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(Executive Summary)

Rationale for the Study


Limitations of Water Resource Development (WRD) in the South Asia region – as in many developing countries- have been increasingly recognized of late. Fragmentation of water into its various existential forms finds its reflection in the fractured conceptualizing of development of water resources for domestic, agricultural, industrial and other uses. The predominantly technical approaches to WRD hitherto led to the creation of civil structures for storing, treating and delivering water for various uses. However the institutional mode of utilizing these structures for realizing the possible potential left much to be desired. The overall returns from such developments were far from commensurate with the investments made. Systems of maintenance of structures, adequacy of delivery mechanisms, sharing of water by multiple users, integrated exploitation of surface and sub surface water sources were some of the issues that became the bane of the WRD.


Decision making with respect to the above required going beyond the narrow confines of the technical disciplines of civil engineering and hydrology. It presupposed an acceptance of developmental goals of growth and equity and tailoring the technical inputs in the water sector to promoting these objectives - a recognition of the social embeddedness of water resource technology. The foregoing concerns were however not within the mandate of the engineering community who controlled the investment decisions and priorities. 


This lack of congruence between the social and technical aspects in the recent history of WRD as it was practiced by the state sector, is now well acknowledged in the official circles as a problem to be addressed. Hence the widespread acceptance of the more integrated approaches to water resource development that are part and parcel of water discourse at the global level. Governments, donors, NGOs and private sector across the board appear to have endorsed the viewpoint. It is not accidental therefore that Integrated Water Resource Management (IWRM) has been adopted as the official approach by major global fora such as GWP and World Water Forums.  


The scenario is thus of a rupture with the past – a rupture with a viewpoint that was embedded in a whole set of formal institutions of higher learning and educational practices which created capacities for WRD, as it was then understood, and which supported the operationalisation and reproduction of corresponding water structures. It is a situation of switch between two technological and institutional trajectories – a paradigm shift. This calls for the creation of an alternative set of underlying capacities to support and reinforce the new IWRM trajectory that is evolving. It is in this context that the present study was undertaken to review the existing process of capacity building for WRD, examine its relevance for the emerging IWRM perspective, identify the weak spots and explore strategies for the new paths to be struck.


Objectives of the Study

The objectives of the study were to undertake the following for the South Asian countries (Pakistan, Nepal, Bhutan, Bangladesh, Sri Lanka, North and South India): 

· List the existing tertiary education programs on water resources and get a description of the curriculum

· Collect policy documents regarding tertiary education water resources for the country /state involved 

· Find out the types of jobs that graduates of water resources education have gone into over the last decade.

· Assess the education program on the following points:

i) Disciplinary orientation/scope

ii) Quality of teaching

iii) Attention to field level problems, local issues, farmer/water user perspectives etc. 

· Qualitatively try to assess the need and demand for integrated and interdisciplinary skills in water resource management

Methodology

SaciWATERs commissioned the studies to various consultants in different countries through the respective core group members. The studies were based on preliminary data collection about centers of water education in the region from secondary sources such as the net and /or published sources. This was followed by representative sample selection of few centers/universities/engineering colleges for intensive data collection and interviews with teaching staff and students, policy makers, senior academicians and practitioners in the water sector. In some studies, case studies of selected centers of water resource development were undertaken. The in depth interviews were used to obtain a feed back about 1) the diagnostics of the current status of water education in the country with respect to its adequacy   for  responding   to   the     country’s    water  problems  and  

2) suggestions/recommendations for enabling strategic changes in the tertiary education system in the field of water resource development. Finally, the reports were prepared based on the consolidated overview of the findings, with a set of recommendations for the particular country/state as also for the whole South Asia region.

