste Management and Material Flow
•	 Disaster and risk management
•	 Environmental Management

Participants at the 2nd International Scoping Workshop in Maputo
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Teaching should not only be seen as part of capacity development, but ca-
pacity development should also be covered and addressed separately in teaching. 
Generally, the programmes should involve training of trainers/teaching of teachers.

Question

2.2. Which partners would you consider important that could potentially con-
tribute to the curriculum?

Potential partners mentioned already with respect to research were referred 
to, namely: 

•	 Rhodes University, Grahamstown RSA, Institute for Water Research incor-
porating the Unilever Centre for Environmental Water Quality (UCEWQ)

•	 SANWATCE
•	 WaterNet, Cap-Net
•	 UNU: UNU-INWEH, UNU-EHS
•	 Training Water center, Egypt; Bari Institute, Italy
•	 UNESCO-IHP & IHE
•	 Link with the EDUCATE programme (Postgraduate Course in Water Re-

sources and Environmental Management, www.water-msc.org)
•	 Available programmes at UEM

Question

2.3. Which existing study programmes in Southern Africa do you consider 
particularly suited to base a joint study programme with UNU-FLORES (Maputo 
twin) upon?

•	 Respective programmes at University of Western Cape, Stellenbosch Uni-
versity, University of Namibia, University of Zambia

•	 WaterNet regional Master Programme in Integrated Water Resources Man-
agement

•	 CARNEGIE - RISE (Regional Initiative in Science and Education) http://sites.
ias.edu/sig/rise

•	 University of Mauritius – Master course of Waste Management
•	 Masters in environment management –UFS; Masters in Disaster Manage-

ment – UFS; Masters in Groundwater studies – UFS; Masters in Integrated 
water management (From 2013) - UFS

2.3 Questionnaire for invited stakeholders of 2nd ISW
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•	 SASSCAL (Southern African Science Service Centre for Climate Change and 
Adaptive Land Use), currently being built up with support of BMBF

•	 MSc programmes of the faculties of Engineering, Sciences and Agronomy 
and Forestry Engineering of UEM contain many issues of interest to UNU-
FLORES

2.3.3 Cooperation between twins

In a post-workshop evaluation form, handed out after the 1st ISW, one of the 
questions asked for suggestions concerning ways of cooperation between the twin 
institutes of UNU-FLORES in Dresden and Maputo. Received responses (see page 
58 of proceedings of 1st ISW) mentioned regular workshops at different levels 
(from students to decision makers), intranet/blogs, joint research projects (at least 
50% of all projects should be joint projects between both twins), exchange of stu-
dents and lecturers, mentorships and a joint secretariat. 

Question

3.1. Which of the above mentioned (or further) mechanisms do you consider 
particularly important for cooperation?

Question

3.2. Would you recommend a specific frequency for any of these mechanisms 
or specific ways of implementing them?

All mechanisms mentioned were considered important, but joint research, 
workshops and exchange of students and lecturers were mentioned by virtually 
all stakeholders responding to the questionnaire. It was stressed that regular com-
munication is key which, as a result of modern technology does not require trav-
els anymore. Regular workshops at all levels (from students to decision makers) 
are nevertheless a vital initial step to foster cooperation. These personal meetings 
should be complemented by virtual ones. Excellent communication technology has 
to be ensured for regular communication and video conferencing. Related to the 
research projects, writing of associated joint papers for peer-reviewed journals is a 
significant means in order to establish and document cooperation. In the following 
table proposed frequencies for single mechanisms of cooperation are summarized:

2. Preparatory work for 2nd International Scoping Workshop
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Mechanism Proposed frequency Comments

Joint research projects flexible Meetings as required, but 
with clear schedule

Workshops 1-2 per year Depending on level and 
topic, 1 “all staff” meeting 
per year

Exchange of students: MSc 1x 3 month First from Maputo to Dres-
den, then in other direction

Exchange of students: PhD 2x 3-6 month

Exchange of lecturers 1x per year Rolling basis, shared be-
tween several lecturers

Mentorships flexible Clear schedule for MSc and 
PhD students

Joint secretariat permanent Should also maintain and 
regularly update intranet/
blog

Summarizing all responses it emerged that one general workshop of the twins 
per year would be ideal. Further workshops and meetings associated with research 
projects or study programmes could be more flexible and could partly be virtual, 
but should in any case follow a clear schedule which is agreed upon and organized 
by the joint permanent secretariat.

2.3.4 Further issues

Question

4.1. Would you recommend specific issues to be addressed in ISW 2?

Question

4.2. Would you recommend a specific format how to address these issues?

The topics mentioned in response to this question may be grouped into sci-
entific and formal/organisational issues. The African perspective was considered 
important in any case. Several scientific issues were discussed during the workshop 
(see 3.3 and 3.4) which will be on the agenda of the twin institute. Subjects such 
as climate change and variability, which is not only topical but is important with 
respect to climate proof development and adaptation and the implementation of 
waste management can be implemented in Africa. It was noted that while the 

2.3 Questionnaire for invited stakeholders of 2nd ISW
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social aspect has been taken into consideration in the listed research topics, the 
political aspect had not, which is, however, relevant in Africa’s context.

Some of these issues, yet to be fully worked out, might require more intensive 
scientific discussions during separate workshops or a series of meeting of specific 
working groups.

Formal aspects were addressed during the workshop, but not ultimately solved, 
e.g. study organisation (lectures, lab classes, excursions, exams, formal and practi-
cal handling of master thesis and PhD thesis) and operational modalities. These 
matters will ultimately be handled and clarified in specific working groups during 
the implementation of the twin institute.

Other concerns mentioned, such as establishing funding strategies for joint 
research projects, budget and staffing, will become relevant at a later stage of 
institutional development. The issue of funding of research projects needs to be 
addressed by the potential PIs of future projects but ideally would be restricted 
to a smaller group of scientists and parts of the administration body of the UNU. 
Principles of project planning and implementation linked to performance deliver-
able should be applied.

Participants of a Working Group at the 2nd International Scoping Workshop in Maputo

2. Preparatory work for 2nd International Scoping Workshop
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Participants at the 2nd International Scoping Workshop in Maputo and its working groups
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3. Documentation of the 2nd International Scoping Workshop

This workshop was intended to define the initial programme of research and 
teaching of the envisioned twin institute of UNU-FLORES in Mozambique, to dis-
cuss MSc and PhD programmes which are to be undertaken in collaboration with 
African partners and to define ways of cooperation between the twins in Dresden 
and Maputo. All invited stakeholders had been briefed about the state of the art of 
establishing UNU-FLORES beforehand and had been asked to provide input to the 
workshop via a questionnaire (see 2.3). 

The workshop succeeded in bringing together key stakeholders from UNU, 
TU Dresden, the Ministry of Science and Technology of Mozambiqe (MCT), the 
Eduardo Mondlane University (UEM) and further universities from the region as 
well as from international organizations and international experts (see appendix). 
It resulted in a consolidated list of research topics for the envisioned Twin institute 
in Maputo and in the identification of key topics to be dealt with in both twins. 
Furthermore, during plenary meetings and working group sessions the planned 
MSc and PhD programmes of UNU-FLORES were discussed. 

3.1 Workshop concept note

Workshop objectives

The 2nd International Scoping Workshop (ISW) on the establishment of an 
UNU Institute for Integrated Management of Material Fluxes and of Resources 
(UNU-FLORES) shall focus mainly on specific issues related to the envisioned twin 
institute of UNU-FLORES based in Mozambique. The development of UNU-FLO-
RES in Dresden, Germany, and the outcomes of the 1st ISW (documented in the 
workshop proceedings available at http://unu-flores-mozambique.blogspot.com/) 
may be used as a reference. Consequently the 2nd ISW aims at

•	 Briefing and updating on the achieved agreement on research topics and 
study programmes of UNU-FLORES in Dresden based on the 1st Interna-
tional Scoping Workshop of November 2010;

•	 Defining the initial programme of research and teaching of UNU-FLORES, 
Maputo;

•	 Elaborating on MSc and PhD programmes of UNU-FLORES-Maputo to be 
undertaken in collaboration with other African partners;

•	 Defining ways of cooperation between the two twins of UNU-FLORES;

Stakeholders and experts from various relevant institutions will be invited to 
the workshop in order to contribute to the discussions related to the above formu-
lated objectives. The programme for the workshop, including individual working 
groups, will be designed to engage all the participants in discussions on the dif-
ferent topics. 

