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INTRODUCTION – INFORMATION AS A PART OF THE POLICY PREPARATION

Water management faces an increased number of pressures on water use while the impacts of these water management problems stretch out further and further in space. As these problems cross borders, the importance of cooperation between countries and regions sharing water resources is growing. The significance of environmental information as a basis for water management and an essential part of cooperation is consequently mounting. Therefore it is essential to know the role of environmental information in the context of transboundary river basin management and how it is used in decision-making. 

Many of the River Basin Districts (RBD) to be established in 2003 will be of transboundary nature  QUOTE "(Langaas and Timmerman 2003)" 
(Langaas and Timmerman 2003)
 while the larger part of the management activities of the various European transboundary water commissions constitute of monitoring networks data and information activities  QUOTE "(Enderlein 1999)" 
(Enderlein 1999)
. For such river basins, the establishment of a joint understanding of the environmental status and trends, as well as their spatial variability, is much more crucial than for national river basins since the potential cost for intervention activities has to be shared in an equitable manner between two or more countries. Doubts and controversies about facts can under these conditions frustrate international cooperation, and the fundamental problem of agreeing upon whom is to blame for a transboundary water quality or quantity problem is politically sensitive. This is particularly troublesome for many transboundary water regions on the Eastern European fringe, given major political and economic differences between countries, as well as variations in data availability, accessibility and quality. A joint monitoring network can be a first step in solving this problem. Huisman and others  QUOTE "(1998)" 
(1998)
 conclude that a commonly elaborated monitoring infrastructure contributes considerably to mutual trust, joint assessment and policy-making that is needed for sound cooperation.

Information is one of the basic requirements for policy making, but conversely, in all possible uses of information (like science, education, public relations, etc.) policy making can also be considered as the most important use of information since so many human activities are influenced by the policies of governments, corporations and, increasingly, non-governmental organisations. Environmental information therefore, needs to be relevant to the policy makers in these sectors who are charged with identifying environmental concerns and finding solutions in complex and diverse situations, such as industries and communities  QUOTE "(WCMC 1998)" 
(WCMC 1998)
. The importance of satisfactory information in transboundary water management is therefore evident, and constitutes a major challenge for scientists today. Science is expected to provide accurate information in a present-day situation where issues are highly complex and uncertainties profound, in what is sometimes termed post-normal science  QUOTE "(Scott 2001)" 
(Scott 2001)
. Nevertheless, however important this information is, surprisingly few studies have systematically reviewed and analysed environmental information models or systems and their use in the decision-making and management of European transboundary river basins. This paper will therefore describe an experimental study that examined and analysed the use and valuing of environmental information in the policy process. In this study, a group of selected officials were presented with an artificial case situation and were asked to take measures to combat the problems presented in the case. The role the presented information played in decision-making process was then recorded, transcribed, and analysed. Next to this, a closed multi-disciplinary specialist meeting on the role and use of environmental data and information in transboundary water contexts was held to be able to improve the information supply to decision-makers, stakeholders and the public. The role and use of environmental data and information was examined from a wide variety of perspectives. The meeting provided an overview of difficulties that are encountered when research results are input to water management processes. Both studies were conducted within the framework of the MANTRA-East project (“Integrated Strategies for the Management of Transboundary Waters on the Eastern European fringe - The pilot study of Lake Peipsi and its drainage basin”), a project funded within the EU-fifth framework programme.
POLICY PROBLEMS ARE SUBJECTIVE

Information in general is considered to be an essential basis for decision-making. This view builds on the conception that decision-making is largely a rational process. Communication involves a flow of information, and a premise is that decision-makers need access to reliable and understandable information on environmental and water-related issues in order to make functional, logical and rational decisions  QUOTE "(Gooch and others 2003)" 
(Gooch and others 2003)
. Communication of scientific information from the scientific and technical community to politicians and civil servants should function according to previously agreed-upon, and predominantly rational, criteria  QUOTE "(Gooch 2003)" 
(Gooch 2003)
. In this view, individuals are conceptualised as self-regarding rational actors who have stable, exogenously defined preferences. They order the possible outcomes of any decision-situation according to their preferences and choose the strategy that maximises expected utility  QUOTE "(Ehin 2003)" 
(Ehin 2003)
. 

