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1. 
Institutional framework


The Water Supply and Sanitation Collaborative Council is a leading international organisation that enhances collaboration in the water supply and sanitation sector to accelerate the achievement of sustainable water, sanitation and waste management services to all people, with special attention to the unserved poor, promoting co-operation among developing countries and external support agencies and through concerted action programmes.


CERFE is a non-profit research and training institute in General Consultative Status with Economic and Social Council of United Nations that has also been involved in co-operation projects in African, Latin American and Asian countries for more than 20 years. 


CERFE works on issues such as poverty and social exclusion, scientific research and development, civil society and governance. Since 1993 CERFE has assisted the WSSCC in advocating an improved access of the urban poor to WSS services and in devising new strategies for providing effective, socially compatible and economically viable WASH services in the urban setting, with a special regard to peri-urban and degraded areas. 


This collaboration resulted in the following main outcomes: a report on WSS in urban areas drafted and updated; a study on the state of the art of O&M; and a Network on "Services for the Urban Poor" (SUP) established and maintained through seminars and electronic conferences. 

Thanks to an Italian contribution to WSSCC, since July 2005 CERFE is implementing a project aimed at bridging the gap between scientific and technological research community and "WASH community", in order to bring the best results in terms of innovation to solve the dramatic water problems faced daily around the world by underprivileged communities, and the organizations trying to provide them a service.


Under the overall objective of this project (to contribute to bridging the above mentioned gap) a specific goal is the experimentation of new forms of communication and consultation involving researchers and practitioners in the water community, in order to bring the needs and perspectives of the “water community” in the definition of scientific research programs - on the one hand - and to make practitioners and decision makers better aware of the opportunities and solutions actually offered by state of the art research - on the other.


CERFE is therefore promoting an e-conference on “Water Research and the Improvement of WASH Services for the Poor that will be held during the the second half of May 2006. Researchers and practitioners belonging to the “water community” in all regions of the world will be invited to participate.


The e-conference follows and completes the production of two directories respectively of scientific and technological research entities operating in different world regions and research projects on water-related issues going on or recently concluded by these entities.   


This paper was written by Alessandra Cancedda, Gianfrancesco Costantini and Sara Kouakou as a contribution to the discussion in the e-conference. 

2. 
Background

Access to drinking water and to adequate sanitation services is a universally recognized goal, e.g. in the Millennium Declaration adopted by the heads of state and governments in 2000, and many different actors (including international bodies, governments, local authorities, the private sector, NGOs, universities, etc.) are working for achieving it. Also thanks to the international mobilization, the proportion of the world’s population with access to improved drinking water sources rose from 77 to 83 per cent between 1990 and 2002, and the proportion of people with access to basic sanitation rose from 49 to 58 per cent during the same period. Yet there are still many difficulties, especially as far as sanitation and hygiene are concerned, and the situation of Subsaharan Africa, which is lagging behind in the way towards MDG achievement. Against this backdrop organizations such as WSSCC and the Network on services for the urban poor are committed since several years to find solutions to WASH problems that fit the reality of the underprivileged sectors of the population, especially those living in peri-urban areas. It is in these areas that the contrast between the relatively better provision of services for urban dwellers of the formal city and the exclusion from these services of the inhabitants of the informal city most strikingly emerges. 

At the same time – and especially in the very last years – awareness has increased of the importance of scientific research and techological innovation if universal access to water and sanitation is to be reached.  


The importance of RTD was stressed at the World Summit on Sustainable Development (WSSD) – Johannesburg 2002. The Plan of Implementation asks the international community to “promote technology development, transfer and diffusion to developing countries and further develop technology and knowledge available in developing countries centres of excellence; and support developing countries to develop effective science and technology institutions and research activities capable of developing and adapting to world class technologies”. These recommendations have been mentioned at the World Water Forum held in Mexico in March 2006 in which a number of challenges have been identified for improving the use of science, technology and knowledge in the developing countries, even with reference to the WASH problems. Such challenges are the following
:

· weak links between science & technology and political institutions;

· existing science and technology policies are outdated;

· law and declining funding to research and development;

· declining quality of science and engineering education at all level of education system;

· loss of expertise to other regions of the world;

· research and development institutions are in a weak condition;

· weak links between public research and development institutions and industry;

· cross cutting policies impinge on science, technology and knowledge development (e.g. intellectual property protection, bio-safety, the role of women in R&D, foreign direct investments, etc.).


The survey which led to the drafting of the two directories and the e-conference introduced by this paper certainly do not tackle all these issues. Nevertheless, they can help in understanding how scientific and technological research can be used to improve access to water and sanitation for the world’s poor, both in qualitative and quantitative terms. It is our opinion that not only applied research or research for technology transfer performed in international co-operation projects should be considered, but also fundamental or strategic research which could lead in a longer time frame to the production of new knowledge and better technological and management options for increasing access to water resources. 


In the following pages a number of suggestions for discussion are provided concerning scientific and technological research as a social subject, the actors of research (the “world of water”), current research strands (the “field of water”), and S&T policies on water.  


As far as the “world of water” and the “field of water” are concerned, the results of the analysis of the two directories of institutions and research projects are reported in sections 4 and 5. 

3. 
The socialization of scientific and technological research 


Before discussing the main trends in the water research sector, it seems useful to focus on a more general issue concerning the production of scientific and technological research.


During the past thirty years scientific and technological research’s production methods have changed and many of science’s traditional structures have been toppled or have at least been deeply questioned. It is worth highlighting at least five of the many transformations, which are still underway
:

· borderlines between the various subjects tend to become more uncertain under the thrust of research, whose trans-disciplinary features are increasing;

· the separation between knowledge production and its application seems to be weaker, hence “traditional” distinctions between basic research, applied research and innovation seem less applicable;

· the number of actors involved in research activities has extended both in numerical terms and type-wise with a growing presence of economic, political and civil society’s stakeholders with diverse culture, languages, interests and perspectives;

· communication among these actors is increasingly conducted through extensive horizontal networks, which cut across individual institutions and national borders;
· the development of ICTs has enabled an amazingly speedy comparison of ideas, data, theories and solutions; it has also multiplied the tools and forms of scientific comparative studies (consider, in this regard, the extensive selection of magazines, e-journals, open archives and databases that are accessible today).


