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Integrated Water Resources Management (IWRM)

Review of Master’s Level Education Programmes.

This paper is compiled from a meeting of educators around the world who are managing MSc programmes in Integrated Water Resources Management. The meeting took place in Pretoria in June 2008 with the objective of exchanging experiences on the implementation and outcomes of these new courses.
Summary
Experience from several Masters level education programmes on integrated water resources management shows that there is a consistent interest from education institutions in responding to concerns about sustainable water resources management. Their interest is translated through developing education programmes, changing curricula and developing research activities on IWRM. However there is still work to be done. The demand for water managers emerging from these programmes is still weak, probably reflecting the slow pace of change on the ground. There is a large area of consistency in curriculum development although achieving balance between technical specialisation and development of management skills is challenging. Several different implementation modalities exist however it seems that the most successful approaches involve collaboration between institutions. Teaching IWRM requires a sound practical experience as well as academic content and teachers themselves have to become more familiar with the real management issues on the ground to make the course relevant. Relevance is being improved by increased attention to research on IWRM and better engagement between the universities and water managers.
1. Introduction 

A number of Integrated Water Resources Management (IWRM) Masters of Science (MSc) programmes have been developed since the adoption of Agenda 21 at the Earth Summit. Education programmes that have existed before the adoption of the IWRM concepts and principles are being reoriented to serve a broader audience in the water sector. The objective of these programmes is to build capacity to improve water resources management and encourage the equitable, efficient and economic use of this precious resource. Developed at national and regional level the initiatives are funded through education budgets and donor support. There has been an expectation that with water sector reforms and the introduction of an IWRM approach a new cadre of water manager will be needed. At the same time the academic community have become engaged with IWRM providing a platform for the academic study, conceptual development and better understanding of water resources management. 

Capacity building in integrated water resources management (IWRM) has mainly used short courses aimed at professional skills development of water resources managers (primarily), practitioners and other stakeholders in the water sector. Participants are able to upgrade their skills without leaving their jobs. Knowledge is transferred to individuals and institutions enabling a rapid response to sectoral reforms and emerging environmental and social problems around water. A natural spin off from this is mainstreaming integrated water resources management (IWRM) into the formal education curriculum through the incorporation of IWRM concepts into existing programmes and syllabi in for example health, engineering and environmental science education. Of particular interest has been the development of new post-graduate programmes explicitly addressing IWRM at Diploma (Dipl.), Masters (MSc/M-Phil) and Doctoral (PhD) level which implies that IWRM has a professional status and that such an academic qualification is either needed or in demand.
Cap-Net works with many educational institutions around the world through its capacity building network partners. Several of these institutions have established MSc level programmes on IWRM and it was recommended that we bring some of these together to share experience on how these academic programmes are performing. Representatives from Argentina, Barbados, Bahrain, Burkina Faso, Costa Rica, Malaysia, Thailand, South Africa, Sri Lanka, and Zimbabwe (Annex 1) met in Pretoria, South Africa to exchange experience and discuss networking opportunities between the different MSc programmes.
Figure 1:  Common issues around the implementation and relevance of 




Post-graduate education in IWRM
2. Post-Graduate Demand
During the last three decades and longer there has been many attempts to improve the world’s water resources management and water supply and sanitation situation but delivery is still held back by inadequate capacity. It is believed from all of the national water sector reforms taking place that there is an emerging need for a “new water resources manager” who thinks differently about water and is more of an ‘integrator’ than a technical specialist. This prompted the development of a number of post-graduate programmes in integrated water resources management (see Annex 2). 
These IWRM MSc post-graduate programmes are focussed on producing a ‘water manager’ and are largely built on traditional academic programmes. An inter-discipline approach is a major goal and this is discussed in more detail under Curriculum development. The main objective is raising IWRM understanding and mainstreaming sustainable water resources management in a sustainable development context. Capacity builders are challenging practitioners, water users and managers to converge, learn and manage resources together. The academics in turn are prompted to carry out relevant research to support implementation of IWRM with a movement away from the traditional un-sustainable management practices. 
It is not yet clear that the graduates from these programmes are recognized in the water sector and are seen as providing the right skills set for a role as water managers. In a recent tracer survey done by WaterNet, only about 35 out of 225 Masters in IWRM students responded. Most respondents were working in the sector since they used these fellowships as an opportunity to upgrade their education and improve their promotion opportunities. It remains to be seen whether they achieve positions as water resource managers and studies need to be carried out as to whether such competencies are even included in advertisements for posts in the water sector.
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3. Curriculum Development
The central question raised on the issue of IWRM curriculum for MSc programmes can be summed up as: “How are the new concepts taught under the IWRM framework different to the traditional largely technical water resources management content taught in other water oriented academic programmes?” The experiences were not uniform and are discussed in the context of the following points: IWRM Conceptual Clarity; Educational Rationale (pedagogic issues); Teaching Integrated Water Resources Management; Course Delivery; and Specialisation versus Generalisation. 
· IWRM - Conceptual Clarity