In general, a perceived problem is often a discrepancy between the actual situation and a desired situation. The actual situation may be described in an objective manner to a certain extent. The desired situation on the other hand, is largely dependent on values, and as the values held by various actors may also differ, it is often not easy to come to an acceptable definition of a problem and its solution. As Dunn  QUOTE "(1994)" 
(1994)
 has noted, “Policy problems are partly in the eye of the beholder. Policy problems are unrealised needs, values, or opportunities for improvement that may be pursued through public action”  QUOTE "(ref. in Dunn 1994)" 
(ref. in Dunn 1994)
. Or, as Lahdelma and others  QUOTE "(2000)" 
(2000)
 state: “Environmental planning and decision-making are essentially conflict analyses characterised by socio-political, environmental, and economic value judgements”. The situation can be complicated further if the problem is not clear. In this case, it will also be difficult to provide information that can support a satisfactory solution of the problem. In a transboundary context, this is often even more the case as values held by representatives of different countries can differ greatly. 

DEALING WITH MINDFRAMES

Evidently, different people view the world in a different way. Generalising, the world of a biologist is focused on nature and wildlife, while an economist may be focussed on finances and monetary terms. Ross expresses this tendency as follows: “When I talk to people who want to spread the messages, they tend to think in terms of their own expertise and experience. The pollution control person wants to talk about stopping pollution. The economist wants to talk about treatment costs versus source protection. The planner wants to talk about siting. The public health people want to talk about parasites… and on and on”  QUOTE "(Ross 2001)" 
(Ross 2001)
. Or, as Harremoës states: “The dilemma is that experts to be recognised as such often become highly specialised. The consequence is a narrow interpretation of what the issue is, a specialised terminology and a tacit misunderstanding of concepts, problems and solutions within the expert community. It is a constant source of misunderstandings, misinterpretations and misinformation in the sense that communication is difficult between disciplines”  QUOTE "(Harremoës 2002)" 
(Harremoës 2002)
. Experts from the different disciplines have different viewpoints that are difficult to integrate. There is no doubt that each viewpoint is valuable and attempts are made to come to integration of the different views. There is however the difficulty of seeing the concerns through one another’s eyes.

The metaphor that will be used for this supposition is the mindframe. The mindframe is the window through which people view the world. It is an assembly of our cultural background, professional training, character, experience, responsibilities, expertise, etc.  QUOTE "(see for instance de Boer 1999; van der Werff 1999)" 
(see for instance de Boer 1999; van der Werff 1999)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\001M:\5CREFERENCE MANAGER\5CMaasdam\5Coverzicht_literatuur\03\00\03340\1AVan der Werff 1999 340 /id\00\1A\00 
. We all see the same world, but our view is limited by our mindframe. Difficulties in communicating are partly based on this different mindframe; we assume that we discuss the same world, but each person may see things that others may not see, especially when people from different disciplines are communicating. The mindframe is also influenced by one’s role and responsibilities, and these will influence the problem definition. 

A team of people with the same disciplinary background will easily overlook one or more of these other viewpoints and if not overlooked will not be able to cope with them. This was illustrated in a project on the setting up of a monitoring plan for the evaluation of restoration of saline gradients in estuaries. This project was initiated and supported by ecologists, which can be explained from the gains in ecological diversity from such projects whereas the gains in the socio-economic sector are not clear. This ecological starting point turned the initial bias of the project on monitoring of ecological parameters. Involvement of among others regional waterboards, who are originally strongly affiliated with agriculture, led to inclusion of socio-economic parameters in the project  QUOTE "(Timmerman and others 2001)" 
(Timmerman and others 2001)
. Gerlach  QUOTE "(1993)" 
(1993)
 shows that when technical specialists disagree among themselves, they say this is chiefly because they begin with different assumptions, use a different scientific procedure, or do not yet have enough data. In reality however, they interpret the data through the cultural filters of their respective groups. This however does not diminish the fact that data do matter in decision-making.

