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INTRODUCTION

There are two fundamental principles of non-navigational uses of transboundary waters. Those principles are: (i) that each basin-State is entitled to an equitable and reasonable allocation; and (ii) that each basin-State should not use the transboundary waters in such a way as to cause significant harm to other basin States.

The principle of equitable and reasonable utilization is reflected in the Articles 5 and 6 of the Convention on the Law of the Non-Navigational Uses of International Watercourses. Although the Convention fails to represent or reflect a general agreement of all countries and quite a number of countries have reservations on its major clauses, the principle of equitable and reasonable utilization has become the most widely accepted doctrine by the International Community. What is important to note here is that the term “equitable” does not mean that water is to be used in absolutely equal quantities. Rather it means that large variety of factors must be taken into account relating to the watercourse itself and to the basin States in order to allocate water rights in each particular case. In other words, the term “equitable” is not synonymous with “equal”. If two words were synonymous, the problem of water allocation would be merely a matter of arithmetic.  

Those factors listed in the Article 6 of the above mentioned convention read as follows:

(a) Geographic, hydrographic, hydrological, climatic, ecological and other factors of a natural character;

(b) The social and economic needs of the watercourse States concerned;

(c) The population dependent on the watercourse States;

(d) Effects of the use or uses of the watercourses in one watercourse State on other watercourse States;

(e) Existing and potential uses of watercourse;

(f) Conservation, protection, development and economy of use of the water resources of the watercourse and costs of measures taken to that effect;

(g) Availability of alternatives, of comparable value, to a particular planned or existing use.

The weight to be given to each factor is to be determined by its importance in comparison with that of other relevant factors. In determining what is a reasonable and equitable use, all relevant factors are to be considered together and a conclusion reached on the basis of whole.

Various factors suggested by the Article 6 can be classified in the following two groups:

(1) Natural Physical Factors;

(2) Socio – Economic Factors;

With regard to the factor-analysis, the main difficulty lies in translating those factors into a practical allocation model. Many factors that form components of multi-criteria decision making process for an equitable allocation are complex and, thus can not be easily quantified or properly put into analytical framework. It should be further noted that relative ranking of riparian States on different indicators which measure the features under the factors set forth in the Article 6 is too vague and many questions are left open.

Since the basic data needed to operationalize various criteria of equitable use is neither available nor can be compiled in a readily accessible form, jointly undertaken inventory studies for water and land resources by the concerned parties within the transboundary river basin is of great importance in order to quantify equity standards and to judge better the exact needs of the co-basin States.  

In the following sections, first qualitative evaluation of various factors for “equitable utilization” of transboundary rivers and several questions related to application of the concept are being reviewed and then concept of “Multi – Criteria Decision Making” will be briefly discussed.

QUALITATIVE EVALUATION OF EQUITY FACTORS

Natural Physical Factors

River basin is a natural geographical unit for the collection and analysis of hydrological data that can be used to measure the size of available water resources and predict extreme events such as drought and floods. Therefore, in applying the principles of equitable water allocation what counts in terms of physical factors is the hydrology of the basin including the contribution by each riparian, geography and hydrography which refers to the extent of the drainage area and the length of watercourse in the territory of each basin State.

In humid climate zones, while runoff is generated in the both upstream and downstream countries, in arid zones, most of the runoff is being originated in the upstream riparians. Rivers which are largely fed by winter precipitation in the form of snow derive their runoff from highland areas and thereafter, once they debauch onto the plains and plateaus they pass through arid zones where there is little perennial contribution of flow from tributaries over much their length. Because of this, mountains are called as “Water towers of mankind”. In such basins, the snow-cover over the upstream basin should be seen as the raw-material of runoff or in other words, water is a processed product from snow.

Despite the general feeling is that nature is in favor of upstream riparians, an extensive challenge against heavy snow-cover in mountainous areas is carried out by the central governments and the local communities in order to supply basic human needs and to ensure transportation between rural settlements and, rural or urban centers. What is more, flood protection measures and the management of watersheds and uppercatchment areas, in the interest of downstream users, cost huge amount of investments.