It seems decisive to interpret and control these transformations, especially because they directly influence the quality and effective usability of research results.


The above points probably apply even more to the water research sector, which concerns a vital and scarce resource for the survival of all.


Considering water research in strictly mono-disciplinary terms – i.e. failing a trans-disciplinary perspective for its integration - can be ineffective and even misleading. In practice, water research issues no longer appear as individual problems but rather as complex groups of issues, which are interlinked and which concurrently invest in many subject levels, such as biochemical, hydraulic and facility aspects, besides those related to the technological and organisational management of water networks or those related to the social and economic use of water. 


Likewise, water research activities which do not imply close interaction between the scientific community and the many different stakeholders in water management are no longer acceptable. Encouraging this interaction does not mean limiting researchers’ freedom and autonomy, but rather increasing their awareness of the social, technological and applicational implications of their activities. In this context basic and applied research should find a way to develop in parallel through mutual influence without being confused.

Also stakeholders’ focus on research requirements seems to grow; these requirements are often underestimated or even ignored. This especially occurs because many environments mistakenly perceive research as a risk to be controlled or a luxury one cannot afford, rather than an essential success factor for economic and social development even in the poorest countries.


Hence it seems important to strengthen the role of the many different actors which take part in the research process along with researchers: political decision makers, research technicians, research managers, sponsors, specialist organisations, NGOs, local institutions, firms and so on. It is only through their more extensive and effective involvement on an equal footing that we can share the results of research and “integrate” them into projects, programmes and technologies.


In short what emerges is that water research must socialise to a greater degree to be effective and pertinent
; in other words it must better manage and exploit the many interdisciplinary, social, communicational, decisional and cultural dynamics, which involve it and which hence make its implementation possible. The lack of this “quality leap” in the way water research is planned, implemented and managed increases the risk both of wasting human, technical and financial resources and especially of not achieving the water conservation and optimisation goals set by the international community.


Hence one of this e-conference’s topics focuses on how to encourage greater socialisation in water research. 


We can define at least two fronts for the development of this socialisation process
:

· the first front is communication, which does not only involve informing the public of the results of scientific and technological research (a fact that is per se very important), but rather managing the complex communicational processes involved in scientific and technological production and which by now involve an extensive number of parties at various levels;  

· the second front comprises “intermediation” actions. Here we refer to an heterogeneous and poorly formalised set of activities, which link scientific and technological production in the water sector to the many social environments in which it develops. These activities number the promotion of new projects, fund raising, the organisation of spaces and facilities for research activities, the management of relations between the community of researchers and political institutions, local administrations, enterprises and beneficiaries of development projects.

4. 
The world of water

4.1. 
Directory of entities: theoretical and methodological framework


By “world of water” we intend the whole of the actors of various nature (university institutes, entities linked to the public administration, centres relayed to international organisations, NGOs, private undertakings, etc.) that carry out scientific and technological research on topics related to water resources. 


CERFE’s study has thus aimed at gathering some subjective and objective elements related to such actors.  

· The subjective elements are: the propensity of research entities towards socialization, meaning by this their willingness to share and favour the use of scientific research results to solve WASH problems thereby contributing to the attainment of the Millennium Development Goals; the epistemological awareness of research teams; the ability of science institutions to communicate. 

· The objective element is the thematic articulation of research, i.e. how research is distributed among the different application fields and emerging research strands  in the “field of water”, also in relation with the possibility of producing factual solutions to the problem of water supply, hygiene and sanitation at global level and especially in Developing Countries. 


A census approach has been used to identify the research entities. This approach aimed at gaining an overall picture of the universe of the entities in question, provided they exceeded a certain threshold of relevance and the accessibility of their information .


The directory of entities involved with research on water has been implemented by a multiple steps procedure preceded by some preparatory studies which have allowed for the definition of the “field of water” and the “world of water”. 


A document and literature review that has led to a first provisional list of entities (roughly 300) has been performed in a first phase by the consultation of websites and other written sources, identified also with the help of the Network on Services for the Urban Poor (see appendix). 


In a second phase, the criteria for the selection of the entities have been further adjusted. It has been decided to include in the directory only entities specialised in research on water or those that have at least a permanent and formally identified department, unit or programme performing research on this topic. Therefore, those entities which conduct research on water occasionally or marginally or do not have a specialised programme, a department or any other formal unit clearly identifiable on their website, have been excluded.  


Furthermore, it has been agreed to take into consideration only entities which perform proper research aiming at the production of new knowledge on the factors that increase access to water resources. The choice has been that of excluding entities only dedicated to collateral activities, such as: collection and dissemination of already existing knowledge; technology transfer to developing countries; mere adaptation of already existing technologies to the local needs; marketing of products and technological solutions; consultancy and technical assistance; definition of standards and guidelines for the management of local, national or international water services. Obviously these activities are also performed by some of the included entities but always in parallel with a substantial scientific research activity. Organisations that only deal with the economic, managerial, political, social and educational aspects of providing services of WASH have not been taken into consideration -- not because their relevance has not been recognised but simply for the purpose of better focusing on the inputs related to possible scientific and technological leaps. 