3. Documentation of the 2nd International Scoping Workshop
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Background

The about-to-be-established UNU Institute for Integrated Management of 
Material Fluxes and of Resources (UNU-FLORES) will be dedicated to research, 
postgraduate education and training of professionals to contribute to integrated 
management and capacity development for material flow and resources manage-
ment, dealing first and foremost with the environmental resources soil, water and 
waste with the perspective to address other geo- and energy resource flows as 
the institute develops. UNU-FLORES shall contribute as a fulcrum point to the 
development of global sustainable management strategies. The institute will be 
closely working with the Dresden University of Technology (TUD) and other Dres-
den and Saxony-based relevant research institutions, thus exploring the potential 
and contributing to the international up-scaling of what may be called “Compe-
tence Centre Dresden”. Its core scientific task is to develop a “linked cycle man-
agement” replacing traditional input-output models for the management of wa-
ter (as resource, dissolver and transport agent) as well as soils, recyclable organic 
matter and nutrients to foster efficient and sustainable use of these resources. 
Based on this integrative research approach innovative concepts for target- and 
region-specific knowledge transfer and capacity development will be put into ac-
tion. Together, these activities will provide the basis for decision support for vari-
ous target groups (governmental and non-governmental organizations and other 
stakeholders). The institutional and conceptual development of UNU-FLORES in 
Dresden has proceeded significantly since the 1st ISW, such that it is expected to 
be operational in 2012.

According to the ‘twinning’ strategy of UNU additional campuses of its ex-
isting and future institutions, such as UNU-FLORES, shall be established. Twin 
institutes (indeed 2nd or 3rd campuses of existing ones) should be located in de-
veloping and transitional countries. They should be demand-driven and receive 
in-kind, financial and moral support from the new host countries. The Government 
of Mozambique confirmed its willingness to support the establishment of a UNU-
FLORES twin in Maputo, which could provide and strengthen the capacity needed 
(both at individual and institutional levels) to address several serious water-related 
problems. Mozambique, sharing virtually all major river basins with neighbouring 
countries, has faced a series of devastating floods and aggravation of droughts 
during the last decade, besides challenges involved with meeting the Millenni-
um Development Goals. The twin institute of UNU-FLORES, by establishing and 
strengthening strong partnerships within the region, is envisioned to act as a hub 
for integrated management of material fluxes and of the resources water, soil and 
waste for Southern Africa and even beyond.

3. Documentation of the 2nd International Scoping Workshop
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Expected outcomes

The workshop should result in 

•	 A consensus-based work plan for research and teaching;
•	 An implementation plan for the UNU-FLORES twin, with special focus on 

its role as regional hub; 
•	 Proposals for joint study programmes of the twin with different partner 

universities in Mozambique and the region;
•	 Clear strategies for the relation and ways of cooperation between UNU-

FLORES, Dresden and UNU-FLORES, Maputo. 

Proceedings of the Workshop will be published by UNU and distributed to all 
stakeholders afterwards.  

3.2 Opening

In the opening ceremony the Vice 
Rector of UNU in Europe, Prof. Jakob 
Rhyner, and the Rector of UEM, Prof. 
Orlando Quilambo, welcomed the par-
ticipants. 

Prof. Rhyner emphasized that it was 
an honour and pleasure for him to get 
involved after the 1st ISW and to be 
part of the process to help establishing 
UNU-FLORES. He used the analogy of 
building a house, for which one requires 
money, a building and lastly furniture. 
He highlighted that the aim of the work-
shop must be to prepare the content, 
that is, the furniture, assuming that the 
money and the building would be provided. Prof. Rhyner acknowledged the pro-
gress which had already been achieved regarding the Dresden Twin and noted that 
many challenges were still ahead for the Twin in Maputo. The workshop would 
address some of them and further create the momentum necessary to tackle the 
basic requirements for the establishment of the institute.

Prof. Jakob Rhyner, Vice Rector of UNU in Europe

3.2 Opening
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Prof. Quilambo in his welcome notes point-
ed out that UEM was proud to be considered as 
a prime partner in research and teaching to the 
UNU-FLORES twin. This foreseen partnership 
is saluted and in line with strategic plans both 
of UEM and of MCT. He expressed the hope 
that this initiative would create opportunities 
for many partners to be involved in a fruitful 
cooperation, ultimately bringing solutions to 
severe problems related to resource manage-
ment in Mozambique and the region. A true 
partnership, Prof. Quilambo pointed out, is not 
always easy because of a lack of information 
on capacities of both sides, something which 
should be at least partly overcome during the 
workshop. Further, he noted that it is impor-

tant to integrate all relevant stakeholders in the region. Finally, Prof. Quilambo 
mentioned that in 2012 UEM celebrates its 50th year of existence, providing a 
welcomed occasion to strengthen research and teaching capacities and interna-
tional cooperation. 

Dr. Reza Ardakanian, UNU focal point 
for the establishment of UNU-FLORES, af-
terwards explained in his introductory talk 
the state of the art of the establishment of 
the institute, paying special attention to the 
twinning concept. Workshop participants and 
additional stakeholders invited to the opening 
session were briefed about the background 
and the current status and developments of 
the initiative. Key points of the presentation in-
cluded a brief outline of the foreseen structure 
of UNU-FLORES to address the global chal-
lenges of integrated resources management, 
the foreseen research and teaching strategies 
of the Dresden-Twin (based on results of 1st 
ISW and follow-up workshops with TUD) and 
the state of the art of the institutional devel-

opment in Dresden. Concerning the envisioned twin in Maputo, Dr. Ardakanian 
reported about the main outcomes of a fact-finding mission of UNU, headed by 
the rector, Prof. Osterwalder, to Maputo in May 2011, which included strategic 
meetings with the hon. Minister of Science and Technology, Prof. Massingue and 
the rector of UEM, Prof. Quilambo (see 2.2.1). The presentation finished with an ex-
planation of the goals and expected outcomes of the workshop as mentioned in the 
concept note (see 3.1). After the opening session, Prof. Rhyner and Prof. Quilambo 
reported to attending journalists.

3. Documentation of the 2nd International Scoping Workshop
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3.3 Summary of day 1: research topics of the UNU-FLORES twin

After a brief outline of the programme for the first day and a round of intro-
ductions the results of the questionnaire concerning research topics (see 2.3.1) 
were presented. The restructured list of topics including the ranking was provided 
to participants. In the following plenary session under the title “Melting capacities 
of TUD and UEM in water, soil and waste management: introducing main research 
areas” participants were informed on the main research areas of TUD in the fields 
of water, soil and waste management. In a subsequent presentation the main re-
search strategy of UEM on these issues was introduced by Prof. Firmino Mucavele, 
Director of the research directorate at UEM. 

The joint presentation of TUD participants started with reiterating some basic 
facts about the university, consisting of 14 faculties and hosting about 36.000 stu-
dents. The faculty of Forest, Geo and Hydro Sciences, providing an interdisciplinary 
research platform on soil, water and waste was introduced in more detail, including 
major partner institutes (e.g. the Helmholtz Centre for Environmental Research, 
UFZ) and the main study courses offered at present. The faculty also offers sev-
eral international MSc programmes and is involved in PhD programmes. A general 
framework for integrated resources management was introduced (Fig. 1) and the 
represented chairs highlighted their role and contribution within this context.

Fig. 1. Extending an IWRM concept to an IRM concept by including waste, soil and other resources and the 

respective relations as general framework of research within the faculty FGH of TUD.

3.3 Summary of day 1: research topics of the UNU-FLORES twin
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The Institute for Urban Water Management (Prof. Peter Krebs) within this 
framework covers the issues drinking water, waste water, (partly) groundwater 
and is involved mostly in the overarching area “implementation”. Some examples 
or current work involving nutrient flux modelling and integrated waste water sys-
tem modelling were highlighted. Main areas of cooperation with UNU-FLORES 
would be urban water resources management, waste water and sludge disposal 
and, methodically, dealing with scarce data and information.

The Institute of Hydrology and Meteorology (Prof. Christian Bernhofer ), Chair 
of Meteorology certainly covers the topic atmosphere/climate and puts great em-
phasis on capacity development. The main research topics regional climate and 
climate change, water and carbon budgets, land use and climate feedback, devel-
opment of measurement techniques by nature require extensive collaboration with 
other disciplines and provide manifold opportunities for cooperation with UNU-
FLORES. 

The Institute of Hydrobiology (Prof. Thomas Berendonk) mainly deals with wa-
ter quality of stagnant and running waters, particularly addressing issues concern-
ing impacts of global warming, pathogens (antibiotic resistance), ecotoxicology 
and modelling of biological processes in rivers and reservoirs. A recently started 
cooperation with Uni Zambeze, Mozambique (www.IWRM-mozambique.hydro.
tu-dresden.de) on integrated assessment of water quality as a basis of sustain-
able water management highlights some areas for future cooperation such as bio-
monitoring, ecotoxicological testing of pollution and various aspects of capacity 
development.