Observations

1. Location: Most of the tertiary level water education is situated in Civil Engineering departments of Engineering Colleges. The next point of location in the order of frequency is Agricultural Engineering colleges/departments. Environmental Engineering is another formal discipline that imparts education in Water Resource Management (WRM). Some Centers of Water Resource Development and specialized institutes are set up in countries like India and Pakistan, often as part of a wider university network. India has the Water and Land Management Institutes (WALMIs) spread across different states with a mandate for promoting training in water management. There is the IWMI headquarters in Colombo and IWMI center in Pakistan. However the latter are not degree awarding educational institutes and are engaged more with research, policy issues and project-based work.
2. Quantitative growth: It was noticed that while there has been a significant growth in the number of institutes and engineering colleges that impart education for WRD in most SA countries specially in the private sector in Pakistan and India, the quality of the education is poor in most of them in India, while in Pakistan they are preferred over public or government run colleges. However, concomitant with the horizontal expansion of the facilities for higher education in the water sector, it was noticed that the output of engineering graduates in the water sector has been diminishing. The distribution of such colleges is also very uneven. In Pakistan for instance, while elite institutions in urban centers have high quality teachers and facilities that are underutilized for the want of students, the rural and peripheral institutes are starved of basic amenities and good teaching standards. Barring the few elite institutes in India, the quality of teaching in the recently mushrooming growth of engineering colleges is also very poor.  There is a mad rush for admissions to engineering colleges but demand for civil engineering –that provide training WRD is on a low ebb.
3. Course Content: Almost all the studies reflect a strong preponderance of civil engineering and hydrology courses. The focus is on creation of physical structures and study of water flow dynamics – both below and above the ground. In the Agricultural Engineering disciplines the is a greater emphasis on incorporating courses on cropping pattern, soil mechanics, crop water demands, efficient field level water application etc. It is only in few exceptional centers like the WALAMTARI in Hyderabad and Center for Water Resources at Anna University at Chennai in India and in department of water management at NWFP Agricultural University, Peshawar in Pakistan that one finds courses on subjects like irrigation sociology, rural social development, and unconventional subjects like rainwater harvesting for domestic and agricultural use. There is however little ground for optimism regarding the quality of these courses and the integration achieved by the ‘adding on’ strategy of introducing social science courses. In particular, the specifically relational aspect of social issues with technological concerns is missing. Hence the interest generated among the students in a long-term sense is rather weak. This comes out strongly in the India study for instance, which also points to the low weightage given to these courses. Thus the inclusion of these courses brings in the ‘social’ concerns in a more eclectic manner and not as an integrated interdisciplinarity. Finally, the course content of the technical courses as well is geared to teaching theoretical principles of standardized technology. While that may be necessary, if it not complemented by applied technology in the country’s or regional context - it can be too limited as a knowledge base for WRD capacity creation. Course content as pointed in the Pakistan study, is also weak in research methods and communications skills for report writing – which are crucial for developing a research base.

4. Teaching Quality and Methods: The traditional teaching method of classroom lectures and laboratory experiment is followed in most of the educational institutions. Some studies also point to the narrow base of teaching, which is based on just a few textbooks without reference to other articles, journals, guest lectures by outside experts etc. Teaching is done as a routinised activity without any significant input from ongoing research. While the quality of teaching in run of the mill colleges leaves much to be desired in most countries, it is ironic that some of the good teachers /faculty members as for instance mentioned in the Pakistan study, are underutilized for the want of better opportunities, motivated students and suitable infrastructure support. Exceptions to the above are a few elite engineering colleges such as the Indian Institutes of Technology – which are well equipped with latest equipment, teaching aids, attract the best faculty and students and can boast of high teaching standards. The Pakistan study points to lack of any opportunities/provisions of skill upgradation for the teachers, poor motivation and encouragement for self-improvement, lack of exposure to seminars, conferences etc. confinement to routine class room teaching and laboratory practicals. It would not be too unrealistic to assume that this is also the case with majority of the colleges in India. Finally there is no hands on training under field conditions for the WRD students who often require to be retrained for the job.