Internet websites of entities previously detected have been subsequently examined. Some entities did not indeed correspond to the defined characteristics and thus have not been taken into consideration. Others did not possess an active, accessible website offering sufficient information. Others had a website but it did not contain a sufficient amount of information translated in one of the following languages read by the research team: English, French, Spanish, Portuguese, Italian, German; unfortunately also these entities could not be taken into consideration. On the contrary, other entities previously not identified and discovered by web links have been added to the list. In total 201 entities have been selected for further analysis 


A record containing a set of information has been compiled for each entity. After a first test, those information items that were mostly found on the majority of the websites were identified, and they are: 

· basic data (name, acronym, address, telephone/fax, e-mail, country, geographical areas);

· typology (university, governmental, private sector, NGO, partnership or coalition, international organisation); 

· staff and structures (number of researchers and their field of academic specialisation, existence of labs, libraries or information/documentation centres);

· mission (existence of objectives beyond those of scientific research, call for multidisciplinary activities, precise definition of aspects related to the role of science and in particular to policy making);

· activities undertaken (in addition to research: consultancy, technological development, training, production of handbooks, software, setting-up  monitoring and evaluation methods, implementation of models);

· communication instruments used (journal, newsletter, periodic reports, in-house publications, lists of researchers’ publications, seminars and conferences, seminars and conferences attended by decision makers, links with other websites dealing with the world of water);

· co-operation activities (participation in national and international networks, co-operation with scientific societies and associations of professionals, research entities dealing with water and other themes, public administration, United Nations bodies, NGOs, universities, private companies);

· research areas (as defined by the organisations themselves). 


The records of the database allow quantitative and qualitative analyses. Starting from the basic structure of the records, several formats for organising data have been implemented (one for compiling and another for printing the record). 


On the whole, we consider that the directory of entities roughly approximate the universe of the entities that do scientific research on water within certain limits to be taken into account:

· linguistic/geographical limits; as previously mentioned, only entities that had websites in the following languages: English, French, Spanish, Portuguese, Italian and German were screened; this factor has penalized entities of the Asian continent and partially those of Eastern Europe whose number is underestimated; 

· dimensional limit: there probably are entities which do not have their own website because too small and thus they are not included in the inventory. This is however a minor limitation compared to the previous insofar as the availability of a website is nowadays a widespread characteristic of the research world; 

· sectorial limit: entities of the private sector (mostly private undertakings) which perform scientific and technological research are less inclined to disseminate such activities and, seen that accessibility of information on research on internet was one of the criteria for inclusion in the directory, it is likely that they were underestimated;

· institutional limit: entities which have not created within their organisation a well defined administrative unit or a programme on water research are not taken into consideration (however, this does not exclude their participation with their own researchers in research projects on WASH in the franework of transnational co-operation activities).

4.2.
 Directory of entities: description


The directory of entities provides first of all an inclusive “map” of actors of scientific research on water operating in the different regions of the world, well beyond that limited number of institutions which constantly participate in the international events. The directory is thus a useful basis for further first tier or second tier research activities .

Geographical area 


The picture of the water research world offered by the directory can primarily be described according to the distribution of the 201 entities by geographical area. 

Table 1. Entities involved in research on water by geographical area

Continents and sub-regions 

N. entities
%





Europe
79
39.3

Southern Europe
16
8

Eastern Europe
2
1

Northern Europe
23
11.4

Western Europe
38
 18.9

America
76
37.8

Northern America
62
30.8

South America
9
4.5

Central America
5
2.5

Oceania
17
8.5

Australia and New Zealand
16
8

Micronesia
1
0.5

Asia
16
8

Eastern Asia
8
4

South-Eastern Asia
3
1.5

Southern Asia
3
1.5

Western Asia
2
1

Africa
13
6.5

Eastern Africa
4
2

Northern africa
2
1

Middle Africa
1
0.5

Southern Africa
6
3

Total
201
100.0


The European and American continents, where the majority of recorded entities is concentrated, show almost the same number of entities (79 in Europe and 76 in America), and respectively a percentage of 39,3% and 37,8%.


In the Americas, North America is undoubtedly the sub-region with the largest number of recorded research institutes on water resources. The survey showed the existence of 62 entities. This number represents 30.8% of the entities of the directory. The United States on their own are represented by 58 institutions, the other 4 being Canadian. A certain number of entities have also been recorded in Latin America. In particular, South America has 4.5% of the recorded institutes, mostly concentrated in Brazil and Argentina. 


As far as Europe is concerned, the most relevant number of entities (38) is concentrated in Western Europe, where they represent 18.9% of the total. The country that in this sub-region registers the highest number of entities is France with 14 entities (7% of the world total). In addition to France, countries like Germany and the Netherlands show a particular widespread number of entities carrying-out research on water. German entities represent 4.5% of the world total and those of the Netherlands 4%. By observing table one, we gather that also Northern Europe countries, where a predominant position is held by the U.K. with 11 entities (5.5%), and the countries of Southern Europe (8%) take an important place in the directory of research on water (11.4%). 


The directory shows a remarkable number of entities specialised in research on water in Oceania, though their number is lower than those recorded in Europe and America. The entities recorded are in fact 17 representing thus 8.5% of the total. The high concentration of water research centres identified in sub-region Australia and New Zealand is quite striking (8%). Australia alone hosts on its territory 7.5% of the recorded entities. 


The African continent has the least relevance with 6.5% on the total number of the overall recorded research entities. As far as the sub-regions are concerned, it should be noticed that half of the entities performing research activities on water have been recorded in Southern Africa and in particular in the Republic of South Africa that hosts 6 of them.


Asia deserves special attention. Recorded Asian entities are few in relation to what could be expected considering the relevance that traditionally or in more recent times countries like Japan, China and the so called NIEs (Newly Industrialised Economies) give to scientific and technological research. By all evidence, they seem to be under represented. The possible explanation could be twofold: a) the Internet websites of these research institutions are exclusively in the national language, thus the inability of the team to trace them; b) research is frequently undertaken and carried-out within private undertakings meaning thus that no trace of such an activity can be seen from outside. In any case, it can be said that 4% of research entities on water resources is located in Eastern Asia. In this sub-region, Japan and Korea are the most represented countries. 

Typology of the entities 


Using as a reference the presentation that the entities give of themselves on their websites, we have tried to identify to which of the various types of organisations operating in this scientific field each of the research entities belongs. 


The type mostly represented in the directory (54.7%) is constituted by university research centres located on the campus in any case carrying out their activities in the academic environment. They are usually departments or inter-departmental centres which gather researchers from various departments or faculties of the same university, as it is the case of the Center for Water in Urban Areas of the Technical University of Berlin.


