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A B S T R A C T

Dams can produce electricity and ensure water security, but at the same time they radically alter
the hydrological regime of rivers with significant consequences for the economic and environ-
mental welfare of the region in which they are located. Cost-benefit analysis (CBA) is currently
the most frequently used framework for the economic evaluations of dams. Changes at different
time scales influence the economic appraisal of dams. However, change and adaptation at both
the operational and the structural level are often not included in the CBA evaluation. Not in-
cluding change and adaptation limits the realistic estimation of cost and benefits, and the ap-
preciation of resilient solutions that offer satisfactory responses for a large set of future scenarios.

In this paper we consider the specific features of large dams in an African context, and identify
methods for an economic evaluation that takes into account for change and adaptation at both
the operational and the structural scales, as well as their interplay. These methods are then
applied to the ex-ante evaluation of a system of existing dams on the Senegal River Valley.
Results indicate the economic potential of the dams under changing conditions, for both adaptive
and non-adaptive reservoir operation strategies.

1. Introduction

Large dams are strategic assets for the production of electricity and to ensure water security by storing water when it is most
abundant and making it available when it is scarcer, and hence more valuable. Notwithstanding the service they provide, large dams
are mega-projects [55] that often radically change the hydrological regime of a river, thereby affecting its economic and environ-
mental conditions. Dams may be the focus of many controversial issues: the World Commission on Dams (WCD) [51] has been a
milestone in a debate that it is still ongoing [2,12,21,47]. Understanding the effects of new dams and their role within the hydro-
logical cycle, taking the costs and the benefits in economic, social, and environmental terms into account is a precondition to taking
responsible and sustainable decisions [63].

Cost-benefit analysis (CBA) is the most frequently used method for the evaluation of economic impacts of dams in the academic
literature [33], with a long history [8] of applications in the evaluation of the socio-economic feasibility of new projects. CBA
evaluates policy interventions by comparing their negative and positive consequences using a common monetary metric to identify
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