Teaching IWRM requires a clear conceptual understanding of the IWRM paradigm. Since most of the post-graduate programmes in developing countries are quite young (> 10 years) it is not evident if such clarity exists within or across these initiatives. 
“Water scarcity” (within an IWRM context) is an example where there are a number of interpretations of what constitutes “water scarcity”. Understanding water scarcity also varies in the in the context of semi-arid, arid and wetter areas. Ideally, literature on the topic should be used to build a common understanding of the concept. “Water as an economic good” is another notion that is commonly used, but there is still a broad range of interpretations of what it means in the application of IWRM. Some interpret it purely as charging for water where others see it as a tool to attain development and bring about social equity in access. Should there be a convergence of understanding and application of these concepts or is the ultimate goal to raise the issues, build an interpretive understanding in the student to be able to bring meaning to the concepts in their national and local contexts? 
Educators need to find ways to explain IWRM within the academic framework, irrespective of where the programmes are offered. It will be easier to teach the topic if there is a widespread understanding of the concepts. Operational contexts might differ but there is a need for a common meaning and a common understanding. 
Accommodating “new issues” in water resources management is another aspect to be understood. There are a number of concepts which are related to, but not necessarily part of IWRM and are open to individual conceptualisation. Topics like population and development and livelihood security are seen as being mainly about people, whereas climate change and environmental management are considered in the context of managing water and your environment. The relationship between land use and water resources management would also be pivotal contents in these programmes.  Currently the most universal understanding of IWRM has been developed by Global Water Partnership (GWP) and disseminated through the IWRM Toolbox. Yet, there seem to be no concrete bottom line in terms of what the core issues should be. Achieving sustainability, equity and an enabling environment are all relevant in terms of the curriculum focus.
Despite growing in popularity and higher levels of implementation, IWRM is still contested. Those questioning its effectiveness as a water resources management paradigm argue that there is not enough evidence that IWRM is a viable water resources management theory. These views cannot be ignored when teaching IWRM, capacity builders should be able to teach and research all angles of IWRM and build on the empirical and applied research portfolios of the topic and construct an overall case study range which will demonstrate success as well as highlight the problems with implementation. 
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· Educational Rationale

Is there a strong rationale to have a stand alone IWRM MSc education programme as opposed to IWRM within another programme? Teaching IWRM theory and exposing students to operational and practical implementation is considered necessary. Whether the post-graduate programmes are purely driven by education decisions is not clear at this juncture. It can still be argued that IWRM academic programmes have a role in supporting IWRM implementation through its advocacy of IWRM principles. Building the content based on combining theory with success story case studies that move beyond the pedagogical parameters of academic programmes is a place to start. There can be an argument that building an education programme on an approach rather than a goal is risky as the approach may fall out of favour.
Another response is to build the post-graduate programme from the bottom-up. The IWRM programmes in Malaysia are, for example, making this shift with the gradual reorientation of the under-graduate curriculum through infusing water issues in all aspects of their academic programmes. In addition to natural sciences water is now included as a topic in religious studies, economics, and architecture etc and also in their related research fields.  

· Specialisation versus Generalisation

Merging specialist skills and knowledge with IWRM as opposed to a more general focus on the broad management principles is an issue to be clarified in the context of IWRM curriculum development. Both approaches are being implemented but it is not clear what the demand from the prospective employer is. There is an urgent need for more people with traditional technical skills in developing countries and this impact negatively on the support for more generalist programmes. There are conflicting opinions whether there is a need for generalist water managers or whether the water sector would prefer that specialists are ‘upgraded’ with management skills. 