The second largest type of entities in the directory (18.9%) is that of governmental research centres. Under this category fit the institutes promoted by national research councilsand those linked to the Ministries for Environment. Some examples of this type of entities are:  the National Water Research Institute of Gatineau in Canada, the  Centre de Recherches Hydrologiques in Cameroon, or the Instituto Nacional del Agua in Argentina.


Water Research institutes related to private companies and generally to the private sector, represent a third type of entity worth of some attention (10.9%). To this group, almost exclusively involved with water treatment, belong private scientific and technological research centres, centres connected to a single undertaking or to associations of undertakings (example: Anjou Recherche of the French company Veolia Water), or the same undertakings producing plants or products for the treatment and use of water that carry-out autonomous research activities (example: Argonide Corporation). 


Another significant part (8%) among the various types of actors dedicated to research on water resources is that of non-governmental organisations both national and international. These not only gather knowledge or transfer technologies but are in some cases also directly involved in scientific and technological research of rather good quality (examples: the American Water Environment Research Foundation, or the Institute of Water and Sanitation Development in Zimbabwe). 


International organisations represent the fifth type of organisation (4%) whose research activity is carried-out both within the frame of specific programmes (example: the International Hydrological Programme) carried-out with the involvement of the academic world, NGOs and/or the private sector and through ad hoc research centres ( for example the numerous institutes created under the auspices of UNESCO
).


Finally, 1.5% of the scientific and technological research centres on water is made-up by partnerships or national and international coalitions among various research entities (example: the Centre for Groundwater Studies of Adelaide, Australia). Such partnerships serve the purpose of both optimising the efforts by carrying-out integrated and co-ordinated research activities and the exchange of knowledge and, in some cases, have the function of fund raisers and pressure groups on policy makers. 

The 201 entities identified are distributed amongst the various types as shown in the following table.

Table 2 –Research entities on water by type 

Typology
Entities’ number
%

University
110
54.7

Governmental research centre
38
18.9

Private company 
22
10.9

NGO 
16
8

Research institute linked te 

international organisation  
8
4

Partnership
3
1.5

Other
4
2

Total
201
100

Staff members and structures


Despite the fact that only a little over half of the entities declare in their mission statement to adopt a multidisciplinary approach to research (57.7%), an accurate analysis of the competencies of the researchers actually shows that more than 73% of the registered research institutes on water have a multidisciplinary scientific staff. It must however be said that social sciences are little present in the researchers’ background. Only 28.4% of the entities involve sociologists, economists and/or jurists in research activities on water. 


With quite some difficulties as only slightly over one in four institutes provide this information, we have attempted to know the average number of scientific staff of the entities recorded in the survey. 

You will find hereunder the results even though partial: 

· 7 entities have less than 10 researchers; 

· 23 have a staff of between 10 and 40 units; 

· 13 have a number of researchers higher than 40 but lower than 100; 

· 13 have more than 100 researchers.


As a general rule and by looking at the number of the scientific staff as a good indicator of the dimensions of the entities, we could assert that medium-small entities are the most widely represented in the directory. However there exists a remarkable portion of research activities carried-out by very large entities whose staff members reach at times some hundred units
.


Additional relevant information to have a full picture of the subjects dealt with in this report is the existence of documentation centres and laboratories. The centres stating on their website the existence of documentation centres are 30.8% while those declaring to have one or several laboratories are much more: 67.2%
. 

Activities 


Besides the field of the research, the 201 entities often carry out many other activities. 

Consultancy activities to private or public administrations that operate in the field of the water are carried out by more than 70% of the surveyed research institutes. The same percentage of institutions carries also out vocational training of technicians or courses on the use of new technologies. These technologies (52.7%) are often planned and/or produced by the same research centres. 

Less than the half of the detected organisations deal with monitoring and evaluation issues (46.3%) and a similar percentage develops analytical and mathematical models (45.3%), both in technological and qualitative/quantitative hydrology context. Only 27.9% are engaged in the creation of software and only 21.4% in the redaction of technical-scientific handbook.

Features of the mission


In order to introduce to the public their own guidelines and objectives, most of the examined research centres describe on their website their own mission. Considering such declarations of intent, it is possible to formulate further considerations on the entities composing the world of water. 


From the survey it emerges that 62% of the examined entities express to have also objectives of cultural, moral, ideological and economic nature beside the scientific result aim. 


The more recurrent meta scientific objectives are the following: economic development of the land/region of origin, better access to water at global level and in particular in the less developed countries, improvement of quality of life, creation of a model of sustainable human development, construction of an international/regional research area. In some cases, an explicit reference to the Millennium Development Goals in the water and sanitation fields is made, as it is done, for example, by the Water Research Group of the South African School of Civil and Environmental Engineering. 


Moreover it can be noticed that, beyond declaring in many cases an explicit adhesion to the multidisciplinary approach, 8.5% of the entities also make specific reflections on the role of science, discussing the relationships with politics, the importance of the solution of development problem, and so on.

Communication


The research centres of the directory mostly communicate among themselves and with the external world through publications and conferences
. The survey shows that the entities that make available to the public (on their website) lists with the publications of their own researchers on scientific journals represent 51.2%, while the percentage increases to 63,7% for in-house publications. 


A further result is that on the total of 201 research centres, 53.7% organises internal seminaries and/or conferences, and 74.11% of these centres organises them  sometimes with the participation of decision makers. 


Often the entities insert in their website a page with links to other research centres, networks and programmes on water resources. The survey’s results show that nearly half of the examined entities (47.8%) present these water links on their website. 


46.3% of the total of the entities listed in the directory produce a newsletter that supplies detailed information on the on-going research activities, on eventual seminars and conferences, or more in a general, on global problems linked to the research topics of the same entity. Less important, but however considerable, it is the percentage of entities of the directory that publish periodic reports (42.8%), from which appears a certain propensity of the water research world to self-evaluation. 