All in all we can conclude that there is no such thing as neutral, objective approach towards water management issues. Every observer, analyst, or decision-maker will have explicit or implicit biases and blind spots as a result of professional belief systems, religion, responsibilities, core normative and casual beliefs (that together form the mindframe) and none can singly encompass the whole system  QUOTE "(see also Funtowicz and others 1999; Newson 2000; Rivett 1994)" 
(see also Funtowicz and others 1999; Newson 2000; Rivett 1994)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\001M:\5CREFERENCE MANAGER\5CMaasdam\5Coverzicht_literatuur\03\00\03280\13Newson 2000 280 /id\00\13\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\001M:\5CREFERENCE MANAGER\5CMaasdam\5Coverzicht_literatuur\03\00\0258\12Rivett 1994 58 /id\00\12\00 
. This situation can only be dealt with when one is aware of the existence of these mindframes and consequently of the limitations in communicating, and is willing to try to get an understanding of it. This understanding is used for defining management actions that ultimately lead to reduction of the problem situation  QUOTE "(Doody and others 1998)" 
(Doody and others 1998)
. This implies that information can lead to understanding only if it is input to the process analysis and as such adds to our knowledge base. Only when information fits the mindframe of the receiver, it can be used to change the situation. Therefore, scientists from the social, economic and natural sciences should work together on the issues, each being aware of having blinkers that may hinder the full view of the issue  QUOTE "(Timmerman and Cofino 2001)" 
(Timmerman and Cofino 2001)
. Thus, as was concluded during the workshop on driving forces and incentives for change towards sustainable water development at the 11th Stockholm Water Symposium where the concept of mindframes was introduced: “the sharing of mindframes can help in raising awareness and involves active communication and understanding of the key interests of different actors” while “the understanding and establishment of shared mindframes is one way to raise awareness among scientists about decision-making processes, and which would make it possible to better link physico-chemical and ecological aspects with socio-economic considerations that are often more relevant and understandable for decision makers”  QUOTE "(Takahashi and others 2002)" 
(Takahashi and others 2002)
. 

THE USE OF KNOWLEDGE

The "knowledge gap" hypothesis or ‘science-policy gap’ attempts to explain discrepancies and problems in the communication of scientific information by looking at cognitive differences between scientists, policy-makers, and stakeholders. A basis for this gap can be found in the situation that “scientists are trained to achieve increased understanding and managers to manage problems and create policies”  QUOTE "(Boogerd and others 1997)" 
(Boogerd and others 1997)
. The hypothesis then postulates that well-educated people learn more from information, and that differences in knowledge then lead to increases in the knowledge "gap" between the sources and receivers of information  QUOTE "(see for instance Bernstein and others 1993; Bradshaw and Borchers 2000; Gooch 2003; MacDonald 1994)" 
(see for instance Bernstein and others 1993; Bradshaw and Borchers 2000; Gooch 2003; MacDonald 1994)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\001M:\5CREFERENCE MANAGER\5CMaasdam\5Coverzicht_literatuur\03\00\03109 Bradshaw & Borchers 2000 109 /id\00 \00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\001M:\5CREFERENCE MANAGER\5CMaasdam\5Coverzicht_literatuur\03\00\03352\12Gooch 2003 352 /id\00\12\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\001M:\5CREFERENCE MANAGER\5CMaasdam\5Coverzicht_literatuur\03\00\0278\15MacDonald 1994 78 /id\00\15\00 
. The technical language used by scientists must be “translated” into lay terms for the information to be useful. Persons and stakeholder groups base different perceptions on different personal interpretations of water policy and this may prove to be quite a challenge in the attempt of reaching consensus on the policy implementation options. The mechanism of “translation” of the raw data into “usable knowledge” should ensure that the information users receive easy to use/understand, accurate and relevant, tailor made information preferably included in maps and constructed to meet the needs of the general public  QUOTE "(Roll 2003)" 
(Roll 2003)
.

The receiver's beliefs and cognitive frames of reference, as part of the mindframe, will influence and determine both which information is accepted, and the ways in which the accepted news is integrated into the receivers' perceptual structure. Here, the content as well as the appreciation of the information plays a role. The impressions that most easily fit into the mindframe of the individual or group, or into the social representations of society will be most easily accepted, while preconceptions often prevent the reception of information. Deviant impressions and views will be rejected, and ambiguous impressions will be treated as if they are compatible with the established mental frames of reference  QUOTE "(Gooch 2003)" 
(Gooch 2003)
.