There is agreement on the need to build the core capacity of water sector specialists such as civil engineers, hydrologists, chemists etc. The IWRM concept does not negate their position but there is a need to develop a core that is generic in terms of the management content to which all professional streams should be exposed. Examples would be to build a common understanding of what is meant by water quality management systems, resource protection, integration, economic efficiency and attaining social equity. 

Most students are currently enrolled based on sectoral needs and sectoral or specialist programmes offered by the universities. It is still not clear if the courses are able to meet the majority of the sectoral skill demands but in developing countries this is unlikely. The issue of generalists versus specialists has been discussed above but there is still insufficient evidence to conclusively state if the right kind of students are signing on to IWRM MSc programmes and if they continue to work in the sector after graduation (See Section 2 on Post Graduate demand). Usually core courses are complemented by the specialisation often in equal share and it can be argued that this conceptualisation should be the back-bone of any IWRM programme.  

Despite the debate on specialisation versus generalisation there is a common understanding that the “golden thread” is management. Teaching future managers different ways to manage pollution, manage public participation, manage water allocation etc. Innovation is required without losing the fundamental technical skills and knowledge which can provide a baseline when teaching integrated water resources management.
The IWRM curriculum should ideally be continuously reviewed as sectoral reform progresses and research on water resources management brings new insights. As progress is made and greater conceptual clarity is gained the next level IWRM manager will explore and enrich IWRM academic and experiential learning. These processes can challenge the educational rationale and prompt academics to be relevant in a changing economic, social and ecological environment. Course structures will by necessity have to be dynamic and programmes that do not change with time will render themselves obsolete. The new water manager has to display a combination of social and technical knowledge, skills and experience but is the system ready to recruit these people. 
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4. STAFF (Teaching Integrated Water Resources Management)
More work is required in the current effort to build IWRM post-graduate Masters level education in teaching as well as in content. It is not clear how or where integration (as in integrated water resources management) is achieved in the existing MSc programmes. Universities need to bring the staff out of their comfort zones where they tend to deal with issues that are convenient. They have to find a compromise and bring the different disciplines together, teaching with a team approach. 

Bringing the content “down to earth” is major challenge. Currently most of the programme content is informed by the programme structure and while multi-disciplinary may tend to the theoretical as opposed to the practical. As IWRM is primarily a management philosophy it is very much concerned with practice and it can be questioned the extent to which staff of Masters programmes have the necessary practical management experience and also are able to bring a sense of the integrated approach into the teaching and the understanding of the student. 
The development and growth of any new capacity building programme requires appropriate skills and experience. Most of the IWRM post-graduate programmes were developed based on re-orienting existing “water or environment” academic programmes. These strategies did not automatically translate into the automatic convergence into a broad “catch it all” IWRM academic community of practice enabled to teach the programme content. 

Finding staff with the right knowledge of IWRM concepts, principles and operational framework is still a challenge. Upgrading the skills of the existing lecturing staff, developing innovative delivery methods and breaking down the “silo” academic mentality are all the requirements to be met to ensure long-term sustainability of these programmes. The current collection of short-term capacity building programmes offered within in the capacity building network environment might be able to bridge this gap but the longer term requirement is to have experienced staff qualified in the Integrated Water Resources Management. 

Other issues to consider is the skills exodus from developing to developed countries. Programmes are unable to retain staff and bringing them in on a short-term basis can become expensive. The sector does not yet fully comprehend the impact of the HIV/AIDS pandemic (amongst the most vulnerable young professionals), particularly in Sub-Sahara Africa. Losing qualified staff to other sectors such as energy, mining and industry is another major challenge. Sustainable water resources management principles will have to be transported into these sectors as a counter-strategy and knowledge retention strategy. Advocacy, lobbying and resource allocation in that direction would be critical.  

In general IWRM post-graduate programmes are striving to build their own capacity whilst meeting a sector-wide skills and experience gap. The ideal would be to build collaboration with the public and private sector so that practitioners as well as academics fully engage in the IWRM education programmes and in the MSc research activities. 
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5. MODALITY (Course Delivery)
In many of the IWRM MSc programmes the curriculum is shaped by both structure and content. The post-graduate programme length is not only determined by its function but it is influenced by issues outside the programme like the university policy, under-graduate content and resource availability. This can be further complicated if there is more than one university involved in offering the programmes.