5. Role and Nature of Research: By and large the research orientation is missing in WRD education. There are no incentives, no financial support, no systems of exchange of research outputs and ongoing interaction between academic centers, no link between laboratory and the field, no facilities for publication of research results in Pakistan for example, and no input into the water policy issues of the country. Since doing postgraduate research does not particularly enhance job opportunities for the graduates, research also does not attract the best of talent from engineering sector. This reflects negatively on the quality of research output.  There is hardly any mechanism for feeding the locally specific water related issues in the research program of even at those centers which have a research program .The exceptions would be a few centers such as CWR, Anna University noted above and the IWMI in Lahore, Pakistan. This creates serious constraints for a lively teaching program that derives its sustenance from an interactive research program. Secondly, most research that is undertaken in some of the high profile engineering colleges such as the IITs in India under the aegis of the civil engineering discipline is highly technical in nature and unrelated to local problems and field conditions. Social dimensions of technical innovations, their diffusion and absorption in a particular social milieu, the impact on productivity (variously defined) and equity and other such questions are not raised to be answered. It is more of ‘technology in the abstract’ and under laboratory conditions whereas the more field oriented issues of technology transfer from the lab to the field are not addressed.
6. Infrastructure: It has been noted in all the studies that infrastructure for teaching and research is very poor. Very few institutes in Pakistan for instance had access to Internet and e-mail. Where available the facilities were too expensive to be of use to an average student. Neither was it possible to print the downloaded material. Support for travel and stay in the field for small projects for Masters thesis/research assignment were not forthcoming in many Pakistan colleges. Participation in conference and seminars by the university/academic community is a constraint as well. The funds for library upkeep and journals etc. have been dwindling. Prospects for doing research are therefore dim.

7. Institutions of assessment and upgradation: Institutions for periodic self-assessment of the teaching programs in the water sector were practically non-existent in most of the countries. No evaluation reports were available. Neither were there institutional mechanisms for regular upgradation and revision of the course content like under the visitation system by outside agencies in universities in some of the Westerns countries. This results in a lot of outdated curriculum being taught as a routine without being noticed and recognized as a problem for long run quality and relevance of the program. Pressures for innovation and change of the water education program from within the system are thus pre-empted and depend on contingent factors such as the initiative of an enlightened bureaucrat for instance. Studies like the present one, initiated from an external domain assume critical significance in the context of this state of affairs.

8. Job Opportunities: The broad conclusion from the studies points to the overall decline in job opportunities for the engineering and other graduates with formal education in WRD. This is also reflected in declining admissions to the courses leading to an underutilization of the institutional capacities of the education centers. The relative weight of private sector and NGO sector in the employment spread for the WRD graduates has increased of late. As the NGOs are going into water related projects – particularly watershed development – their demand for WRD professional has increased. However the salary levels in this sector are poor and job security is very low. Therefore it does not constitute a very attractive option. The private sector too offers job openings in project-based work – which is by nature temporary. Industrial sector provides insignificant employment to water sector professionals.  The ‘brain drain’ to the more alluring career opportunities in the developed countries sucks up the best of graduates. Few opt for private consultancy or divert to managerial jobs. The scenario of less students- less jobs points not only to the declining attraction of the WRD education but also to its irrelevance as it is currently designed and taught. This reinforces the need to take stock of the situation and reorient the discipline to link it meaningfully to the current problems, concerns and requirements of the water sector in the region. In light of the global recognition of water development and management as a major issue of the 21st century, it is ironic that interest in the discipline of WRD in the formal education sector should suffer such a sharp decline.