#

Participants in the 2nd International Scoping Workshop in Maputo
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The Institute of Soil Science and Site Ecology (Prof. Karl-Heinz Feger) covers 
the areas natural land use, agriculture and soil/groundwater, investigating fluxes 
and cycling of water and chemicals in ecosystems and landscapes. Monitoring and 
modelling approaches are combined for providing relevant data to address water 
and soil related ecosystem services. This requires bridging from small to large spa-
tial scales.

The chair of Waste Management (Prof. Bernd Bilitewski, retired) is engaged 
in waste and substance flow management, waste being considered as a major 
resource. Technical issues of how to best sort, treat or deposit specific types of 
waste are addressed, but also economic aspects of how to implement and run a 
fee system for waste management in order to provide incentives for waste sorting 
and recycling. Thus, among the overarching topics listed in Fig. 1 a special focus is 
placed on the institutional framework. The institute is involved in various interna-
tional cooperations to establish study courses on waste management.

Participants in the 2nd International Scoping Workshop in Maputo

In his overview about post-graduate education and research at UEM Prof. Mu-
cavele started with a brief introduction of the university. UEM was founded in 
1962, currently about 27,000 students are enrolled. Prof. Mucavele pointed out 
that postgraduate training was only implemented in 2000 and currently includes 
42 post-graduate courses (Master and PhD level) hosting about 500 students 
which have to perform research before finishing their studies. These numbers 

3.3 Summary of day 1: research topics of the UNU-FLORES twin
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should considerably increase, since human resources are badly needed for devel-
opment. Water and sanitation are, due to their central importance for society and 
sustainable development, of prime importance. Research on these issues should 
therefore be mainly applied research in order to bring solutions to the pressing 
problems which Mozambique and Southern Africa is confronted with. These prob-
lems were highlighted in a picture from an informal settlement in Maputo lacking 
proper sanitation, waste management and access to clean drinking water. Thus, 
water-related research is important in virtually all possible aspects: IWRM, water 
governance, water economics, water engineering, hydrology, water pollution, min-
ing and groundwater management, wastewater and sanitation, urban and rural 
water supply, environmental engineering, geohydrology, irrigation, agriculture and 
water stress. The faculties of Sciences, Engineering and Agronomy and Forestry 
Engineering are already active in research in several of these fields, offering post-
graduate programmes. 

Fig. 2 Africa’s major transboundary river basins (From UNEP 2010: Africa Water Atlas)
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Transboundary water management is important in Africa and in Mozambique 
in particular, since virtually all major river basins are shared by several countries 
(Fig. 2). 

Prof. Mucavele pointed out various water related programmes in Africa, pro-
vided by NEPAD (water and sanitation programme) and other organisations, which 
might provide opportunities for collaborative research and funding and which 
could also be relevant for the planned research cooperation with UNU-FLORES. 
In particular he mentioned programmes by the African Development Bank (AfDB), 
the Africa Development Fund (ADF), the G8 water initiative, the NEPAD short term 
action plan (STAP) on transboundary water resources, the rural water supply and 
sanitation initiative (RWSSI), the African Water Facility (AWF) and the Infrastruc-
ture consortium for Africa (ICA). Linking postgraduate training and the associated 
research activities and building an effective project consortium with strong part-
ners may increase the chances for funding among these programmes.

3.3.1 Outcomes of Working Group I

Based on the summary of responses to a preparatory questionnaire (see 2.3.1) 
and a re-structured list of research topics developed during the 1st ISW in Dresden, 
participants were asked to further elaborate on the issues raised during the plenary 
session in two working groups. The task of Working group I was to define the core 
areas of research of the Twin in Maputo under the heading 

“Research priorities of UNU-FLORES twin: identifying topics, partners, and donors; 

Drawing a “landscape” of the institute in Southern Africa; Starting points at UEM and 

the region, relations to Twin in Dresden”

Facilitator: Prof. Firmino Mucavele, Scientific Director UEM

Rapporteur: Dr. Stephan Hülsmann, Project Officer, UNU 

The research topics for the Maputo Twin collected by working group I, based 
on the provided table from the questionnaire, were restructured in 5 thematic 
areas: integrated water resources management (IWRM), waste management and 
sanitation (including drinking water), soil and land management, systems and flux 
analysis (including industry water processing, cleaning water) and water economics 
and governance. Among these areas, the first three were to be seen as a triangle 
of interrelated resources, while water economics and governance are to be seen 
as a cross-cutting area. It was stressed that these topics should not be mixed with 
functions and outreach of the institute (e.g. information brokerage, capacity de-

3.3 Summary of day 1: research topics of the UNU-FLORES twin
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velopment etc.). Taking the perspective of the future director of the Twin, this list 
should not too specific. It would be the prospective directors job to choose topics 
from the provided list, to prioritize and adjust in more detail. In this respect, it was 
stressed on different occasions that one should always strive for an added value of 
the new institute, asking where will it find its niche and excel and locate the gaps in 
knowledge and address them. The integrative approach concerning both the rela-
tions between resources (triangle of water, soil and waste) and their management 
(overcome “end of the pipe” solutions, close cycles) might be a guiding principle, 
but also the implementation of solutions, of good practice and good governance 
should be an important focus of the UNU-FLORES twin.

Major topics were listed for each area:

1. Integrated water resources management, covering the specific topics ef-
ficient use of water in agriculture, interaction surface and groundwater and re-
cycling, water productivity and food security, shared water for sector use, stake-
holders participation (human resources, which are part of the system), virtual 
waterproof, material flow, water harvesting; 

2. Waste management and sanitation (including drinking water), including 
waste water reuse (what are the shortfalls, is water really clean after processing?), 
processing of waste water, cheap and safe sanitation technologies, safe water 
cleaning;

3. Soil and land management, dealing with land grabbing, crops for energy 
(bioenergy), soil contamination, soil errosion and degradation, land ownership;

4. Systems and Flux analysis (including industry water processing, cleaning wa-
ter) should cover the issues nutrient recycling, carbon inventory, impacts of mining, 
analysis of water uses and pollution; and finally 

5. Water economics and governance, which would deal with cross cutting is-
sues such as monitoring, assessment, governance, economics, education and train-
ing, extension, policies, gender.

A systematic approach should also be followed concerning the establishment 
of partnerships of the UNU-FLORES twin. It was proposed to establish cooperation 
with UN(U) partners first and subsequently building and extending the research 
network with national regional partners including NEPAD/AU. It was noted that 
strong partners in the region (which needs to be defined) are required, but that 
establishing partnerships is an evolutionary process which takes time.
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3.3.2 Outcomes of Working Group II

“Synergies of twinning: joint topics and specific issues of both twins”

Facilitator: Prof. Peter Krebs, Director, Institute for Urban Water Management

Rapporteur: Ms. Jessica Johmann, Head of Executive Office, Program Coordinator 
IDEAS, UNU 

The working group identified the topics listed below as issues for joint research. 
Clearly, in order to be of interest for both twins, the topics must not be too specific. 

•	 Environmental engineering; integration of water, soil and waste
•	 Management of cross-border rivers: governance, institutional and legal 

frameworks
•	 Risk management of extreme events 
•	 Pollution (including mining activities)
•	 Salination (salt water intrusion)
•	 Waste management
•	 IWRM
•	 Institutional/ individual capacity development
•	 Climate change and land use management 
•	 Ecosystem services as overarching topic
•	 Irrigation
•	 Biomonitoring
•	 Integrated urban water management 

Since the topic risk management attracted considerable interest, it was taken 
as an example to work out in more detail which aspects would have to be con-
sidered and what the contribution of UEM and TUD could be. Mainly floods were 
considered as extreme events, but a principally similar approach may apply to 
droughts as well. 

1. Models: regional models, required for forecasting, are available for the 
region. There is a need to harmonize models between countries; These models 
mainly cover the water quantity aspect. The contribution of TUD could be the 
quality aspect, e.g. concerning matter load and nutrients, which for certain regions 
might represent positive effects of flooding.

3.3 Summary of day 1: research topics of the UNU-FLORES twin
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2. Risk management/planning: An issue to consider here is evacuation (de-
veloping scenarios). Land use can be seen as control system for managing the risk 
of floods and should be included in a flood management system.

3. Data: data exchange is important e.g. for water management between 
up- and downstream countries. New technologies allow improvement of spatial 
resolution and the ability to deal with climate change and data downscaling ap-
propriately.

4. Integration and interactions: GIS-based integration of data. 

Originally proposed by Prof. Maksimovic, but receiving strong support in the 
working group, a project on “integrated resources management of informal set-
tlement” was proposed taking into consideration and linking to the topics MDGs 
(water, waste water, sanitation), solid waste (connected to flooding, when it may 
be distributed over large areas), local energy and ecosystem management, Ur-
ban stream management and Urban agriculture, Blue-green technology and, as a 
means of data integration and management tool, models. This topic is integrative, 
of global significance and highly complex and should therefore receive sufficient 
support to get funded. It was noted that in principle, developed and developing 
countries face the same problems concerning resources management, which can 
only be solved in an integrative manner.