· There are examples of different MSc programme delivery systems at an institutional level. 

In Argentina and Malaysia several universities collaborate to assemble the skills and avoid duplication. Four universities in Argentina share the teaching and have several venues for the unified course whereas in Malaysia 10 universities collaborated in the development of the programme which is offered at the distance learning university. In Southern Africa the Masters programme managed by WaterNet, an non-governmental organisation (NGO), has brought together universities across several countries (Box 1) who share the delivery by offering specialist courses requiring that students move according to their specialisation.
A more common approach has been the development of multidisciplinary courses by an individual institution that draws on various expertise within the university and beyond. Each mode has implications for cost, accreditation, management, teaching and efficiency.
The length of the courses can also be influenced by the module credit value. In the end it is often the technical rather than educational issues that shape the curriculum (see Box 1). The number of courses in relation to the research requirements also determines the content of the course work. Programmes currently offered are usually split between coursework of one year and a research project of six (6) months. Other issues influencing the structure are the core number of modules that students have to do, including the combination of specialisation and elective modules.  In the case of multi-university or regional programmes the course combinations are often still repeated in the different institutions translating into costly duplication. 

Some programmes are offered as online or distance learning courses which is not confined to the classroom commitment of lecturers or requiring the use of the university physical infrastructure other than the appropriate computer technology and support. Both students and teaching staff have greater flexibility in this case.
Despite the presentation options, finding appropriately qualified staff to teach is still a difficult issue. If an institution is offering the course in its yearbook, technically they should be able to deliver it but often due to low enrolment or lack of funding, modules are dropped or students convinced to take other courses. 
A solution to this situation might be to offer more core specialisation courses and fewer elective modules. This approach might raise concerns in terms of the depth of the MSc programme and in some instances it also requires redesigning the under-graduate programmes or strengthening the base qualifications of the participants in the programmes. Experience however highlights that it takes time to find the right combination in developing academic programmes that are considered as “new.”
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6. Student Recruitment
Currently most of the post-graduate programmes are supply driven. Despite high levels of investment and its enthusiastic growth most of the initiatives in the developing countries still face low enrolment numbers to IWRM MSc programmes on offer. This situation prevails under an expressed need for more capacity due to the changing water resources management paradigms at national, regional and transboundary level. There are several factors that impact on student recruitment and some are explored below.
· Funding /Scholarships

Higher enrolment numbers are found where the initiatives are well supported with donor funds or a national grant and bursary scheme. Fellowship funding programmes based on donor money is not deemed as sufficiently secure for the long-term survival of the post-graduate programmes. 
Universities should be able to develop and implement longer-term strategies and need to build national capacity to fund the programmes through more stable education subsidies or endowment schemes. Until such time as a ‘water manager’ is clearly identified as an essential cadre in the water management system, perhaps requiring more time to allow water sector reforms to reach a more advanced stage of implementation, it may be difficult to secure funding from the expected employers. 

· Part-Time and Distance Learning
Individuals who want to upgrade their skills have to make a personal investment. Most mid-career professionals in developing countries are unable study on a full-time basis since an MSc requires at least 18 months of study. In some of the MSc programmes most participants are new graduates whereas in others the participants able to attend are government officers or academics able to take full or partially paid study leave and receive a scholarship. Part-time distance learning is another way to move from full-time study, opening the programme to greater numbers of students without placing too much pressure on the employer or the student’s family. 
Students participating can also bring relevant and up-to-date experience into the virtual classroom. These programmes however, have to grapple with its own challenges such as lack of access to technology by prospective students. They might struggle to keep up with the pace due to their own work commitments. The funding required in setting up the systems and the initial demand on staff time to be familiar with the different approaches to teaching are some of the other challenges. Fewer programmes are offered in this modality, probably because the traditional approach has yet to be fully developed.