9. Women’s Presence among teachers/students/research issues; The studies did not specifically focus on this issue. However, it is generally observed that women’s percentage both as students and teachers in the formal WRD education field is very low. This creates a gender imbalance in the cadre of water sector professional. The situation differs in different countries. Sri Lanka has a much higher proportion of women engineers in the water sector. This raises issues of women’s representation in water professional’s fora and career growth in a male dominated bastion. It may be noted that the proportions of women in water sector from non-engineering background is quite high – with backgrounds in subjects like geography, agricultural sciences, social sciences etc.  However the divide between engineering and non-engineering perspectives on a common subject of water, that is typically observed in professional practice overlaps with a gender divide as well. A more integrated and interdisciplinary WRD education, will, in all probability, also contribute to bridging g the gender distance at the professional level. This could possibly contribute to gender sensitizing the capacity building programs for IWRM. Finally, it was the single exception of a doctoral research topic on the role of women in water management that proved the rule of near absence of gender issues in the domain of teaching and research in WRD. This is no doubt a reflection of the overall exclusion of social science disciplines but distinct recognition has to be accorded to the gender blind characteristic of WRD education in order to rectify the weakness in future capacity building efforts.
10. Centers /Location of Innovation: While the mainstream of tertiary education in WRD was confined to technical disciplines there were stand-alone institutes and centers where some attempts to introduce innovations in the WRD education was in evidence. In particular Centers like the Center for Water Resources (CWR) in Anna University, Chennai, Water Technology Center (WTC) at Tamil Nadu Agricultural University, Coimbatore, Water Resource Training Center (WRTC) at Uttaranchal, Water Resource Engineering and Management Institute (WREM), Vadodra, Gujarat in India and Integrated Water Management Institute (IWMI) in Lahore in Pakistan. The curricula in these institutes which were imparting WRD education deviated from the standard pattern and included courses on agricultural extension, sociological aspects of water management, on farm developments and water and land laws, rural sociology etc. as possible options for the students. Thus there did exist incipient attempts to widen the scope of WRD education and these could be the potential location points of introducing further innovations, as they are likely to be more receptive to changes. These still leaves open the question of effective integration of different disciplines into a holistic WRD perspective. Integration is more than just a collection or mechanical adding up of inputs from different disciplines. It is the organic linkages –inter-relating the technical and social aspects that are being referred to. Therefore while it was encouraging to come across the above attempts to overcome the uni-dimensional WRD education – it also pointed to the challenge of evolving the specifically integrative elements of interdisciplinary education for WRD.

11. Data Base for Inventory Study: Most of the studies commented on the weak database of monitoring of the education of WRD in their countries. There were hardly any evaluations and assessments of the teaching programs. Documentation was of poor quality. Official brochures and other presentation material were too superficial as sources of operational and qualitative insights about the WRD educational programs. Systems of information collection were weak, and if data was collected its consolidated upkeep and accessibility was poor. This created difficulties of accessing information even when it was available. This created difficulties for the conduct of the inventory studies as well.
12. Existing Knowledge Pool: While the formal institutions of WRD education may be significantly alienated from field and local conditions – there does exist a precious source of experiential knowledge in the actual practice of management of water resources by user and service communities. Within the respective resource constraints of the various communities and organizations - the strategies of water management that are evolved and sustained comprise storehouses of social knowledge that are invaluable. To consolidate this scattered data and present it as a body of public knowledge that can be tapped for WRD capacity creation through research, case studies etc. pose a challenge. 
Conclusions

The following conclusions regarding tertiary education in South Asia emerge strongly form all the studies:

· There is heavy bias in the tertiary education of WRD towards engineering and other technical disciplines in terms of the course content, with exclusion of social science disciplines. 

· There is hardly any link of the course content with live problems from the field areas. The designing of the courses is based on formats supplied by central agencies far removed from field conditions.

· Poor infrastructural and financial support for maintaining professional practice for WRD capacity building in universities and colleges

· Declining interest in the WRD subject as a professional discipline in terms of decreased student strength for the program and weak job market. 

· Lack of upgradation of teaching skills and methodologies in majority of the universities

· Lack of upgradation /assessment of teaching programs for WRD

· Weak research base for WRD teaching– no incentives, facilities and funds- that in turn leads to weak teaching program.

· Brain drain of the better skilled in WRD because of lack of opportunities within the country

· Government jobs for the output of WRD graduates are declining. Private sector and NGO sector cannot compensate for that in terms of salary level and job security.