It was stressed within the working group that the future research topics should 
be applied and policy-relevant (in line with general UNU strategies), have a unique 
aspect, i.e. added-value, a global perspective (specific case studies have to be 
transferable) and an interdisciplinary approach. It should be evaluated if and how 
far the private sector can be involved in projects, since experience shows that in-
volvement at an early stage is beneficial for implementation.

3.3.3 Summary discussion of research topics

When discussing how the results of the working groups can be combined it 
was stressed that this had to be done in a systematic manner, ideally by a small 
group. The topics listed by the working groups were found to be largely comple-
mentary, providing the opportunity to define both the specific and the common 
topics of both twins. For the Mozambique Twin it was stressed once more that 
existing (see below) and planned (e.g. Pan-African university) initiatives have to 
be taken into account. 

Concerning the structure of the twins, it would be beneficial for cooperation 
and for management purposes if they were to be similar. The focus should, how-
ever, be on the output; thus, the structure has to be effective, which could also 
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imply having slightly diverging structures. In any case, for implementation of study 
programmes structures and procedures as defined by UNU have to be followed.

In order to broaden the perspective and involve the potential partners of UNU-
FLORES the institutions present were asked to provide their perspectives on poten-
tial fields of future cooperation.

Capnet (represented by Dr. Gumbo) is a UNDP programme which works with 
regional partners and through networks that differ in scope and methods. One of 
the networks in Southern Africa is WaterNet, in which establishment in 2000, UEM 
played a very significant role. WaterNet offers an IWRM curriculum (MSc level) 
as joint programme of all partners, since no partner University had the capacity 
to host the programme on their own. WaterNet is also active in research and out-
reach (Symposium, publications). Seat funding is provided by the Dutch and the 
Danish government; additionally, in kind contributions are provided by partners. 
Important international partners comprise UNESCO-IHP and the Stockholm water 
institute. Cooperation with the UNU-FLORES twin thus may cover both research 
and teaching as well as further capacity development activities.

NEPAD (represented by Dr. Mumba), an initiative by the AU is active in various 
fields. It has recently set up centres of excellence, of which one is situated in South-
ern Africa with focus on water Sciences (Southern Africa NEPAD Water centres of 
Excellence). Focus areas are research, information brokerage, education and train-
ing, and strengthening cooperation within the network. A further network is cur-
rently being established in West Africa (Hub in Senegal). The UNU-FLORES twin 
can leverage expertise that already exists in the region, the participation of NEPAD 
in both workshops confirms the intention and will of NEPAD to create synergies 
and contribute to the initiative.  

UNU-INRA (Dr. Ayuk) has just completed a strategic plan of institute with its 
priority being natural resources soil, land and water. Three thematic areas will be 
worked on: 1. harnessing land and water resources; 2. promoting conservation and 
development of green economy; 3. governance. UNU-INRA should define possible 
joint projects with UNU-FLORS that can be developed to approach stakeholders 
and donors. Establishing similar programmes would be counterproductive. 

For UNU-INWEH (Dr. Adeel) three areas of linkages can be anticipated: 1. In-
tegrated Water Resources Management (IWRM), 2. waste management and sani-
tation, safe waste water reuse, 3. Cross-cutting issues such as water governance, 
economics and monitoring. Several ongoing initiatives may provide opportunities 
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to bridge on, which should be defined more precisely when the institutional devel-
opment of UNU-FLORES is more advanced.

UNU-EHS (Prof. Rhyner) is already in close contact with UNU-INRA and UNU-
INWEH in joint initiatives. Flood risk management and hazard safety issues provide 
natural linkages with UNU-FLORES. 

DiMTEC-UFS (Mr. Jordaan) has its thematic emphasis on disaster risk reduc-
tion. The currently established water cluster at UFS (all water related research in 
one department) provides many possibilities for cooperation with the UNU-FLO-
RES twin.

UNW-DPC (Dr. Ardakanian), an interagency mechanism of UN Water with 28 
UN agencies and 25 non-UN agencies would provide an effective linkage to these 
other UN agencies active in the water sector. It would thus add value to all issues 
related to capacity development activities of UNU-FLORES.

3.4 Summary of day 2: teaching programmes of the UNU-FLORES twin

The second day of the workshop was devoted to the teaching programme of 
the UNU-FLORES twin. To set the stage, in a plenary session the draft teaching 
programme of the Twin in Dresden was introduced, as discussed during follow-up 
workshops which took place after the 1st ISW between TU Dresden and UNU. Af-
terwards, the general structure of UEM postgraduate programmes and a proposal 
for a new course in the soil management at UEM were introduced.

It is anticipated that the contribution of TUD to a joint MSc course with UNU-
FLORES in Dresden will largely be based on the established international MSc 
course Hydro Science and Engineering (HSE), see 

http://tu-dresden.de/die_tu_dresden/fakultaeten/fakultaet_forst_geo_und_hy-
drowissenschaften/fachrichtung_wasserwesen/studium/hse/stg_hse.

Besides HSE, which largely covers the water aspect, further contributions of 
TUD might be based on the MSc course Tropical forestry and a module provided 
by the institute of Vocational Education. In addition, cooperation between UNU-
FLORES and the Center for Postgraduate Studies of Environmental Management 
(CIPSEM) will be worked out. Prof. Bernhofer, focal point for HSE, first provided an 
overview of this course before proposing an outline for the joint course between 
TUD and UNU-FLORES. HSE is open to students with a natural sciences or an 
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engineering background. Basic courses during the first semester are intended to 
complement existing knowledge (differing compulsory courses for students with 
different background). For the advanced courses (second and third semester, stu-
dents choose from a variety of optional modules. The fourth semester is devoted 
to the thesis. A minimum of 30 credits per semester and a total of 120 credits, 
respectively, is necessary to successfully complete master’s degree programme. 
Potential contributions of UNU-FLORES to the joint programme can easily be en-
visioned in the area systems and flux analysis and could add specific aspects to the 
areas global change and water management and waste management. Governance 
aspects and the overarching topic capacity development could be further areas to 
be added by UNU-FLORES.

In a subsequent presentation the general structure of postgraduate education 
at UEM was introduced by Prof. Mucavele. Postgraduate programmes at UEM 
have been introduced as of 2000, after a restructuring of the study system in Mo-
zambique. Currently 39 MSc courses and 3 PhD programmes are established. In 
each MSc course students need to earn 90-120 credits, one credit being equivalent 
to 30 hrs. 60 credits can be earned by students per year. One third to one half of 
the credits come from core courses, complemented by electives and a research 
component. For PhD courses a minimum number of courses is defined, each with 
12-20 credits and related to research and research methods. All postgraduate train-
ing is under the auspices of the Scientific Directorate of UEM. 

The faculty of Sciences of UEM is currently developing a master’s programme 
on Integrated Soil Management for students with a background in Sciences (Biol-
ogy, Geography etc.). The background for this study programme is that resources 
in general and soil in this particular case are needed and used by society, but too 
often in an unsustainable manner. Soil usage deprives nutrients and fertility, they 
are threatened by mining, erosion etc. Thus, the challenge is to make resources 
sustainably available and to protect the environment. Mozambique, like most de-
veloping countries is highly dependent on natural resources, but lacks strategies 
to protect them. The planned study programme aims to provide a comprehen-
sive curriculum to train the required experts to identify causes and mitigate land 
degradation, evaluate environmental and socio-economic impacts of soil and land 
use and to have a profound knowledge of land-water interactions and problem 
of pesticides and heavy metals. Training should strengthen capacities in project 
management, evaluation and management in soil sciences, including subjects from 
chemistry, biology and geology. Modules should cover the topics soil chemistry, 
soil microbiology, soil structure and regeneration, GIS, soil management, environ-
mental impact.

3.4 Summary of day 2: teaching programmes of the UNU-FLORES twin
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Information on this planned course on integrated soil management was meant 
to provide an example of programmes relevant to UNU-FLORES at UEM. Informa-
tion on an established MSc course on Hydrology and Water Resources, offered 
by the Faculty of Engineering of UEM was received by UNU before the workshop 
and analysed with respect to thematic overlap with HSE at TUD. The results of this 
analysis were provided to the working group III, which was to elaborate on MSc 
programmes of the Twin. 