Few entities, among those analyzed, edit an own scientific journal (9.5%). Among them, as an example, the Swiss Federal Institute of Aquatic Science and Technology (EAWAG), that edits the peer-reviewed international review "Aquatic Sciences - Research Across Boundaries", and the French Bureau de Recherches Géologiques et Minières, that edits the "Revue Géosciences".

Cooperation


Among the results of the survey, it must be recorded the high number of centres that cooperate with the academic world. In the directory, only considering non academic research centres, the percentage of those collaborating with universities remains high: 78%. In total, only 10.9% of the detected entities does not have relationship with universities through consultancies, exchanges of researchers, joint projects, and so on. 


Four in five entities in the directory (80.6%) cooperate with centres that have the same thematic and disciplinary structure, while, as it can appear obvious, only 43.3% cooperate with centres facing different topics or adopting different disciplinary points of view, always in relation to the water issue. In most but not in all cases, similar and dissimilar centres try however to communicate by participating to networks
 on the topic of water (64.2%) and the collaboration with professional associations (59.2%). 


Cooperation with the public administration is very widespread among the examined entities (84.1%), and, even excluding governmental research centres, it always remains at 81%. 


Relationships with the private sector, a crucial point for the development of the scientific and technological research, are less frequent but however widespread: more than the half of not private subjects cooperates with enterprises (55.3%). However, it must be noted that the collaboration is often limited to financing and research procurements and has rarely a more strategic character. 


The cooperation with non-governmental organisations, is rather reduced (32.4%, excluding the entities identified as NGOs), but still more reduced is the cooperation with the United Nations (26.9%, excluding research institutes tied to international organisations). If we consider the number of entities carrying out focal point functions for their own geographic area within some UN programmes, committees, or agencies, the percentage in the directory is only 8%
. 


These last data could be considered as a sign of the tendency to isolation of scientific researchers with respect to the on-going international debate about the problem of scarceness of water resources at the world level: in spite of the good intentions expressed in the mission by a great part of the entities (57.7%), various kind of factors make so that a large part of the "world of the water" remains outside the forum where solutions to such problem are searched.

5. 
The field of water

5.1.
The directory of research projects: theoretical and methodological framework


The study which has been the basis for the two directories concerns all the fundamental, applied and strategic research activities that shape the “field of water”, meaning by “field” an “epistemic field” given by all the research themes concerning water supply and the related issues of sanitation and hygiene. 


On the basis of preparatory studies conducted by the project team and after consultation with some experts in the sector, the field of water can be articulated on the basis of two criteria: the sphere of application of research and the emerging trends of scientific and technological innovation dealt with. 


As far as the sphere of application is concerned, the following research trends have been determined: 

· quantitative hydrology;

· qualitative hydrology;

· water, life and environment ;

· sanitation, water drainage and re-use of waste waters;

· water quality;

· water treatment;

· risk management (drought, flooding, etc.);

· WASH services management; 

· other uses of water.


As far as the second criteria is concerned, emerging innovation trends, the following fields have been singled-out:

· analytical models; 

· biotechnologies;

· eco-hydrology;

· detection and measurement techniques;

· membranes;

· climatic change;

· advanced oxidation processes;

· chemical disinfection;

· solar disinfection;

· activated carbon;

· nanotechnologies.


While the first list of themes has a tendentially closed and exhaustive character, (in this list all the research projects should potentially be included), the second only concerns some of the projects (though, as we will see later, a large majority of them is concerned) and it is potentially open (it is possible to identify additional innovation themes). 


Information related to research projects of entities included in the directory and advertised on their website have been examined. As a consequence, projects having the following characteristics have been included in the directory: 

· to be recent (underway in 2005 and/or 2006); it has nevertheless not always been possible to ascertain this characteristic; in such a case only studies that were clearly finished  before 2005 were excluded; 

· main objectives and activities clearly explained;

· to be concerned with one of the research themes on water (see theoretical framework);

· to be aimed at the production new scientific knowledge; this implies that some projects aiming at the application in a new context of already well consolidated methodologies (many projects in the field of international co-operation between entities of the North and the South fall within this category), or engaged in the accumulation of pre-existing knowledge, or in the promotion of information or good practices exchange also at transnational level (as it is the case, for instance, of some projects financed with EU funds); further on  projects solely concerned with “soft” aspects (managerial, political, social, educational, cultural etc.) were potentially excluded. There was the conviction that a sufficiently widespread knowledge of these projects among WSSCC members already exists. Consequently it was chosen to rather concentrate on strictly scientific and technological research projects.


Furthermore, it is necessary to clarify that, in the occurrence of entities that reported a large number of projects those very similar undertaken by the same entity and within the frame of the same programme, have been consolidated under the same title; in other cases, only one of them considered as the most representative of the type of research undertaken has been selected (eventually excluding other applications of the same methodologies and procedures). 


540 research projects have been identified by the use of such criteria. 


Even in the case of projects, the directory source is provided by the websites of the entities. 


The selected projects have been indexed in a database exactly like it has been done for the entities.


The project record contains the following information: 

· entity that does the research (region, country, code used in the entities’ directory); 

· title;

· brief description; 

· field of application (cf. theoretical framework);

· innovation trend (cf. theoretical framework).


The limitations of the directory of entities previously mentioned, hold good for the directory of the projects: the linguistic limitation (thus the geographical one), the dimensional (that appears more relevant in this case insofar as not only projects of entities not possessing a website– probably a limited number – but also those not described but simply mentioned by their title, have been excluded), the sectorial and the institutional. Furthermore it must be underlined that those reported are only the projects of the recorded entities; there certainly exist other studies similar to those presented in the directory led by researchers of entities not included in the directory because they do not fulfil the adopted entry threshold (for example hydraulic engineering, chemistry, geology and biology chairs not directly related to specialised departments and that have not originated autonomous programmes on water resources).


Although the directory, by the consolidation or elimination of some projects, does not represent the totality of the studies carried-out by the recorded entities, it should however not be too far from it if, of course, we keep in mind the entry threshold used and the above-mentioned limits. 

5.2. 
The directory of research projects: description


As it has been said in the paragraph dedicated to the methodological framework, 119 of the 201 examined entities supply descriptive information on their own activities and research projects. So far, 540 projects implemented by such entities have been identified and recorded in the directory.