· Large proliferation of engineering colleges in the private sector with civil engineering as one of the disciplines but very often of poor quality in countries like India. But in Pakistan these are the more expensive and sought after colleges compared to government colleges.

· Some innovative attempts to broaden the scope of WRD education in water focused institutes are in evidence and they are potential points for locating pilot experiments to initiate IWRM capacity building programs

· Formal database for capacity building for IWRM is weak. However there does exist practical and experiential knowledge base that is scattered over time and space. This needs to be tapped for building up IWRM capacity.

· All teaching is formal and class room based. This means that graduates of WRD have to be retrained for any job that they do.

· Most WRD education focuses on designing for heavy irrigation projects that support irrigated agriculture while water management in low rainfall areas is neglected 

· Social context of technological choices for specific areas is not duly recognized and WRD graduates are trained to decide purely on technical considerations

· The WRD course content and training is gender blind

· There is no awareness of water policy and water history issues 

· A study and appreciation of traditional water management knowledge base and practice by the various communities is conspicuous by its absence but needs to be tapped.

Recommendations

· Course content should evolve in response to field conditions / problems and be more application oriented for greater relevance and sustainability of the teaching program.

· There should be an internship for the water education graduates on the lines of medical students for on the job training

· In low rainfall areas of South Asia – water education should focus on developing water management and conservation for dry land agriculture and provision of sustained drinking water
· Issues pertaining to social and economic aspects of water resource development and management should be incorporated in the curricula for IWRM. For instance, questions of water pricing, water sharing and regulation from a public source, extensive/intensive use of water for agriculture, water for rural development and poverty alleviation, socio-economic implications of alternative technological choices for water resource development, water rights, gender issues etc.

· Historical Perspective: First, water policy of the country – its history, current directions and emphasis, adequacy vis-à-vis the impending water problems of the regions etc. should be included in the curricula. Secondly, history of the water sector developments in the non-state sector should be included in the course content to expose the student of IWRM to the time tested local initiatives undertaken by communities in response to their specific water problems. This would also provide for blending traditional knowledge with modern professional training.

· Innovative technological alternatives should be explored, studied, documented through action research in targeted areas and case studies should be evolved as a part of research program in the water sector. Aggressive attempts should be made to disseminate the findings through existing and/or initiating new water related fora/workshops/seminars. Funding should be specifically earmarked for promoting and encouraging such hands on experimentation and its incorporation in the teaching curriculum.

· A separate course on Choice of Technology issues needs to be incorporated in the curricula. In particular the student of WRD should be sensitized to the social contextualisation of technical decisions. Choices regarding selection of technology for WRD have to be made after weighing the totality of social and physical dislocations associated with particular technical package of WRD. These choices depend on priorities of development as subjectively arrived at. The choice criterion is thus   not neutral and objective but reflects the interests of the politically dominant stakeholders. The challenge for the WRD professional is to mediate this conflict of interests among multiple stakeholders through designing structures and systems of water management that minimize the inequities through deliberate and conscious action. Choices are thus policy driven and value laden and do not derive from purely technological parameters.

· Systems of periodic review should be instituted in the institutes imparting higher education in the water sector in order to institutionalize the incorporation of innovations in teaching methods and course curricula by   absorbing the practices and field based experiences that are actually viable in particular social settings in the region.

· Technical expertise should play a complementary role not a competitive one with respect to users’ (of water) knowledge – even if they happen to be the lay communities. To build upon these, introduce technological refinements and enhance efficiencies of land, water and human input according to local priorities by complementing local capacities should be part of the training of a WRD professional. An interesting illustration in this context is the concept of ‘Parivar Prayog’ initiated in the state of Maharashtra in India by renowned agricultural scientist Professor Dhabolkar of IARI. A network of experts –who are constantly exchanging notes- work closely with local NGOs/communities to monitor field level productivity of land and water use and try out alternatives in consultation with local inhabitants.