In a subsequent discussion of the plenary presentations some misconceptions 
were clarified and certain important aspects of the future study programme of 
UNU-FLORES were highlighted. The idea behind presenting available courses at 
TUD and UEM was to provide foundation for the future joint programmes with 
UNU-FLORES, without repeating nor duplicating existing programmes. Clearly, 
these new programmes should have a unique element, add value, be applied and 
policy oriented and have a global perspective, as stressed during the discussion of 
the research topics on the previous day. Thus, the task is to pick elements from the 
various programmes and match them with the research topics that were stressed 
in working groups I and II and, if required, complement them with additional 
modules. The discussion on research topics represents the first step of a common 
framework for implementing a new curriculum. Further steps would involve (ii) 
profiling of required competencies of students, (iii) shaping core courses, (iv) defin-
ing the research and education framework and (v) the twinning aspects. In terms 
of content and structure, a needs analysis (step ii) might guide to structuring the 
course; there may be a great need for part-time courses, which could, however, not 
entirely be based on distance learning. 

The notion of an MSc programme which prepares students both for a career 
in academia as well as a professional career, combining fundamental and applied 
aspects, since sound management relies on good scientific understanding of the 
issue, was met with much support. According to general UNU policy the applied 
aspect should nevertheless be very clear. Most graduates may be expected to work 
in the private sector, governments, UN agencies, but not primarily as researchers. 
The earlier discussed research foci, integrated resources management of informal 
settlements and flood risk management might also provide suitable (and unique, 
policy-oriented, of global significance, see above) core areas of MSc programmes. 
It was noted that the research aspect might not be adequately addressed if the 
thesis was only allocated one semester. While MSc programmes are not typically 
research-oriented, there are ways to somewhat extent the time devoted to re-
search by adding a preparatory module as it is the case in HSE at TUD. 

Finally, it should be recognized that not every single desirable aspect of future 
UNU-FLORES study programmes can be established immediately, but that it is 
important to make a start. This may in particular hold for twinning issues.
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3.4.1 Outcomes of Working Group III

“Master programme(s) of UNU-FLORES twin: Starting points at UEM, relation to Dres-

den Twin, and potential further partners”

Facilitator: Prof. Christian Bernhofer, TUD

Rapporteur: Dr. Stephan Hülsmann, Project Officer, UNU 

Discussions in working group III could be divided into issues concerning the 
content and those concerning the structure of MSc programmes. Content wise, one 
area to be emphasized should be on socio-economic issues, government, capacity 
development. At the same time it was considered important to focus on practical 
work in the lab and in the field, since students often lack the experience of practical 
work. However, although recognizing the need to provide practical training and a 
strong focus on applied and management aspects, the overall focus of the MSc 
course should not be an engineering one, since engineering studies are available 
and UNU graduates should have strong competencies in integrating knowledge 
from various fields and conceptual thinking. Students should understand the con-
cept of vulnerability. It was stressed that despite the global perspective of UNU, 
problems need to be addressed in regional case studies. Since Southern Africa en-
compasses largely rural societies, rural issues, such as water supply and sanitation, 
water quality need to be addressed which are also relevant for informal settlements 
of urban areas. As an element of uniqueness to UNU-FLORES, the interaction and 
integrative management of water, soil and waste should be reflected in the cur-
riculum (current discussions very much water-oriented). 

3.4 Summary of day 2: teaching programmes of the UNU-FLORES twin
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Concerning structure, it was noted in the working group that establishing 
study programmes takes time and that there is a limit on how many topics can 
be packed into one programme. One also has to be aware of limited resources, 
which will not allow covering every aspect that might be desirable. Ultimately it 
will have to be decided whether more than one joint MSc programme will and can 
be established, or if one study programme will offer specializations into diverging 
branches. In any case it will neither be feasible nor necessary to start from scratch, 
but to build a unique curriculum by reorganizing available, as well as new ele-
ments/modules. The need for elements of distance learning (organized as blended 
learning, thus not entirely relying on e-learning) was emphasized. This would hold 
importance in particular for courses designed for professionals, which could be 
done in cooperation with CIPSEM (TUD). Such activities to train people from the 
middle management level are required in developing countries, because the limits 
of time would not allow students to go through the complete career cycle. 

UNU-FLORES will get technical assistance from host universities in the areas of 
infrastructure, teaching staff etc. Further partners (universities, research institutes, 
agencies) may be involved via guest lecturers or by means of distance learning. It 
should be evaluated whether, with regard to the MSc course, lecturers or students 
should move between twins. On the other hand, in order to emphasize the global 
perspective, students should have the possibility to go abroad for a certain period. 
The advantage of having the same course in both twins was stressed. For these 
joint programmes a common board, consisting of members from UNU, UEM and 
TUD should be established to work out the details concerning both content and 
structure, ensuring that regulations of each involved institution are adequately ad-
dressed and followed.

Once more the issue of uniqueness of the study programmes offered by UNU-
FLORES was raised and important aspects such as water in rural areas (which 
would include issues of land use management etc.), waste in urban areas, Informal 
settlements and systems analysis (defining clear boundaries) should be considered. 

Finally, the issue of possible time frames was discussed. The twin in Dresden 
will start operations in 2012, for the twin in Maputo a start in 2013-2014 can be 
envisioned. Study programmes should start as soon as possible in each case, but 
would need time to pass the necessary procedures. For the Dresden Twin a start of 
study programmes within the current coverage of the funding agreement (2011-
2014) seems essential. Some flexibility in timing and duration of study programmes 
would be helpful to structure joint programmes and allow student exchange be-
tween Dresden and Maputo, since the academic years do not match (Maputo: 
February to November; Dresden: October to July).
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Participants in the 2nd International Scoping Workshop in Maputo

 
3.4.2 Outcomes of Working Group IV

“PhD programme of UNU-FLORES: benefitting from twinning concept, and positioning 

within UNU (multi-nodal programme)”

Facilitator: Dr. Carlos Lucas, Director, Cooperation Office, UEM

Rapporteur: Ms. Jessica Johmann, Head of Executive Office, Program Coordinator 
IDEAS, UNU 

Tentative research topics (closely related to topics discussed in working groups 
I and II) and guiding principles and common issues of future PhD programmes were 
identified in this working group. 

Future PhD students might concentrate on specific aspects of 

•	 Integrated resource management of informal settlement; 
•	 Soil and land management; 
•	 Waste management and sanitation;
•	 Extreme events (floods/droughts) 
•	 Integrated water resources management 
•	 Systems and flux analysis; 
•	 Water economics and governance.

3.4 Summary of day 2: teaching programmes of the UNU-FLORES twin
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PhD studies should in any case be based on course work and research work. 
PhD programmes should offer the possibility to be completed as part- or full time 
student and contain distance learning features for certain courses. Interaction 
between involved sites (UEM in Maputo, TU-Dresden, UNU-EHS in Bonn, UNU-
INWEH in Hamilton, UNU-INRA in Accra) should be fostered, ultimately ensuring 
the added-value of UNU-FLORES PhD programme.

Common models to be considered include the training of soft skills: categories 
like gender, political science, but also presentation techniques and project manage-
ment; statistical analysis, GIS, modeling competencies as well as governance and 
capacity development.

A feasibility study for the PhD programmes should address regional and lo-
cal needs, define key competencies, identifying the niche of UNU-FLORES, select 
potential candidates (coming not only from TUD and UEM but from all over the 
world) and define contributions of each involved institution to the multi-nodal 
concept (modules, human resources, infrastructure). 

3.4.3 Final discussion and closing remarks

The last session of the workshop was opened stating that the establishment of 
joint MSc programmes is, now that UNU has the right and obligation to be active 
in postgraduate training, essential for UNU-FLORES. It would pave the way for the 
realization of different aspects and mandates of the institute. There was a general 
agreement on the issues which were raised in the working groups. Therefore, only 
few items needed to be added at this point. 

FIRST CALL FOR ABSTRACTS  12th WaterNet/WARFSA/GWP-SA
                In association with the International Commission on Water Resources Systems of the IAHS 

Symposium

IWRM: Harnessing the Rivers of Knowledge for Socio-Economic 

Development, Climate Adaptation & Environmental Sustainability

26 - 28 October 2011, Maputo, Mozambique 
Background
The WaterNet/WARFSA/GWP-SA Symposia have 
been held annually in the Eastern and Southern Afri-
can region for the past eleven years. This 12th symposi-
um will be held in Maputo, Mozambique from 26 – 28 
October 2011. The Symposium promotes interaction 
among policymakers,  academics, practitioners from 
water and related sectors, and key cooperating part-
ners. Together they identify regional issues, gaps and 
priorities that require further research and support. 
Great emphasis is placed on integration of knowl-
edge, particularly involving scholars from the nat-
ural, medical and social sciences. The Eduardo 
Mondlane University, Department of Civil En-
gineering is the lead host of the 12th Symposium. 

Main Theme
The main theme for the 12th WaterNet/WARFSA/
GWP-SA Symposium is ‘IWRM: harnessing the 
rivers of knowledge for socio-economic develop-
ment, climate adaptation and environmental sus-
tainability’. Interested participants should sub-
mit abstracts that are relevant to the main theme 
but specifically targeting sub-themes below.