Geographical area


The distribution of the projects by geographic area is reported in the following table.

Table 3. Research projects on water by geographic area 

of the executing entity

Continents and Sub regions 
N. projects
%





Europe
293
54.3

Southern Europe
23
4.3

Eastern Europe
3
0.6

Northern Europe
92
17.0

Western Europe
175
32.4

America
133
24.6

Northern America
106
19.6

South America
17
3.1

Central America
10
1.9

Oceania
59
10.9

Australia and New Zealand
57
10.6

Micronesia
2
0.4

Asia
40
7.4

Eastern Asia
19
3.5

South-Eastern Asia
4
0.7

Southern Asia
2
0.4

Western Asia
15
2.8

Africa
15
2.8

Eastern Africa
0
0.0

Northern Africa
0
0.0

Middle Africa
1
0.2

Southern Africa
14
2.6

Total
540
100


This table shows that approximately 1/10 of the projects of the directory is carried out by entities based in Asia and 1/10 in Oceania, while all the others (approximately 4/5 of the total) are implemented by entities with headquarters in the European or American continent. Unlikewise what happens in the case of the entities (that are equally distributed over the two sides of the Atlantic), more than a double of the projects has been detected in Europe with respect to those recorded in America (54.3% against 24,6%).


In the old continent, the greater part of recorded projects is performed by entities of Western Europe (32.4% of the projects) and Northern Europe (17.0%), even if some studies are also realised in Southern Europe (4.3%) and, in less meaningful measure, in Easter Europe (0.6%); once again it is important to point out the linguistic limit characterizing the survey. The greatest number of researches are made by organisations from Holland (15.0%) and United Kingdom (10.4%). 


In America, as expected, four fifth of the projects were detected in the northern part of the continent (in the USA  there is  a concentration of 15.7% of the total number of the projects, in Canada just 4.3%), but there is also a meaningful number of studies carried out in Latin America, equal to 5% of the total of the projects recorded at world level (3.0% in Argentina, 1.7% in Mexico, 0.2% in Brazil and 0.2% in Panama). 


In Oceania, nearly all the projects included in the directory are carried out by Australian organisations. Australia alone originates 10% of the studies recorded worldwide, emerging as a country that gives a remarkable contribution to water research. 


In Asia, where 7.4% of the recorded projects are concentrated, studies are mostly carried out by  agencies of the Middle and the Far East (in particular Israel - 1.9% - and Japan - 2.8%), while the targeted scientific production in the Southern and South-eastern area is quite smaller (but see the considerations already made on the underestimation of Asian entities in the directory). 


In Africa, about the totality (2.6%) of the projects detected (2.8%) is concentrated in the Southern area, in particular in the South African Republic.

Typology  of the executing entity


The subdivision of the projects by type of executing entity reflects quite faithfully the situation of the entities shown in paragraph 4. Nevertheless, there is a smaller representation of the private sector, probably having a greater reluctance to the publication of the information on its own research. The majority of the projects has been therefore identified in the university environment (55.4%) and in the public sector (19.8%). 

Table 4. Research projects on  water by type of executing entity

Type of entity
N. projects
%

University
299
55.4

Governmental Research Centre
107
19.8

NGO
50
9.3

Private Company
34
6.3

Research Institute linked to international organisation
28
5.2

Partnership
13
2.4

Other 
9
1.7

Total
540
100.0


However, it is important to flag up the contribution of the NGOs, that have implemented approximately a tenth of the research projects recorded in the directory (9.3%).

Application area

The identified projects have been listed in the directory on the basis of some areas of research’s application, constituting what has been defined in the theoretical framework as the "field of water". 


The following table represents the distribution of the projects by these areas.

Table 5. Research projects on water by application area
Application area 
N. projects
%

Water treatment 
147
27.2

Water quality
88
16.3

Qualitative hydrology
76
14.1

Quantitative hydrology
62
11.5

Sanitation, water-drainage, reuse
47
8.7

Risk management
44
8.1

Water, life and environment
41
7.6

Water supply
34
6.3

Other uses of water
1
0.2

Total
540
100.0


The greater part of the filed researches focuses on treatment issues (27.2%) and quality of water (26.3%), or more in general on topics of qualitative hydrology (14.1%). This witnesses more and more the importance of preservation and improvement of water resources compared to the mechanic-engineering issues of accumulation, transport and distribution. The hydrological studies of merely quantitative type (11.5%) or focused on water supply (6.3%) are actually a minority. In the research field concerning sanitation and systems of water drainage (equal to 8.7% of the studies examined), it is possible to flag up that a few number of projects aims to the reutilization of water. It is stressed out as well, a meaningful quota (8.1%) of projects facing the problem of the hydrological risks and their management (which, as it is known, has also consequences on the quality of water resources).

Emerging  innovation fields 


Proceeding in the general analysis of the projects content, as reported in the descriptions supplied by the research entities on their websites (and therefore with all the case limits), it is possible to see that 422 of the 540 studies examined can be linked to innovative research and technology development fields, aimed at increasing the availability of resources and water services. Nevertheless, a more exhaustive content analysis of the projects descriptions could lead to the identification of other research fields. The distribution of the projects fitting in the areas pointed out by the team is following hereafter.

Table 6. Subdivision by innovation fields of the research 

projects on  water

Innovation fields 
N. projects
%

Analytical models
149
27.6

Biotechnologies
89
16.5

Eco-hydrology
70
13

Detection and measurement techniques
32
5.9

Membranes
28
5.2

Climate changes
18
3,3

Advanced oxidation processes
16
3

Chemical disinfection 
8
1.5

Solar disinfection
7
1.3

Activated carbon 
3
0.6

Nanotechnologies
2
0.4

Other
118
21.9

Total
540
100


As it can be pointed out, approximately a third of the projects focuses on the innovation of the theoretical, methodological and technical instruments used for water research favouring, at the same time, a better and more integrated management of water resources, that is 27.6%, aiming above all to ameliorate and create new models of analysis in the hydrological field and 5.9% concentrating on the techniques of measurement and detection. It must be added to these ones numerous studies (13%) adopting the eco-hydrological approach, introducing a series of environmental variables in the classic hydrology, and the ones trying to explore the consequences of climatic change (3.3%). 