· Market-driven Qualification 

Universities who routinely graduate Masters’ and Doctoral students understand that students will only enroll if they are offering relevant programmes which are building on the different disciplines taught at undergraduate level. Ideally the curriculum should be guided by what the market wants.
The relatively slow pace of water sector reforms accompanied by a lack of clarity on what constitutes a water resource manager and appropriate job structures may account for some of the uncertainty.
It must further be understood that universities operate within a national context. The post-graduate programmes might also have a regional and global focus (Examples were the AIT and UNESCO-IHE).  Enrollment will always be a challenging issue. Time and resources are needed to ensure that the content matches the demand of the sector. It is an ongoing process that can ideally be supported by the capacity building networks. 
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· Upgrading Qualifications

Professionals seeking a post-graduate qualification are attracted to programmes that will give them the chance to gain new knowledge as well as career advancement. Currently most students are recruited with a specific sectoral skill base and the MSc programmes presented by the universities try to offer options that provide the knowledge and skills to cope with the water resources management regime changes. 
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5. Research
Basic and applied research is integral to any post-graduate programme and, like the IWRM curriculum, there is no right or wrong formula against which to evaluate it. Each university or research institute operates within a higher education legislative and policy framework and applies its own research management principles. 
Research rigour generally guides the process whilst the duration of the research projects (time) as well as financial and human capital, the research quality and the usefulness of products cannot be neglected. Despite these seemingly rigid research parameters, the IWRM post-graduate research agenda or research for sustainable water resources management agenda still leaves significant scope for development and growth. Currently the research projects are firmly embedded as part of the process to attain the master’s and doctoral qualification. Students spend between six and 12 months on a Master’s research project. 

Institutions are still not clear and find it difficult to get the right formula to determine the appropriate investment levels required. Experience is showing that an 18-month Masters programme leaves very little time to do the actual research. Few students are capable of completing their research project in the six month period. Research quality is a very critical issue. 
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· Interdisciplinary and Multidisciplinary Research
IWRM research currently is still focussing on the traditional single discipline - single research question projects. Still in its infancy, the trends are changing and more universities and research institutions are working in the direction of vertical and horizontal research project integration. Some programmes e.g. Sri Lanka (Box 2) are developing research along a specific theme (pollution) as a framework within which there can be integration with students building on the work of each other. However with individual, sectoral research the question arises as to what constitutes an IWRM research topic. 

How this is studied, at what pace and at whose expense are all issues to be considered. It is also critical to note that in many of the prevailing IWRM processes donor commissioned research can influence the agenda. 
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· Teacher/Student/Society Oriented Research

An ideal situation in the development of the IWRM post-graduate research agenda is where students can achieve academic qualifications whilst enjoying leadership support from a research team leader (lecturer or professor) and doing socially oriented basic or applied research. “Crossing Boundaries” is an example of crossing national borders through researchers exchanging and drawing on their capacity as research leaders and moving beyond national boundaries between India, Bangladesh, Nepal and Sri-Lanka as well as integrating social, economic and environmental disciplinary boundaries within water resources management, water supply and sanitation and from the local to the national level, but it is still in its infancy. (See Box 2)
Over time lessons can be learnt from this joint initiative since it provides an ideal situation to assess issues like whether the research teacher (lecturer or professor) was able to grow the knowledge base and guide the students, whether the number of students passing through the topic is sufficient to build a critical community of practice whilst producing research results that can be useful to the water sector and the broader society.
· Individual/Team Research

In the “Crossing Boundaries Project” approach the emphasis is building skills of the individual researcher within a team context. All research topics do not lend themselves to this format and it does not necessarily meet the specific needs of students or employers. Moving people within and between countries is also very expensive. Teaching how to do research and then guiding the students in doing the research is an integral part of the qualification process. The Research Methodology module/Research Project should be one of the strongest components of these post-graduate initiatives. There is enormous pressure on academics in developing countries to do applied research and researchers are easily swayed towards areas where there is funding. However applied research is often difficult and does not lend itself to the short time available to MSc students and is more appropriate for PhD level education.
There is no magic one size fits all solution in this case. Some issues require longitudinal studies over longer periods of time whilst other topics can be researched by many students in different locations in one season. There is room for the traditional as well innovative research approaches but it requires good management from the MSc course leaders.
Generating new knowledge is in most cases considered as the core mandate of academic institutions. It is important to remember that the growth and development of IWRM post-graduate research portfolios is a gradual process. Research history, innovation, exchange and experience can guide future practice. Collaboration, interaction and sound research principles can be the motivators as well as the integrators.