One may ask what the relevance of the contribution of water by each riparian is for the purpose of allocating transboundary water resources among other equity factors? The particular relevance in this context is compensation of mountain communities for their efforts and challenge in managing upper-watershed under the adverse conditions of nature. Millions of people living in highlands should receive a fair share of their contribution to downstream. Furthermore, regulation of a river through dams will provide external benefits downstream for power generation and flood control.

In sum, upstream country is to be assured of receiving reasonable and equitable compensation for its contribution. There is, in other words, strong reason for stressing the rights based on waters contributed by a riparian.

Socio – Economic Factors

Relative to the natural physical factors dealing with socio-economic factors is more complex and problematic. Whereas physical factors relevant to the river basin can be defined in relation to the location within that basin, socio-economic factors are subject to influences which transcend geographical boundaries. Neither social nor economic factors within the basin could be isolated from the wider national context. For example, the most fertile and productive lands of a co-basin state might be confined within a particular river basin even though that state has water resources in several other basins. Under these conditions, it should not be consistent with equity principles to assess and quantity the economic and social needs of the population living in a transboundary river basin alone, without considering economic and social needs of the whole population of the State.

Among the several socio-economic factors influencing the equitable allocation of water resources Article 6 (e) of International Law calls for consideration of “existing and planned uses of watercourse”, which is at the center of controversies over transboundary water uses and deserves specific attention. This could be interpreted as pointing to the rights of upper and lower riparians. In fact, conflict of interest between co-riparians occur likely in the case where one State develops water resources at a later date than another where geography of downstream countries lends itself more readily to irrigation than that of countries at the upper part of river basin. Downstream riparians insists on the prior use of the transboundary river as a legal right which entitle them to the larger allocation. The counterargument here is that, the vast economic potential of undeveloped irrigable regions at upper part of river basin generates legitimate claims to water which should supersede or counter balance acquired rights.

In response to this issue, reference should be made to a statement by Stephen C. MacCaffrey (1992), former rapporteur of International Law Commission (ILC) of the UN, according to which: 

“ A downstream State that was first to develop its water resources could not foreclose later development by an upstream State by demonstrating that the later development would cause it harm; under doctrine of equitable utilization, the fact that a downstream State was ‘first to develop’ (and thus made prior uses that would be adversely affected by new upstream uses) would be merely one of a number of factors to be taken into consideration in arriving at an equitable allocation of the uses and benefits of the watercourse.”

As stated above, vested or acquired rights should be considered together with many other equity factors and are subject to limitations in terms of economic factors.

On the other hand, the acquired rights by giving preference to earlier over later uses provide little incentive to conserve water and use it more efficiently. By tying certain amount of water as acquired rights would mostly make it difficult to conserve water or to pay heed to the effects of development upon the environment. Article 6 (f) of International Law specified the obligation of co-riparians to conserve, protect, develop and use the water resources of watercourse. Water wastage above reasonable amounts due to evaporation, conveyance, distribution and methods of irrigation could be interpreted as a violation of the law. Thus, acquired rights doctrine dispute with optimum utilization principle which is reflected in Article 6 (f).

Finally, national perceptions with regard to what the prior date for acquired right is and, how it will be quantified are most likely to differ widely. This question raises several related questions: Does the maintenance of a certain amount of flow as prior appropriation reflects “beneficial uses” particularly under old irrigation practices? How quantification of beneficial uses will be made? It is quite difficult or even impossible to determine the amount of water the claim will be for.

Application of equity factors suggested by the Article 6 to the current social and economic conditions in each riparian state raise another issue. How does one apply those principles for the process of water allocation where there are large differences in social adaptive capacity of co-riparians?

In order to make quantitative and qualitative analysis of the social and economic implications of water scarcity, “Social Adaptive Capacity Indexes” developed by Leif Ohlsson and B. Appelgren (1998) are interesting approach to this issue.

L. Ohlsson suggests that an index for “Social Water Scarcity” could be constructed through dividing standard Hydrological Index (SHI) by the Human Development Index (HDI) published annually in UNDP’s Human Development Report. Social Water Scarcity Index (SWSI) proposed by B. Appelgren is arrived at dividing SHI by the product of GNP per capita and institutional capacity rating.