Concerning projects with a more technological focus, it is interesting to stress out the importance assumed by biotechnologies, firstly in water treatment and in the preservation of the quality of the water resources. Indeed, 16.5% of the projects is within this promising field of research and innovation. Relevant, even if less widespread of the previous ones and perhaps, more specific, is also the research on membranes and reverse osmosis processes (5.2%). Less widespread, but however present, it is the research on water treatment methods based on advanced oxidation processes (3%), chemical disinfections (1.5%), solar disinfections (1.3% of the projects), activated carbon (0.6%), and nanotechnologies (0.4%). It is  important to report that a large number of projects do not clearly enter in one of the categories established by the team and have been therefore introduced under the section "other". A more exhaustive analysis of these projects would be necessary, in order to detect other branches and new innovative topics.

6. 
Scientific and technological research policies and the water sector

6.1. 
WSS Policies and the MDGs

The seventh of the Millenium Development Goals (MDGs) approved in 2000 by the Assembly of Heads of State and the Millennium Government include the special aim to “Ensure environmental sustainability” is to “halve the proportion of people without sustainable access to safe drinking water”. 

Between 1990 and 2002 the population that has adequate access to drinking water has increased from 71% to 84% in South Asia, from 83% to 89% in Latin America and from 49% to 58% in Sub-Saharan Africa (with a 71-79% average in all developing countries). Despite this in 2003 1.1 billion people received inadequate water supplies
. Hence the water supply sector remains a prevailing area in the policies of international bodies and of most of the other institutions that are concerned in promoting social and economic development in the perspective of environmental sustainability. Moreover, the Water Sector is one where policies are agreed on by various actors, also thanks to structures specifically designed for the consultation and promotion of information exchange - such as the Water Supply and Sanitation Collaborative Council, the Global Water Partnership, the Water Council,  and special programmes such as the Water and Sanitation Programme
, the World Water Assessment Programme, the International Hydrological Programme
, etc.

6.2. 
RTD Policies

In the years 2000, since the Millennium Summit, the importance given to Science and Technology in the context of international co-operation has increased
, and the inseparability between RST and the promotion of MDGs has been increasingly understood. This is also witnessed by the fact that the theme of the 2004 Session of the UN-CSTD (United Nations Commission on Science and Technology for Development) was ”promoting the application of science and technology to meet the MDGs”, while that of 2005 was “science and technology promotion, advice and application for the achievement of MDGs”. 

The UNCSTD has also recommended
:

· the increase in the RST expense to be dedicated also to the “assimilation of existing knowledge that address the needs of national development”;

· the institutionalization of the ST at the level of the country, including the creation of “advisory bodies”;

· the strengthening of universities and of higher levels of teaching, besides research institutes, centres for excellence, parks and technological incubators (even by forming networks);

· the fight against brain drain;

· the conscious growth of the central role of science and technology for development and to fight poverty, also thanks to tools such as the production of a World Technology for Development Report.

6.3. 
Policies for RTD in the Water sector

As for the specific policies designed to strengthen the RST in the water sector, it is possible to propose some basic elements – with no claims to be exhaustive – to encourage the discussion and debate during the e-Conference.


UNESCO
 has edited the chapter “Ensuring the knowledge base: a collective responsibility” in the framework of the “UN World Water Development Report – Water for people, water for life”
.  This document outlines some critical issues (such as, the closing of certain national research facilities and increasing dependence of foreign private and donor funding; and the fact that the specific needs of developing countries in monitoring and managing their water resources are not high on the research Agenda), but also observes some important scientific and technological advances and a greater circulation of information, that could facilitate developing countries to better benefit from technological innovation. 


UNESCO thus aims to encourage and assist all its Member States in developing effective science and technology education programmes in the formal and non-formal sectors focusing on:

· strengthening the knowledge base and capacities in decision- and policy-making, planning and assessment;

· developing - and/or adapting existing – programmes and materials to local contexts with a gender-sensitive, socio-culturally and environmentally relevant focus;

· promoting training and capacity building;

· fostering networking and exchange of information notably with the help of specialists and specialized institutions;

· developing bi- and multi-lateral partnerships with relevant un agencies, NGOs, specialized institutions, associations as well as the private sector.


In a broad sense UN organizations – irrespective of specialised agencies – have recognized three priority research areas, which tend to influence water research though their main object is not water. These are:

· biotechnologies;

· environmental technologies (energy, ozone, ecc.);

· information and communication technologies.  


In addition to that, the United Nations consider sanitation a special framework with reference to which they have defined the need to promote the following developments:

· technologies that are reliable and affordable enough to implement on a wide scale without having negative impacts on the environmental sustainability target;

· effective, affordable and simple-to-operate sewage treatments plants that can be located close to residential areas; drainage and solid waste disposal;

· urban wastewater treatment and management in large urban agglomerations
.


In addition, water is a major theme in the work of some specialist United Nations agencies : 

· the WHO
 has launched targeted actions for research and technological innovation at the Household water treatment and safe storage (HWTS);

· the FAO focuses on research and technological innovation, which is functional towards a better use and a better quality of water for agricultural use.


The European Commission
, launched the Water Initiative, a programme financing research activities in the following areas:

· advances in desalinisation (innovative concepts and technological development of membrane-based water desalinisation processes);

· new systems and technologies for irrigation and drainage;

· new concepts and processes in wastewater treatment (i.e. combination of advanced oxidation and biological treatments, integration om membrane processes, aerobic granulation, bio-augmentation, novel automation and control systems, watewater design, etc.);

· advanced technologies for locating, maintaining and rehabilitating buried infrastructures;

· alternative technologies, management, options and monitoring systems for source control of priority substances;

· ecological impact of global change, soil functioning and water quality.


