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Abstract

Introduction: Identification and evaluation of effective parameters in
Inter-Basin Water Transfer (IBWT) projects are essential for the
calculation of financial and economic indicators. Due to many qualitative
parameters in these projects and inability to quantify most of them, an
integrated economic valuation model is presented in this study.
Materials and Methods: In this model, the effective criteria and
indicators are first prioritized using Analytic Network Process (ANP) as
a Multi Criteria Decision Making (MCDM) method. Then, these criteria
and indicators are quantified by two direct and relative valuation
methods. Finally, two financial indicators: Benefit-Cost Ratio (BCR) and
Net-Present Value (NPV) are modified and evaluated.

Findings: The results indicated that the political and security criterion
is in the first place with significant difference with the others. Also,
applying model for economic reassessment of the Chalus Water Transfer
Scheme in Iran showed the value of BCR at discount rates of 6% and 8%
are to be 0.2 and 0.14, respectively; and NPV is negative. Therefore, this
project is not considered to be economically beneficial at its present
feature.

Conclusion: It seems that political and security issue is very
considerable in Inter-Basin Water Transfer (IBWT) projects. On the
other hand, quantifying and valuating effective parameters can help
more accurate economic analysis for new and ongoing projects.
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Extended Abstract

Introduction

One solution that has been common in the
past to compensate for water shortages in
Iran and the world is Inter Basin Water
Transfer (IBWT) (1).

IBWT is used to reduce stress caused by the
water crisis in an area; So that water is
transferred from a river or groundwater
source in one basin to another basin (2 & 3).
With the passage of time and the progress of
the implementation of IBWT projects, its
negative and positive effects gradually
appeared in various fields (8, 9 & 10).

The main causes of the problems are the lack
of attention to identification, accurate
prioritization of effective factors and
inaccurate valuation.

In addition to not knowing and paying
enough attention to various aspects of IBWT
projects, the main economic valuation of
these projects is only based on benefits and
cost analysis without considering other
aspects such as environmental and social
issues.

The main purpose of this study is to develop
a model that can simultaneously determine,
prioritize and quantify effective factors in
IBWT projects and finally make an economic
evaluation.

Materials and Methods

In order to achieve the objectives of the
research, first, the effective factors in the
basins of origin, destination and transfer
route in IBWT projects were identified
through library studies. Then, the collected
factors were divided into seven main criteria
and 105 indicators. For evaluating the
accuracy of the data collection and
classification process, Delphi method was
used. Also, in order to prioritize the final
criteria and indicators, the Analytic Network
Process (ANP) method was used to design a
network structure at three levels including
purpose, criteria and indicators. In the
following, Quantification and financial
valuation of effective criteria was done by
integrated valuation model. Also, two
financial Economic indicators included
Benefit Cost Ratio (BCR) and Net Present

Value (NPV) was used for economic
assessment.

Findings

After consensus of all experts, the final
classification was divided into 8 criteria;
environmental, financial-economic, socio-
cultural, health-treatment, political-security,
technical-executive, policy-management and
legal-legislative. Also, Indices decreased
from 105 to 63.

The political-security criterion is of great
importance with a large difference about
18% compared to the second priority
(health-medical criterion).

On the other hand, health-care and
environmental criteria are in the second and
third priorities with a difference of 1%. The
placement of financial - economic criteria
(4%) and technical - executive criteria (3%)
in the seventh and eighth positions,
respectively, showed that the
implementation of IBWT projects affects
more important and sensitive issues.

In prioritizing environmental indicators, the
groundwater resources sustainability index
with a score of 0.224 is in the first priority.
In prioritizing technical-executive
indicators, the technical specifications index
of the project with a score of 0.182 with a
very small difference compared to the two
indicators of durability and permanent
operation is in the first place.

The BCR value in the Chalous water transfer
plan (in 2012) with a discount rate of 6 and
8 results in 3.69 and 2.7 respectively (24).
Modified BCR in the model is reduced for
both the 6 and 8 discount rates, from one to
0.2 and 0.14, respectively, which shows that
the current scheme is not economical.

Discussion

The main differences in obtained
classification compared to the classification
of the main criteria in other similar studies
(17, 27 & 28) is considering the medical and
political - security criteria separately, which
in other researches is mentioned only one of
them. On the other hand, in other criteria, no
difference is observed. Therefore, the results
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of classification of main criteria in this
research can be considered more complete.
By considering the application of the
integrated valuation model for
environmental and technical-executive
criteria and modified NPV and BCR
specifications, it can be concluded that the
accuracy of direct valuations depends on the
accuracy of existing criteria and guidelines.
On the other hand, accuracy in prioritizing
the indicators will make the method of
relative valuation with weight coefficients
more accurate. Also, the dynamics of the
integrated valuation model is in the addition
and subtraction of indicators and the
accuracy of valuation methods.

Conclusion

Finally, according to the findings of the
present study, political and security issue is
very considerable issue. Also, integrated
economic evaluation in IBWT projects leads
to quantify and evaluate effective
quantitative and qualitative factors and
provides a more accurate economic
evaluation. In this valuation, the discount
rate (or time value of money) is considered
separately for each criterion, which
increases the accuracy of valuation
according to the intrinsic and functional
value of each criterion. Therefore, it is
necessary to determine the appropriate
discount rate in estimating and correcting
the BCR and NPV financial indicators.
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