Ranking of co-basin States according to the “Social Water Scarcity Index” would point at the level of urgency for water management measures in each riparian country such as conservation, protection, and economy of use which are indicated in the sub-Article 6(f) of the Law. The particular relevance of social adaptive capacity in this context is that a country having a better social adaptive capacity may be better off than a similar water scarce country as measured by standard Hydrological Index. Under these socio-economic and hydrologic conditions, the riparian-State reduced water scarcity classes on the SWSI scale can not be expected to assume additional constraints and new burdens for conserving water or for using it more efficiently unless such an effort is shared also by the other relevant parties.

Based on foregoing discussions, perceptions with regard to the equity principles are likely to differ widely, given the varying interests and commitments of States. Some equity factors are perceptual and defy quantification. However, even in this case, it could be argued that attempts to operationalize various criteria of equitable use would be worthwhile. Even if, clear-cut conclusions are not reached, multi-criteria methods of analysis which are illustrated very briefly in the following section allow the most fundamental disagreements and problems to be identified.

CONCEPT OF MULTI – CRITERIA DECISION ANALYSIS

The selection among allocation options would be relatively easy if one could find a single criterion which performs best with respect to the all equity factors defined. However, in real life, no such overall optimum solution can be found, and the selection among alternatives is possible only by considering trade-offs among those allocation alternatives. This type of selection is called as “Multi-Criteria Decision Making – MCDM”.

For a better understanding of the basic concepts, let it be assumed that there are six criteria for equitable allocation of natural flow which are given as in the following table among three States. Let it be further assumed that the numbers given in the table represent relative ranking of the co-riparians.

	Equity Criteria
	Relative ranking of co-riparian’s according to the equity criteria

    State-A           State-B            State-C

	Natural Physical Factors:

(1) Contribution of 

     Natural Flow (C1)

(2) Drainage Area

In basin-states (C2)

(3) River Length

In basin-states (C3)

Socio-Economic Factors:

(4) Population dependent 

On the watercourse (C4)

(5) Planned Uses (C5)

(6) Existing Uses (C6)
	         1                    2                    3

         1                    3                    2

         2                    3                    1

         1                    3                    2

         1                    2                    3

         2                    3                    1


If one considers a single criterion of contribution of water by each basin-state (C1), State A will be entitled to the largest allocation. If other criterion of the river length in the co-riparians (C3) has been taken into account, State-C will have the right of the largest allocation. Under these conditions, what would be done all the six criteria have to be simultaneously taken into account? The process ranges from engineering and socio-economic judgements to the sophisticated computer programming methods. Although there are several MCDM techniques, those could be grouped into two types (UNEP/UNESCO, 1987):

· Outranking Methods; such as PROMETHEE (Preference Ranking Organization Method for Enrichment Evaluations). Main idea in outranking methods is to select those systems which are preferred for most of the criteria and yet do not cause an unacceptable level of disturbance for any one criterion. The recent applications of PROMETHEE method to Jordan River Basin can be found in the co-authored papers of B. Al-Kloub and T. T. Al-Shemmeri (1996), M. F. Abu-Taleb and B. Mareschal (1993).

· Distance-based Methods; which minimize the “error distance” of a range of solutions from an “ideal or best compromise point”. In order to operationalize equity standards, J.W.Moore (1994) applied this method utilizing four variables-populations, natural flow; recharge area and existing pattern of water utilization.

Experience indicates that those Multi-Criteria Decision Making techniques can provide decision-makers with a wider range of choices, but it can be complex, necessitating careful interpretation and application to assure meaningful results.

CONCLUSION

Many factors that form components of multi-criteria desicion making process for an equitable allocation are complex and can not be easily put into an analytical framework. Whole process may be characterized as decision making by consensus. Any agreement in one criterion can be achieved only at the expense of degrading another. It is bringing together people of differing viewpoints to develop understanding of other views, to make subjective value judgements among several criteria and consequences, and to reach a decision through compromise.
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