Hydrology
It is important to improve understanding of different 
components of the hydrological cycle and the spatial 
and temporal distribution of water now and in the fu-
ture so as to improve the planning, engineering, man-
agement and operation of natural water resources. 
However water balance dynamics are highly complex 
and require integration of information from multiple 
domains at different scales. Furthermore in Eastern 
and Southern Africa there is limited reliable data avai-

lable for application of conventional prediction tools 
so as to manage water resources in a sustainable way. 
Hydrology is important in integration as major rivers 
cross national and sub-national boundaries. This sub-
theme therefore focuses on papers addressing studies 
and models that enhance not only our understanding 
of the water cycle’s response to natural and man made 
changes at different scales, but also how these changes 
can be managed in a sustainable manner.

Water and Environment
The natural environment is now well acknowledged 
as a legitimate and important user of water. It is in-
creasingly  realised that greater investment is needed 
to protect aquatic ecosystems from the impact of hu-
man developments. The challenge remains to strike 
the right balance between allocating water for direct 
human use (agriculture, power generation, domestic 
purposes and industry) and indirect use (sustenance 
of ecosystem goods and services) in view of global 
challenges like climate change. Downstream users 
are often affected by pollution upstream, and down-
stream ecosystems require sufficient upstream water 
released. These interactions frequently cross national 
boundaries. 

The papers in this sub-theme illustrate recent ad-
vances and best practices in environmental impact 
assessment, determining environmental water re-
quirements, the inclusion of the environment in water 
resources development and river basin management, 
wise water use for sustenance of ecosystems and peo-
ples livelihoods as well as studies of water quality in 
the IWRM framework.
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It was noted that it would be preferable to have a timeline in mind as a rough 
guide for implementation of study programmes, but also to avoid raising unrealistic 
expectations. Content wise it was noted that the tentative focus areas a future MSc 
programme put forward by working group III: water in rural areas, waste in urban 
areas, Informal settlements and systems analysis, are not meant to be exclusive. 
Certainly those issues identified as research topics during the first day of the work-
shop (3.3) should be reflected in the teaching programme and would thus include 
land use management (for rural areas) and water management in urban areas with 
all its associated facets amongst others. Concerning the repeatedly mentioned is-
sue water economics it was clarified that it should rather be a systems economics 
approach, considering all related resources in an integrative manner in line with the 
general strategy of UNU-FLORES. 

Developing PhD programmes is, at least concerning the course work, easier 
than developing a coherent MSc curriculum, since the offered courses are mainly 
meant to provide specific tools and methods (including soft skills, see 3.4.2) and 
students have a much higher degree of flexibility and individual responsibility in 
choosing among offered modules. The multi-nodal concept considerably enhances 
the variability and scope of offered modules, considering that no single institution 
has the capacity to cover all aspects. Having a joint PhD programme for both twins 
would possibly be advantageous for the acquisition of third-party money. The re-
search work within the PhD programme clearly relies on (mostly external) funding. 
At UEM there are currently three PhD programmes established in cooperation with 
universities in South Africa, Portugal and Sweden. The programmes take 3-5 years 
and consist of courses and electives, research (connected to research programme 
of the respective department or faculty) and the thesis.

With respect to the frequently mentioned issue e-learning the water virtual 
learning centre established at UNU-INWEH http://www.inweh.unu.edu/River/
WVLC.htm 

not only provides an example for a distance learning programme on IWRM, 
but also a technical platform which can be used for further courses. The IWRM 
course consists of ten modules and takes about one year. It is delivered via differ-
ent partners, two of which are based in Africa (Kenya and Ghana). Maputo could 
be added as a further node in order to provide this programme in cooperation with 
UNU-FLORES. In addition to the course, the course platform (called studyspace) is 
available free of charge within the UNU family and could be used to deliver other 
contents and allows to follow the performance of students. This option was taken 
up with great interest by UEM and TUD.

3.4 Summary of day 2: teaching programmes of the UNU-FLORES twin
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Closing remarks

Coming back to the analogy of building a house when talking about the es-
tablishment of UNU-FLORES (mentioned during opening, see 3.2), Prof. Rhyner 
concluded that the workshop has come a long way in providing the furniture and 
specified a lot concerning content and function of the house. The definition of the 
scientific areas during the first day was promising and rather complementary be-
tween the working groups. These results will be very helpful, but should not be too 
specific, since the two future founding directors should be given a certain degree 
of freedom while developing the strategic work plan. Concerning teaching pro-
grammes the multi-nodal aspects are very interesting as they may induce dynamics 
also between the existing institutes UNU-EHS, UNU-INWEH and UNU-INRA and 
create win-win situations. For the Dresden twin the issues of funding and even 
with regard to the building have come a long way. In Maputo many steps need to 
be taken on all levels, also concerning the relation of the two twins. UNU, Prof. 
Rhyner stated, looks forward to carrying out those steps and is eager to implement 
some of them (e.g. MoU) in the near future. 

Finally, Prof. Rhyner thanked all people involved in the preparation and the 
organization of the workshop as well as the presenters and contributors. Scientific 
discussions should be useful and efficient, but also enjoyable, which he believes 
they were. UNU will keep all participants updated on progress of the project. One 
of the means to do so is the UNU-FLORES blog, which is frequently updated and 
should be visited regularly by all stakeholders involved or interested in the initia-
tive: http://unu-flores-mozambique.blogspot.com/.

Prof Quilambo thanked all participants for coming to the workshop and to 
Southern Africa, which is not always easy. He also thanked participants on behalf 
of UEM because through this workshop they helped establishing the partnership 
with UNU. Further, Prof. Quilambo thanked TUD for having shown willingness 
to cooperate with UEM, noting that there is a long history of cooperation since 
the 1980s. Also possibilities for bilateral cooperation should be explored. Further 
thanks are due to the government of Mozambique which, via the Minister of MCT, 
is committed to this endeavour. UEM feels proud to be entrusted with the mission 
to implement this project. The workshop was useful in involving a larger number 
of Mozambican stakeholders, mainly from UEM, in the process. Results of the 
workshop are in line with UEM’s and MCT’s vision. One main task is to increase the 
number of Master and PhD programmes in partnership with other universities. The 
topics that were discussed are relevant for UEM. Distance learning is welcomed 
as additional way of teaching and also for training of lecturers. Therefore, ways to 
strengthen this method and the offer to use the existing platform mentioned by 
UNU-INWEH are gratefully acknowledged. Finally, Prof. Quilambo expressed his 
hope that the groups continues to interact by all means and will be able to present 
further results in a future meeting.
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4. Presenting the UNU-FLORES initiative at the 12th WaterNet/
WARFSA/GWP-SA Symposium

On 26-28 October the 12th WaterNet/WARFSA/GWP Symposium took place 
in Maputo, gathering >300 delegates mainly from Southern Africa, but also from 
further African countries and partners from Europe. This yearly symposium has 
grown to one of biggest events on all issues related to IWRM in Southern Africa. 
During the opening ceremony, Dr. Reza Ardakanian, UNU focal point on UNU-
FLORES was given the opportunity to introduce the initiative to establish a Twin 
of UNU-FLORES in Mozambique. In addition, on the first day of the Symposium 
a special session had been organized by UNW-DPC on “Research and capacity 
development on water resources management by the UNITED NATIONS UNIVER-
SITY - focus on Africa”. In that session a more comprehensive overview of the state 
of the art of establishing UNU-FLORES was provided (Ardakanian et al. 2012). The 
session was well attended, from the discussion it emerged that the initiative was 
taken up by the audience with much interest; about 40 copies of the proceedings 
of the 1st ISW were distributed. 

5. Perspective after ISW-2

The Dresden Twin is finally going to become reality in 2012 after signing of the 
funding agreement in late November 2011. The recruitment process for the fund-
ing director is ongoing (status May 2011) and is expected to be finished within the 
second quarter of 2012. The initial premises for UNU-FLORES have been identified 
and will be available as of June 2012. The newly recruited director will immediately 
start to assemble his team. Based on preparatory work for the Dresden Twin as 
documented in the proceedings of the 1st ISW and further working documents 
based on internal workshops with TUD, proposals for joint teaching programmes 
will be developed. According to UNU regulations, namely the Postgraduate Pro-
gramme Approval Procedure (PPAP), in a first step a proof of concept (PoC) will 
be worked out for a joint MSc programme, for which a preliminary concept has 
been developed. After the respective steps outlined in PPAP have been taken, this 
will result in a comprehensive proposal (CP). Concomitantly, research proposals 
will be worked out, preferably involving partners at TUD and beyond in order to 
foster the establishment of joint research activities. These research projects will 
be the starting point for a PhD programme which ultimately should result in the 
envisioned multi-nodal PhD programme on water including further water-related 
UNU institutes (UNU-INWEH, UNU-EHS, UNU-INRA in the first place) and their 
partner universities.