Competitive research is not misplaced, but it should be part of the qualification process and as such build towards a water sector manager who is able to manage processes that contribute toward the quest for sustainable water resources management. These processes should be guided by resource availability but not necessarily restricted by it. 
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7. Financial Resources

An expressed need to build capacity in IWRM is insufficient to sustain long-term funding for the development of post-graduate programmes. Financial and human resources have to be developed and this is a slow and tedious process in most settings. The advantage of the current water resources management environment is that a number of capacity building networks exist for IWRM assembling and developing skills in the country or region. As with the progression of IWRM as a water resources management framework, academic and research institutions have stepped in to fill the human resources gap and seek appropriate financial resources to develop people who will be able to reorient the sector. 

This focus on resources captures financial and human resource development. Both are critical elements in retaining the existing IWRM post-graduate programme capacity as well as any new developments required in the water sector.  
Most of the IWRM post-graduate programmes currently running are developed with education subsidies, donor funding or private sector support. All programmes have to find appropriate resources but those dependent on donor and private sector funding are particularly vulnerable. Special skills are needed to fundraise and market the programmes to find sufficient resources to realise the full potential of these initiatives.  Given that most post-graduate programmes take some time to build a reputation they endure low enrolment numbers (covered elsewhere) leaving them vulnerable and unable to operate only on the potential fees. Matters are made more difficult since most government subsidies are transferred only when students complete their qualification.

IWRM programmes are often still seen as new initiatives which are competing with historical and traditional water sector research fields. In sourcing endowments, universities are by nature “silo-type” institutions and a constant process of advocacy and lobbying is required to break down these traditional barriers. Those IWRM programmes that are built on multi disciplinary commitment may be more likely to muster the necessary support within the university.  Where the IWRM programme has evolved from existing MSc courses on environmental studies or water engineering there is a good likelihood of funding being continued. 
Fellowships are a likely funding source, but most post-graduate programmes in developing countries have to compete with the under-graduate programmes since there is an expressed need particularly in the post colonial contexts to build basic skills.
The MSc programmes that are established by cooperation between universities (e.g. Malaysia and Argentina) may prove to be more resilient. The Malaysian capacity building network, MyCapNet was able to mobilize its member universities to use human and financial resources to develop the MSc curriculum and programme and with a few bursaries from the Malaysian government the programme is offered by the Open University of Malaysia.

Students who are able to find the necessary resources are often unable to take up full-time study due to professional or family responsibility. Addressing the enabling environment for participation should be taken into consideration. Where systems of national subsidies are in place partial or full fellowships are still required for students to undertake full-time studies.
Developing endowment programmes and getting sectoral investment would be an ideal situation for IWRM post-graduate programmes. The Central American Water Resource Management Network (CARA) was able to develop the first phase of their programme with donor support from the Canadian government, but they are still struggling to find appropriate levels of national funding to sustain and grow the programme. 
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8. Conclusion

It is evident that IWRM post-graduate programmes are actively being developed but as yet are immature and are not completely matched by progress in water sector reform. The growth and development in itself resonates with a dynamism that is rapidly transcending the traditional academic platforms. International, trans-boundary, intra-catchment and local sustainable water resources management touches the lives of every citizen, both in the developed and developing countries.  The general threat to vulnerable freshwater resources calls for new ways to manage all aquatic and terrestrial environments. This in turn is building a need to rapidly upgrade of the skills and experience to manage water sustainably. The classroom (both in and outdoors) is an ideal place for theory to meet practice. Engineers can meet social scientists and economists are exposed to the equity, efficiency as well as the challenges of providing access.