INFORMATION IN POLICYMAKING

Among others, Denisov and Christoffersen  QUOTE "(2001)" 
(2001)
 have considered the impact of information on decision-making. They state that decisions are not only based on considerations of individuals and institutions, but they are strongly influenced by visible and hidden systems of interests, which must be taken into account in addition to the abovementioned subjectivity of policy problems. The role of information should be to help promote, develop and establish more formal management frameworks that are aimed at modifying the behaviour of people or organisations in the desired direction through, for example, laws or economic mechanisms. A possible routing of path of information to impact is described by Denisov and Christoffersen  QUOTE "(2001)" 
(2001)
. They show that there can be several steps that need to be taken before information will have an impact. The produced information may be provided in the form of maps, graphics, books, etc. The ways in which this information is communicated, e.g., through internet, mass media or conferences, is important as specific target groups such as decision makers or the public at large may differ in receptivity to different forms of communication. Target groups can formulate and develop ideas based on this information, which may in turn lead to changes in for instance laws or policies, or even values. These changes may then lead to changes in behaviour that finally can result in improvements in the quality of the environment.

The problem with information is that it is often complex, and that it is only of value when it is understood by the decision maker and does not overwhelm him/her with unnecessary detail. Also, as information comes from different sources, it will probably include different qualities and different messages. Different types of information must be therefore be integrated to formulate a proper perspective that can be developed into a series of practical options, which may then be evaluated. And the information must also be accessible and understandable to the different stakeholders involved. Without this understanding, there is a risk that experts and political leaders may pursue their own ends, relying on the fact that the majority does not understand the information  QUOTE "(Timmerman and Langaas 2003)" 
(Timmerman and Langaas 2003)
. 

INFORMATION COMMUNICATION TO DECISION-MAKERS ON DIFFERENT LEVELS OF GOVERNANCE

Decision-making takes place on different levels of governance – national, international, regional and local. Each of those decision-making groups at every water management level operates in its own “decision-making world” based on its own formal and informal procedures, values and ideology; and needs a special approach to reach their needs and interests. Therefore, different channels and tools of communication, different information packages, different timing; different level of detailed description are to be used to reach these groups; but all of them need clarity and transparency in the information.

The national level of governance is the main level where most of the critical decisions that influence the environment are made. With the processes of globalisation and development of the civil society, today it is not only nation-states who make decisions – new actors on the international, regional and local levels emerge. However, the nation-states remain the main players in the decision-making world. Therefore, communication of environmental information to decision-makers on the national level has a great importance.

The role of the local level has to become much more important in the decision-making than it is today as “global environmental problems are actually local environmental problems that went out of the local control”  QUOTE "(ref. in Timmerman and others 2003)" 
(ref. in Timmerman and others 2003)
. On the local level, decisions are made concerning ways of implementation of measures aimed at addressing specific environmental problems. However, municipalities, especially small and rural ones, often have limited information and knowledge as well as capacity to making decisions. Support from international and national levels, especially for the transition countries, is needed to promote a larger say of the local decision-makers in deciding on the environmental issues.

The role of international organisations remains to be important in coordinating activities of the nation states; helping the states to promote their cooperation and consensus on decisions such as ones concerning managing transboundary waters shared by neighbouring countries. On the international level a majority of international institutions are intergovernmental in their nature and also on the international level a role of nation-states is very important. Nevertheless, on the international level interplay of networks of decision-making organisations and persons on different levels takes place. Trans-boundary water management is therefore complicated by this multiplayer decision-making system that becomes so much complicated that it has created uncertainty about the goals of decision-making, the decision-system itself (the status of the system and the model used to describe its behaviour), and the environment of the decision-making system. 

THE PURPOSE OF INFORMATION IN TRANSBOUNDARY MONITORING

As stated in the introduction, monitoring is an important activity in transboundary water management, but the question is why is it so important? Monitoring is conducted as a way to build an information source on the water system. The motivation for this process may be that the information is needed as a ‘weapon’ (a thing) to direct blame at other parties and to validate claims that it is they who are polluting the water. Another purpose can be to create a data (re)source that can be utilised to detect future trends. A third purpose can be to produce information that can be given in exchange for information from another country (commodity). None of these purposes are really aimed at facilitating cooperation between riparian countries  QUOTE "(Timmerman and others 2003)" 
(Timmerman and others 2003)
.