For the Maputo twin, the focus will have to be on finalizing the draft MoU 
and to get it signed by the parties (UNU, MCT, UEM) as soon as possible. Further 
on, the analysis of study programmes available at UEM and further institutions in 
the region will be continued to provide the basis for establishing joint programmes 
with UNU-FLORES. The feasibility study on establishing a twin institute of UNU-
FLORES in Mozambique is expected to be finalized in 2012.

4 Presenting the UNU-FLORES initiative at the 12th WaterNet/WARFSA/
GWP-SA Symposium
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7. Appendix

7.1 Programme of the 2nd International Scoping Workshop 

Programme: 23 October 2011

Arrival and check in at Hotel Avenida 

Pick-up service from the airport provided

Avenida Hotel Maputo 
Av Julius Nyerere, 627 
3236 – Maputo

Tel: +258 21 48 44 00 
Fax: +258 21 49 96 00 

Email: bookings@hotelavenida.co.mz

19:00  Get-together and Welcome Dinner 

Programme: 24 October 2011

8:00-8:30 Workshop registration at hospitality desk

8:30-9:15 Welcome Notes 

Vice-Rector in Europe of the United Nations 
University: Prof. Dr. Jakob Rhyner 

Rector of the Eduardo Mondlane University: 
Prof. Orlando Quilambo 

Honourable Minister of Science and Technol-
ogy: Prof. Venâncio Massingue

9:15-9:45 Introductory talk: 

“Establishing UNU-FLORES: Vision and state-
of-the-art, with special focus on the twinning 
concept”

9:45-10:00 Group photo

10:00-10:30 Coffee break (Press conference)

10:30-11:00 Outline of the workshop and announcements

11:00-12:30 Challenges and opportunities for integrated 
resources management in Southern Africa: 
Defining the role of UNU-FLORES Twin

Introductory theses, including preparatory 
work (questionnaire)

Melting capacities of TUD and UEM in water, 
soil and waste management: introducing main 
research areas

12:30 -14:00 Luncheon
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14:00-15:30 Working Groups

Working Group I: 

Research priorities of UNU-FLORES twin: 
identifying topics, partners, and donors; 
Drawing a “landscape” of the institute in 
Southern Africa

Working Group II: 

Synergies of Twinning: Joint topics and spe-
cific issues of both twins

15:30-16:00 Coffee break

16:00-17:30 Reports of the working groups followed by 
discussion

Programme: 25 October 2011

8:30-8:45 Introduction and outline of the second day: 
Study programmes, reference to preparatory 
work (questionnaire).

8:45-9:15 Draft study programme of UNU-FLORES in 
Dresden

9:15-10:00 Postgraduate education in resources manage-
ment: needs and capacities in Southern Africa

10:00-10:30 Coffee break

10:30-11:00 Discussion on study programmes

11:00-12:30 Working Groups

Working Group III:  
Teaching programme of UNU-FLORES twin: 
Starting points at UEM, relation to Dresden 
Twin, and potential further partners 

Working Group IV:  
PhD programme of UNU-FLORES: Benefitting 
from twinning concept, and positioning within 
UNU (multi-nodal programme)

12:30-14:00 Luncheon

14:00-14:30 Reports of the working groups followed by 
discussion on teaching programmes 

14:30-15:00 Defining ways of cooperation: UNU-TUD-
UEM and beyond

15:00-15:30 Coffee break

15:30-16:00 Final discussion and closing remarks   
Prof. Dr. Jakob Rhyner 
Prof. Orlando Quilambo 
Prof. Venâncio Massingue
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7.2 Stakeholder list

At this point: only participants of 2nd ISW

Name Position/Affiliation Contact Partici-
pation 
1st ISW

United Nations University

Prof. Dr. Jakob 
Rhyner

Vice-Rector UNU-
ViE

Director UNU-EHS

United Nations University 
UN Campus, Hermann-
Ehlers-Strasse 10 
53113 Bonn, Germany 
rhyner@vie.unu.edu

-

Dr. Reza Ardakanian UNU Focal Point on 
the establishment  
of UNU-FLORES; 
Director UNW-DPC

United Nations University 
UN Campus, Hermann-
Ehlers-Strasse 10 
53113 Bonn, Germany 
r.ardakanian@vie.unu.edu

Yes

Dr. Zafar Adeel Director

UNU-INWEH

United Nations University 
Institute for Water, 
Environment and Health 
(UNU-INWEH) 
175 Longwood Road 
South, Suite 204, Hamilton 
Ontario L8P 0A1 CANADA

adeelz@inweh.unu.edu

Yes

Dr. Elias Ayuk Director

UNU-INRA

United Nations University 
Institute for Natural 
Resources in Africa (UNU-
INRA) 
International Programmes 
Building, Annie Jiage Road, 
University of Ghana, Legon 
Campus,  
Accra, Ghana

ayuk@inra.unu.edu

-

Ms. Jessica Johmann Head of Executive 
Office 

Programme Coor-
dinator UNU-ViE 
IDEAS

United Nations University

UN Campus, Hermann-
Ehlers-Strasse 10 
53113 Bonn, Germany 
johmann@vie.unu.edu

Yes

Dr. Stephan 
Hülsmann

Project Of-
ficer UNU-FLORES-
UNU-ViE

United Nations University 
UN Campus, Hermann-
Ehlers-Strasse 10 
53113 Bonn, Germany 
huelsmann@vie.unu.edu

Yes
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Mozambique Ministry of Science and Technology

Dr. Roda Nuvunga 
Luis

Deputy National 
Director

Ministry of Science and 
Technology (MCT)

Av. Patrice Lumumba, 770, 
Maputo – Mozambique 
roda.nuvungaluis@mct.
gov.mz

Yes

Mr. Emidio Dimande Deputy Director

Institute of Water 
Research

Ministry of Science and 
Technology (MCT), IIA

Av. Patrice Lumumba, 770, 
Maputo – Mozambique 
emidio.dimande@mct.
gov.mz

Yes

Dr. Jordi Gallego-
Ayala

Institute of Water 
Research

Ministry of Science and 
Technology (MCT), IIA

Av. Patrice Lumumba, 770, 
Maputo – Mozambique 
jordi.gallego-Ayala@mct.
gov.mz

Yes

Eduardo Mondlane University

Prof. Orlando 
Quilambo

Rector Universidade Eduardo 
Mondlane  
Praça 25 de Junho, 3° 
andar  
C.P. 257  
Maputo, Moçambique 
quilambo@zebra.uem.mz

Prof. Ana Mondjana Vice-Rector

Academic Affairs 
and Research

Universidade Eduardo 
Mondlane  
Praça 25 de Junho, 3° 
andar  
C.P. 257  
Maputo, Moçambique 
anamondjana@gmail.com

Prof. Maida A. Khan Director of Peda-
gogical Affairs

 
khan.maida@gmail.com

Prof. Firmino G. 
Mucavele

Director of Scientific 
Directorate  

 
firmino.mucavele@gmail.
com

Dr. Carlos Lucas Director of Coop-
eration

Cooperation Office 
Eduardo Mondlane 
University 
Praca 25 de Junho, P.O. 
Box 257, Maputo-Mo-
zambique 
clucas33@yahoo.com

Yes

Prof. Amália 
Uamusse 

Dean

Faculty of Science

 
amaliauamusse@gmail.com
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Dr. Sebastiao Famba Faculty of Agron-
omy and Forestry 
Engineering

 
sifamba@uem.mz

Prof. Elonio Muiuane Dept. Geology, 
Faculty of Sciences

Faculty of Sciences 
Eduardo Mondlane 
University  
Av. J. Nyerere-Campus 
3453 
Maputo-Mozambique 
muiuane@zebra.uem.mz

Yes

Prof. Pedro Sing Sang Faculty of Engineer-
ing

 
psingsang@gmail.com

Eng. Lucrécio Biquiza Faculty of Engineer-
ing

 
lucrecio.biquiza@uem.mz

Prof. Nelson 
Matsinhe

Faculty of Engineer-
ing

 
matsinhe@zebra.uem.mz

Prof. Joao Munembe Faculty of Science  
munembe@teledata.mz

Prof. Arao Manhique Faculty of Science

araomanhique@uem.mz

Professor Daniel 
Fumo

Faculty of Engineer-
ing

 
dfumo@enviroserv.co.mz

Prof. Vasco Junior Faculty of Engineer-
ing

 
vascojunior@yahoo.com

yes

Mr. Vasco Manjate Cooperation Office  
valma@rei.uem.mz

Mr. Luis Muchanga Cooperation Office  
silva_muchanga@hotmail.
com

Arnaldo Tembe CEO

Interwaste Ltd
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Dresden University of Technology and partners