Current population and economic growth trajectories require a resource management regime that is “integrated” and not just an advocacy and rallying point. Qualified managers are needed to shift the world into a new decade of action. Sustainable water resources management needs thinkers who will innovate, re-engineer, and integrate the sustainable development principles that bring about improved livelihood options for all citizens.
Ideally the principles of IWRM as identified at Mara del Plata, Dublin, Rio de Janeiro, and Johannesburg and subsequently at every World Water Forum is a model back-bone of the post-graduate programmes but not without being questioned, developed, tested and implemented. The goal is not IWRM but sustainable management of water resources and it is the development of that professional management system that drives the interest in IWRM.
Many issues are still outstanding with regard to postgraduate education on IWRM. What is the role of the post graduate programmes in strengthening the position of women in managing water? Why is there are still a disproportionate resource allocation to the historical engineering, biological and ecological programmes? Why are IWRM Post-Graduate academic programmes still shying away from addressing Water and Sanitation, Health and Hygiene and agriculture? As the biggest consumer, irrigation is still very scarce in the water resources management context. The focus is still largely on resource capture and not yet focussing on the distribution, use and return flow issues. Water Treatment and Pollution Control, are some of the more immediate challenges. Rainwater Harvesting, Wetland Management and Infrastructure development are all issues that do not fit very neatly into the Integrated Water Resources Management Regime. Students and academics alike should be able to challenge practitioners and governments through sound theory and research to protect water resource integrity, manage the resource whilst ensuring its protection and optimal efficient and equitable use.
These issues do not have quick-fix answers or easy solutions. The current post-graduate programmes face their own unique challenges. Just like the growth of IWRM capacity building networks, partnerships and building on the relative strengths the programmes will adjust and find their niche within the sector. Improved management of our water resources is essential for development and adaptation to climate change and the education sector plays a vital role. This is “work in progress” with the Masters level education in water management starting to take shape to make a major contribution in the future. 
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ANNEX 2: IWRM POST-GRADUATE PROGRAMME OVERVIEW
MASTERS PROGRAMME FULL-TIME/PART-TIME NATIONAL LEVEL
· South Africa - IWRM Masters Programme, University of the Western Cape, South Africa (offering Regional Specialisation Water and Society in WaterNet Programme). www.uwc.ac.za
· MyCapNet -  Malaysia Open University Programme – a partnership programme by different universities in Malaysia and implemented by the Open University. http://www.oum.edu.my/

· Caribbean WaterNet – University of the West Indies, in Trinidad and Tobago, Barbados and Jamaica Including a distance learning programmes. www.cavehill.uwi.edu 
· Argentina - Universidad Nacional del Litoral, Santa Fe, Argentina (Offered as a partnership between 3 universities in Argentina) http://www.argcapnet.org.ar
MASTERS PROGRAMME FULL-TIME AT REGIONAL LEVEL
9. Asian Institute of Technology (AIT), Bankok, Thailand. Various water sector programmes are offered by AIT. Some are tailored for national and regional needs and offered for a limited number of years. http://www.ait.ac.th
10. IWRM Masters in Integrated Water Resources Management (WaterNet). Hosted by the University of Zimbabwe (15 fellowships) and the University of Dar es Salaam (17 fellowships) Specialisations offered by six universities in the Southern Africa Development Community. Resource persons are sourced from all WaterNet members. Polytechnic of Namibia (water for people); University of Botswana (water and land); University of the Western Cape (water and society); University of Malawi (water and environment); University of Zimbabwe (water resources management) and University of Dar es Salaam (hydrology). www.waternetonline.org
11. South Asia - Crossing Boundaries Programme