Mention was already made in section 2 of the relevance given to RTD at the World Water Forum of Mexico City. The framework for action proposed to overcome the obstacles and challenges identified at that Forum includes the following recommendations:  

· build reliable and adequate information on, and knowledge of, S&T landscape;

· identify and institute measures to increase financial investment in research and development;

· improve public understanding and utilization of science;

· develop and/or establish networks of centres of excellence in water and sanitation;

· mainstream science, technology and innovation considerations into wider policies & programmes;

· develop and implement flagship programmes
..
7. 
Questions for discussion


In the light of what has been discussed in the previous sections, the following questions are submitted for the e-conference participants’ consideration.

· What contribution are the participants’ organisations making to the development of scientific and technological research on water, sanitation and hygiene? In the case of scientific institutions, what are the themes that are being tackled? Do participants agree with the articulation of the “field of water” proposed in section 5.1? Do they have suggestions for completing or modifying the list of application fields and of emerging innovation trends?  

· How do participants judge the current state of advancement of scientific and technological research on water –performed by themselves, or by other institutions they know? What impressions and conclusions do they draw from reading the information on the research entities and projects reported in sections 4 and 5?

· Do participants deem the communication activities performed by water research entities – their own or the other ones they know – sufficient and adequate? If not, why? How could it  be improved? 

· How do participants judge the current level of collaboration of water research entities with other private, governmental or university research institutions, with government bodies, with business companies, with NGOs, with UN organizations, etc.? Why? How could it be improved? 

· How do participants see the future of scientific and technological research on water? In particular, what are the most promising research strands and directions for the resolution of the world’s population water access problems?  

· In the participants’ view, to what extent are current problems of access to water to be attributed to the scarcity of water resources and to the limited capacity of making drinkable water from groundwater or surface water, and to what extent are they instead due to institutional and political conflicts and problems in the distribution and management of water resources? What are the consequences for the scientific and technological research agenda, and how far are scientific findings and technological solutions in strict sense still important to improve access to water (vis à vis the management and governance arrangements that are currently receiving increasing international attention)?    

� 4th World Water Forum, Mexico, 2006. Baseline paper: Application of Science, Technology and Knowledge,


 � HYPERLINK http://www.worldwaterforum4.org.mx/uploads/TBL_DOCS_54_2.3.pdf; ��http://www.worldwaterforum4.org.mx/uploads/TBL_DOCS_54_2.3.pdf;� see also the final document: � HYPERLINK "http://www.worldwaterforum4.org.mx/uploads/TBL_DOCS_98_0.pdf" ��http://www.worldwaterforum4.org.mx/uploads/TBL_DOCS_98_0.pdf�








� An extensive analysis of this transformation is reported in Nowotny H. et al., Re-Thinking Science. Knowledge an the Public in the Age of Uncertainty, Cambridge, Polity Press, 2001 and in Gibbons M. et al., The New Production of Knowledge: The dynamics of science and research in contemporary societies, London, Sage, 1994.


� The topic of socialisation in scientific and technological research is extensively developed in d’Andrea L., Quaranta G., Quinti G., Manuale sui processi di socializzazione della ricerca scientifica e tecnologica, CERFE, 2005


� Further important issues for research socialization are evaluation of its technological, political and social impact, and research on the modalities of production of scientific knowledge. However these issues are not tackled here; cf. d’Andrea L., Quaranta G., Quinti G., op.cit. 


� Following the Country Classification by Geographical Regions of the United Nations Statistics Division � HYPERLINK "http://unstats.un.org/unsd/methods/m49/m49regin.htm" ��http://unstats.un.org/unsd/methods/m49/m49regin.htm�.


� The International Centre for Water Hazard and Risk Management, the Water Center for the Humid Tropics of Latin America and the Caribbean, the Humid Tropics Hydrology and Water Resources Centre for Southeast Asia and the Pacific, el Centro del Agua para Zonas Áridas y Semiáridas de América Latina y El Caribe. 


� The Sense Research School for Socio-Economic and Natural Sciences of the Environment of The Netherlands, for instance, has a scientific staff of more than 400 researchers.


� Taking into consideration the relevance  that the laboratories have in the scientific fieldresearch,  it is likely that the presence of laboratories is actually  higher.


� The diffusion of the results’ research among the same researchers is often made by specializspecialised magazines and also by the professional associations – see later.


� Some examples of networks: Network of European Freshwater OrganizOrganisations (EURAQUA), Red Panamericana de Información en Salud Ambiental (REPIDISCA), Global Applied Research Network (GARNET), WaterNet, Southern Africa Water Information Network (SAWINET), European Network of Environmental Research OrganizOrganisations


� It is worth noting that none of the identified entities participates (as an observer) in the UN-CSTD.





� Nations Unies – Objectifs du millnaire pour le développement – Rapport 2005.


� See www.wsscc.org


� See www.unesco.org


� There has always been some focus on RST. Suffice it to recall, among other things, the 1979 Vienna Conference, the formation of the UNCSTD in 1992 and the strong focus on RST, among others, from international bodies such as FAO, WHO, UNESCO (which periodically produces the World Science Report), ITU, UNIDO, UNEP and UNDP. we must then recall the  World Conference on science organized in Budapest in 1999 that drew attention to the growing gap between science-rich and science poor countries in the production and use of science.


� See “stdev.unctad.org”


� See “www.unesco.org/water”


� Released in March 2003.


� Report (published in 2005) of the Task Force on Water and Sanitation of the UN Millennium project, which also states: “Expanding water and sanitation coverage is not rocked science. It requires neither colossal sums of money nor breakthrough scientific discoveries or dramatic technological advances” and further on it specifies that the innovation to be hoped for concerning water especially concerns the institutional and financial aspects


� The WHO stresses: “Every year there are 1.6 million diarrhoeal deaths related to unsafe water, sanitation, and hygiene—the vast majority among children under 5. More than one billion people lack access to an improved water source”. See � HYPERLINK "http://www.who.int" ��www.who.int�.


� European Commission – Water initiative.


� ibidem
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