Prof. Thomas 
Berendonk

Director 

Institute of Hydro-
biology

TUD 
Institute of Hydrobiology 
01062 Dresden 
thomas.berendonk@tu-
dresden.de

Prof. Christian 
Bernhofer

Director 

Institute of Hydrol-
ogy and Meteorol-
ogy

TUD 
Institute of Hydrology 
and Meteorology, 01062 
Dresden, Germany 
christian.bernhofer@tu-
dresden.de

Yes

Dr. Dirk Jungmann Research Associate 

Institute of Hydro-
biology

TUD 
Institute for Hydrobiology 
01062 Dresden 
dirk.jungmann@tu-
dresden.de

Yes

Prof. Peter Krebs Director

Institute for Urban 
Water Management

TUD 
Institute for Urban Water 
Management, D-01062 
Dresden; Germany 
peter.krebs@tu-dresden.de

Yes

Prof. Karl-Heinz 
Feger

Vice-Dean 

Faculty of Forest, 
Geo and Hydro 
Sciences

TUD 
Institute of Soil Science and 
Site Ecology 
PO Box 1117, 01735 
Tharandt 
Germany 
fegerkh@forst.tu-dresden.
de

Yes

Prof. Dr. Bernd 
Bilitewski

Former Director 
Institute of Waste 
Management and 
Contaminated Site 
Treatment

INTECUS GmbH  
Abfallwirtschaft und 
umweltintegratives Man-
agement 
Pohlandstr. 17  
01309 Dresden 
intecus.dresden@intecus.de

Yes

Mr. Jörg Seegert CEO 

Dresden Water 
Center

TUD 
Institute for Urban Water 
Management, D-01062 
Dresden 
joerg.seegert@tu-dresden.
de

Yes

Ms. Maren Hess Research Associate 

Institute of Hydro-
biology

TUD 
Institute for Hydrobiology 
01062 Dresden 
Maren.hess@tu-dresden.de

No

International Organisations and Experts

Prof. Goolam 
Taherally 
Mohamedbhai

UNU Council 
Member

Impasse Couacaud

Sivananda Street,  
P.O. Box 51; Rose-Hill;

Mauritius 
g_t_mobhai@yahoo.co.uk

7. Appendix



59

Prof. Mahmoud 
Abu-Zeid

President of Arab 
Water Council

Former Minister of 
Water Resources 
and Irrigation in the 
Egyptian Cabinet

9 Al-Mokhayam Al-Da’em 
St., Al-Hay Al-Sades, Nasr 
City, Cairo, Egypt

President@arabwatercoun-
cil.org

Yes

Dr. Luke Mumba Director 

Southern African 
Network for 
Biosciences-NEPAD

CSIR Building 20

P O Box 395

Pretoria 0001, South Africa

Lmumba@sanbio.co.za

Yes

Dr. Bekithemba 
Gumbo

Director of CapNet Cap-Net

Marumati Building

491 18th Ave, Rietfontein

Pretoria 0084 

South Africa 
themba.gumbo@cap-net.
org

Mr. Andries Jordaan Director University of the Free State, 
Disaster Risk Management 
Training and Education 
Centre for Africa (DiMTEC), 
P.O. Box 339, Bloemfontein 
9300, South Africa

jordaana@ufs.ac.za

Yes

Prof. Čedo 
MaksimoviČ

Director Imperial College London

Department of Civil and 
Environmental Engineering

EWRE - Environmental and 
Water Resources Section 

UWRG - Urban Water 
Research Group

South Kensington Campus 
London SW7 2AZ 
UK

c.maksimovic@imperial.
ac.uk
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7.3 Relevant online resources

7.3.1 UNU

UNU main page: http://www.unu.edu/

UNU-ViE: http://www.vie.unu.edu/

UNU-EHS: http://www.ehs.unu.edu/

UNU-INWEH: http://www.inweh.unu.edu

UNW-DPC: http://www.unwater.unu.edu

Blog page UNU-FLORES: http://www.unu-flores-mozambique.blogspot.com/

7.3.2 TUD

Faculty of Forest, Geo- and Hydroscience, TUD 
http://tudresden.de/die_tu_dresden/fakultaeten/fakultaet_forst_geo_und_hy-
drowissenschaften/index_html/document_view?set_language=en

Faculty of education, institute of vocational education, TUD 
http://tudresden.de/die_tu_dresden/fakultaeten/erzw/erzwibp/index_html/
document_view?set_language=en

Dresden Water Centre  
http://tu-dresden.de/forschung/forschungskompetenz/kompetenzzentren/was-
ser

Information on international Msc. Course “Hydroscience and Engineering” 
http://tudresden.de/die_tu_dresden/fakultaeten/fakultaet_forst_geo_und_hy-
drowissenschaften/fachrichtung_wasserwesen/Studium/studiengaenge/stg_
hse?set_language=en&cl=en

Centre for International Postgraduate Studies of Environmental Management 
(CIPSEM) 
http://tudresden.de/die_tu_dresden/fakultaeten/fakultaet_forst_geo_und_hy-
drowissenschaften/cipsem

Helmholtz Centre for Environmental Research  (UFZ), Division of Water and soil 
sciences 
http://www.ufz.de/index.php?en=13995
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7.3.3 Mozambique and the region

Ministry of Science and Technology, Mozambique: http://www.mct.gov.mz/

University Eduardo Mondlane, Maputo: http://www.uem.mz/

University Zambeze, Beira: http://www.unizambeze.ac.mz/

The New Partnership for Africa’s Development (NEPAD): http://www.nepad.org/

Southern Africa NEPAD Water Centres of Excellence: http://www.nepadwater-
coe.org/

University of the Free State, Disaster Management Training and Education Cen-
tre for Africa (DiMTEC): http://www.ufs.ac.za/dimtec

WATERnet, Building Capacity for Water Resources Management in Southern 
Africa: http://www.waternetonline.ihe.nl/

7.3.4 Potential future funding agencies

Federal Ministry of Education and Research, Germany (BMBF): http://www.
bmbf.de/en/index.php

German Academic Exchange Service (DAAD): http://www.daad.de/ausland/
index.en.html
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7.4 List of acronyms

AfDB:   African Development Bank

ADF:   African Development Fund

AU:   African Union

AWF:   African Water Facility

BMBF:   German Ministry of Education and Research,   
  Bundesministerium für Bildung und Forschung

CIPSEM:   Centre for International Postgraduate Studies of   
  Environmental Management

CoE:   Centre of Excellence

CSIR:   Council for Scientific and industrial Research   
  (South Africa, Ghana)

DiMTEC:   Disaster Management Training and Education Centre  
  for Africa, UFS

DNA:   National Water Directorate, Mozambique,   
  Direccão Nacional de Aguas

FGH:    Faculty of Forest, Geo and Hydro Sciences, TUD

HSE:   Hydro Science and Engineering,    
  international MSc course offered by FGH

IIA:   Institute for Water Research of Mozambique,   
  Instituto de Investigação em Águas

ICA:   Infrastructure Consortium for Africa

IÖR:   Leibniz Institute for Ecological and Regional Development,  
  Dresden,  Germany, Leibniz-Institut für ökologische  
  Raumentwicklung

ISW:   International Scoping Workshop (on UNU-FLORES)

IWAS:   International Water Research Alliance Saxony,   
  Internationale WasserforschungsAllianz Sachsen 

IWMI:   International Water Management Institute (of CGIAR)

IWRM:   Integrated Water Resource Management 

MCT:    Ministry of Science and Technology, Mozambique,   
  Ministério da Ciência e Tecnologia

MoU:   Memorandum of Understanding 
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NEPAD  The New Partnership for Africa’s Development

RWSSI:   Rural water supply and sanitation initiative 

SANWATCE: Southern Africa Networks of Water Centres of Excellence  
  (of NEPAD)

SASSCAL:  Southern African Science Service Centre for Climate Change 
   and Adaptive Land Use

SIL:   International Society of Limnology

SSAWRN:  Sub-Saharan Africa Water Resources Network   
  (part of RISE initiative)

TUD:   Dresden University of Technology,    
  Technische Universität Dresden 

UEM:   Eduardo Mondlane University 

UFZ:   Helmholtz Centre for Environmental Research,   
  Helmholtz-Zentrum für Umweltforschung 

UNDP:   United Nations Development Programme

UNESCO-IHE:  Institute for Water Education 

UNESCO-IHP:  International Hydrological Programme 

UNEP:   United Nations Environment Programme

UNU-EHS:  The United Nations University,    
  Institute for Environment and Human Security

UNU-FLORES:  United Nations University,     
  Institute for Integrated Management of Material Fluxes  
  and of Resources

UNU-INRA:  United Nations University,     
  Institute for Natural Resources in Africa 

UNU-INWE:  United Nations University,     
  Institute for Water, Environment and Health

UNW-DPC:  UN-Water Decade Programme on Capacity Development
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