· Norms of interactive teaching programs in contrast to one way transfer of knowledge from the teacher to the taught need to be established. Corresponding capacity building investments have to be undertaken for the teaching staff. Case study methods for developing insights into working of the WRD dynamics and planning should be used.

· Greater participation of women in WRD capacity building programs needs to be facilitated through deliberate campaign, publicity, incentives etc. to overcome the traditional biases of this field being a male bastion. Secondly, gender issues in WRD need to be explicitly addressed through courses, seminars, research etc. A categorical inclusion of women in stakeholder analysis, women’s viewpoint on priorities of WRD and women’s role in WRD & M from the grass root to the professional level has to be promoted at the stage of capacity building for WRD itself.

· Integrative approaches should bring together different disciplines in the capacity building for WRD as opposed to their mechanistic collection under an education program. This means that experts from different disciplines should subscribe to a shared viewpoint on WRD and not merely ‘compromise’ with presence of other disciplines as a concession. This pre-supposes a common language and communication overriding the discipline boundaries – not an easy task but has to be consciously worked for.

· Market creation for IWRM graduates in the SA region has to be explored and created.

· Knowledge base of few selected centers of WRD education should be upgraded and overhauled as a practically possible strategy for creating capacity for IWRM in SA on a pilot basis.

Options for SaciWATERs

In light of the foregoing and the objective of organizing the present workshop, the following are some of the options where SaciWATERs could play a role and usefully contribute for capacity creation for WRD in the South Asia region: It is by no means an exhaustive set. In fact we keenly look forward to the discussion during the workshop to arrive at a few but viable initiatives that could be undertaken in the direction of creating and/or improving upon capacity building for IWRM in the region. Your input will therefore be crucial for an assessment of the feasibility of various alternatives proposed. While many interesting ideas may be proposed, we would also like to have practical suggestion regarding the resource support required and modalities for operationalizing them.

· A virtual ‘water resource academy’ is set up with courses on IWRM focused on South Asia and which offers short /long term courses leading to a degree or diploma or certificate. SaciWATERs members can input on that, failing which outside resource persons can be arranged. The practical internship could be undertaken in any ongoing water project in any of the SA countries.

· Existing centers of WRD education can be selected for upgradation and reorientation for IWRM in different SA countries. The institutes that have already a history of making innovative attempts could be preferably chosen.

· A new center for WRD education in and for SA could be created that is physically situated in any one of country and which could serve as model for wider adoption by the respective governments.

· A new center can be housed in an existing institute to save on costs of creation of the basic infrastructure. There exists a large underutilized institutional capacity of water related organization in many countries in many countries in the region. The risk is that it might lend it a national character while the strong focus of SaciWATERs is to work towards building a regional focus i.e. a South Asian character where water issues could be considered in their inter-relatedness. Locating it in an international organization in one of the SA countries could guard against such an eventuality but it would not tap the idle capacity noted above.

· A head office can be created in one country while the teaching process can be held in different centers around the countries by circulation – possibly the institutes where the SaciWATERs core members are placed. 

· Duration of the training/education program – what is ideal and practicable – short-term upgradation course or longer-term basic capacity creation ones. Linked is the question of training in house sitting staff personnel or train new/fresh entrants?

· What measures can be taken for market creation for IWRM graduates in the region – dialogue with the private sector and NGOs, lobby with governments and other policy making bodies for reorienting the implementation of water projects along IWRM perspective that would create demand for such professionals?

· SaciWATERs initiates a journal and /or news latter to act as a forum for discussion, experience sharing and information dissemination for interdisciplinary approaches to IWRM in SA.

· Lobbying for policy changes with governments, donors, NGOs and private sector for a shift to the IWRM paradigm through networking, advocacy, campaign, publicity etc.

· Strengthen the knowledge base for WRD for SA region by instituting practical ways to consolidate the experiential knowledge of current and past practices of WRD&M that is scattered in time and space in the SA region, through interactive research and documentation. Initiate a debate and dialogue on WRD issues with multiple stakeholders. 
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