· Centre for Water Resources (CWR), Anna University, Chennai, Tamil Nadu, India (integration/inter-disciplinarily and strengthen social science components. Strengthening existing water resources Masters and start IWRM Masters (50 fellowships). http://www.annauniv.edu
· Peradeniya Postgraduate Institute of Agriculture (PGIA). University of Peradeniya, Peradeniya, Sri Lanka (integration/inter-disciplinarily and strengthening of social science components. Strengthening existing IWRM Masters (started in 2001) (40 fellowships) and provision of short-term training programmes (260 participants). www.pdn.ac.lk
· Bangladesh Centre for Advanced Studies (BCAS), Dhaka, Bangladesh, in collaboration with Institute of Water and Flood Management (IWFM), Bangladesh University of Engineering and Technology (BUET), Dhaka, Bangladesh. (Interdisciplinary research institute in collaboration with Civil Engineering University. Integration/Inter-disciplinary and strengthening of social-science components. Main activities: Masters programme on IWRM (50 fellowships). http://www.bcas.net/
· Central American Water Resource Management Network (CARA). Each program is two years full-time with a core curriculum in water resource science (emphasizing hydrogeology a.k.a. the study of groundwater) and a water management curriculum covering the social, economic, institutional, and political aspects of water management within the context of the region and each country. University of Costa Rica (UCR) San Jose, Central American School of Geology – Masters in Hydrogeology and Water Resource Management; National Autonomous University of Nicaragua (UNAN) Managua, National Autonomous University of Nicaragua, Nicaraguan Centre for Aquatic Research; Masters in Water Science , University of San Carlos, Guatemala (USAC) Guatemala City, University of San Carlos (Guatemala), Faculty of Agronomy; University of El Salvador (UES) San Salvador, University of El Salvador, Faculty of Engineering and Architecture – Masters in Groundwater Management, National Autonomous University of Honduras (UNAH) Tegucigalpa; National Autonomous University of Honduras, Faculty of Engineering – Masters in Water Resource Management University of San Francisco Xavier (USFX) Sucre, Bolivia; University of San Francisco Xavier Faculty of Engineering and Technology – Masters in Hydrogeology and Water Resource Management. www.caragua.org;
POST-GRADUATE DIPLOMA
· United Nations University programme implemented in partnership with the Asian Institute of Technology (AIT), Bangkok, Thailand. http://www.ait.ac.th
· Institut International d'Ingénierie de l'Eau et de l'Environnement (2iE), offering a post-graduate programmes targeted to West Africa.
Point to consider


These uncertainties at the academic level result in a range of interpretations as to what may be included in an IWRM Masters programme and therefore will impact on the skills and knowledge of the graduate – thus also the employment opportunities.





Box 1: IWRM Masters Programme (Southern and Eastern Africa) 


The University of Dar es Salaam and the University of Zimbabwe offers a Masters in IWRM to students from Eastern and Southern Africa. Specialisations are offered by the two host institutions together with the University of Malawi, University of Botswana, the University of Western Cape, South Africa and the Polytechnic of Namibia.





The Dar es Salaam academic calendar starts in August whilst the programmes in South Africa and Namibia run from February to November. In order to meet the annual academic calendar requirements careful planning is required in terms the delivery of the content to ensure the timely availability of lecturers as well as meeting the more general examination time-tables.








“An ideal graduate is someone with a specialist background and is now able to think broadly, to integrate...”





Box 2: Crossing Boundaries Project – Peradeniya Post Graduate Institute of Agriculture (PGIA), Sri-Lanka 


This is a partnership with Pollution as the IWRM research theme at the national level. Currently Forty (40) students combining master’s and doctoral studies are working in (full-time and part-time) research projects bringing together, natural and social sciences within the broad context of studying the effects, impacts and mitigation strategies. It gives the institute the opportunity to do basic and applied research as well as building sustained research capacity. They were able to call on the services of senior researches and specialists from academia, public and the private sector together with the non-governmental sector to form Research Advisory Committee. Students regularly explain their research and get access to inputs to guide their research. The Research Advisory Committee can also market the research.








Point to consider


Is the education system for once ahead of the demand curve or is it misreading the future?








Point to consider


Perhaps logically, as a result of the global interest in IWRM and the many countries reforming water management systems to adopt an IWRM approach, academics have identified the associated need for education in IWRM. However are  these needs matched by the demand for the products of the education programmes?











Point to consider


Is there room to learn from the successful MBA programmes how to make IWRM courses more successful, appropriate and increase demand?








Point to consider


Cooperation between universities has proven to be a popular approach to the development of MSc programmes in IWRM.








Point to consider


Is the there a need for an “inter-disciplinary water sector manager?” or should demand for this position first be created?








Point to consider


Is there value in establishing alumni networks that are able to cultivate potential future graduates?








Point to consider


Will the emerging water resources manager be sufficiently exposed to their topic and be a change agent in the transformative water resources management regime?








Point to consider


Will the MSc research strengthen the academic understanding of IWRM as identified under conceptual clarity or will it just be another thesis to get another qualification?








Point to consider


What is an appropriate academic distance be between the practitioners and operationalisation of IWRM and the independence or “questioning mind” required by the researcher/academic?








Point to consider


Are IWRM MSc programmes viable? 
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� This report is prepared by Simone Noemdoe, Cap-Net, and is based on the discussions and outcomes of a meeting held 17-19 June 2008. Special thanks go to those listed in Annex 1 and this report is for them.
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