A step towards cooperation can however be taken when patterns in information become clear. In a transboundary water situation, one country may have reasons to place emphasis on certain (types of) information, usually because it helps that country to deal with a specific problem, while this information may not be too relevant for the other country. Only when the other country learns about the reasons behind the information, can it appreciate the need to collect such information. Such understanding can lead to mutual trust and eventual real cooperation as Huisman and others  QUOTE "(1998)" 
(1998)
 emphasise. Based on such a mutual appreciation of problems and the information from the monitoring networks, countries can under these conditions take measures that are mutually beneficial. In this way, real cooperation is established and information has become a constitutive force.

THE EXPERIMENTAL STUDY

In the experimental study, a group of selected officials were presented with an artificial case situation and were asked to take measures to combat the problems presented in the case. The goal of the study was to determine the type and nature of environmental information that is considered important to the policy-maker, and also to analyse the way such information is used in decision-making. The way decision-makers use information may vary depending on how they define the information (e.g. information as a legal obligation, information as hideout or safeguard, information to postpone decisions, information as a ‘weapon’, information as a trading good, information to direct decision-making, or information to support decision-making  QUOTE "(Timmerman 2003)" 
(Timmerman 2003)
) and characteristics of the information provided such as: type of information, presentation of information, accuracy, reliability, sender of information, and level of aggregation. This presents a wide selection of variables to the input. The way information is considered by the decision-maker has been part of the observations; the information that was provided is part of the case description that has been used for the study. The variability in aspects of information has been limited to the type of information and the sender of the information. 

The water management situation presented was constructed with the Lake Peipsi situation as an example. Available data were used, complemented with constructed but plausible data. The case was to focus on the nutrients in the case area and its effects on the ecosystem, fisheries, etc. To determine the type of information that should be presented, it was considered that cause-effect relationships should be made clear. For this purpose, the DPSIR-framework  QUOTE "(EEA 1998)" 
(EEA 1998)
 was used. Major driving forces were agriculture and households. Derived from these were pressures, such as the estimated nutrient loads from crops, animal farms, and wastewater treatment plants included. The status of the water was presented as concentrations of nutrients and as some trends stretching over a number of years. Impacts were described as fish kills, turbidity, and oxygen concentration in the water. Possible responses (measures) were the introduction of good farming practices, connection of animal farms to WWTP’s, and the improvement of treatment capacity of WWTP’s. Additional economic and social information was also included like the economic value of farming and fishing, costs of improving wastewater treatment capacity, the number of households depending on farming, fishing, etc.

The task that the participants were given was to take measures in order to overcome the problems as introduced by the case. Participants were given a role either as member of the Estonian delegation or member of the Russian delegation. The case included that scientist had come to the conclusion that a 40% reduction in nutrient loading was necessary to obtain a sustainable situation.

For the participants playing the role of Estonian delegation members, the situation as presented in the fact sheets was recognisable and was used as a starting point for their decisions. The participants playing the role of the Russian delegation members had trouble in recognising the situation as ‘their own’ situation and as a result started to dispute the information and asked for more information. 

Information on the state of the lake was not referred to in the discussions. Similarly, information on pressures and impacts was mostly referred to in a qualitative way. Only information on driving forces and responses was regularly used in a quantitative way to support possible measures. This implies that much of the information from physico-chemical and ecological monitoring was not used in the decision-making process. However, it became clear from the discussions that this information is used as a reference. 

CONCLUSION

It can be stated that information is an essential element in transboundary water resources management. Information is used to support decision-making and to evaluate the effects of water resources management decisions. Information production nevertheless lags behind developments in water management. Although the concept of integrated water management was introduced more than a decade ago, information still focuses on ecological components of water bodies and largely ignores the importance of socio-economic data. Production of improved information is hindered by strong boundaries between different disciplines that are not easily overcome because of differences in mindframes. Furthermore, differences in institutional behaviour hinder cooperation between institutions and organisational structures are insufficiently tuned to the needs of the external environment.

To overcome these and similar problems, deliberate participatory processes including all relevant actors are needed that allow for exchange of ideas and adapting to mutual mindframes. In such processes, due consideration on information needs and the goals of information dissemination is needed prior to producing information. Although these processes may be lengthy, they provide the best opportunity for building the trust and mutual understanding that is needed for effective transboundary cooperation.
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