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Abstract

As climate change adaptation is becoming a recognized policy issue, the needs are growing about quantitative economic eval-
uation of adaptation-related public investments, particularly in the context of climate finance. Irrigation, which enhances and
stabilizes water supply for farming, is a potential means of climate change adaptation, but attempts of economic evaluation
of its effectiveness as an adaptation measure are few in part because such assessment requires an integration of various types
of simulation analyses. Against this background, we conduct a case study of a Kenyan irrigation development project (Mwea
Irrigation Development Project), which is undertaken by the Kenyan government with a loan from the Japan International
Cooperation Agency (JICA), to evaluate the effectiveness of the project for climate change adaptation by using a combination of
simulation models. Specifically, we conduct a simple downscaling of CMIP5 climate simulation data, whose outputs are fed into
a hydrological model (SHER model) and a yield forecasting model (DSSAT model). With these simulation data, together with
data of socioeconomic parameters drawn from existing and original surveys, we compute economic variables such as farmers’
average income. Climate and other uncertainties are incorporated into analysis without probabilistic weights (conforming to
the Robust Decision Making approach, e.g., Lempert et al., 2013) to highlight vulnerabilities for local farming. The results
show that despite uncertainties of precipitation trends, increased temperatures due to climate change have a general tendency
to reduce rice yields, and that irrigation development will mitigate that income impacts from the yield loss, i.e., it will likely

be effective as a means for climate change adaptation.
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INSTITUTE - In the presence of the needs for development assistance regarding climate change adaptation (e.g., in terms of Paris
Agreement), there are also the needs for evaluation methods for adaptation projects reflecting uncertainty of climate
: . : change
PA33 E-11 37 . Integ rative EFOnOm IC Eva I uation Of _an Infrastructu re - As a demonstration of project evaluation in terms adaptation effectiveness, we conduct a case study of a Kenyan irrigation
PrO_]eCt as a Measure for C||mate Change Adapta’ugn AY Ca Se Study development project (a project financed by the Japan International Cooperation Agency, JICA), estimating local effects of

climate change with and without the project through a combination of climate, hydrology, yield and economic simulations.

Of Irrlgatlon DeVEIOpment In Kenya - Results show general increases of farmer’s income and yield with irrigation development under climate change, while they
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- These patterns may imply overall effectiveness of irrigation development as an adaptation measure to climate change,
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farming of rice and horticulture has extensively been carried out in the area,
and the dam project is to increase and stabilize water supply for the farming
(the yellow areas in Fig. 1(b) are existing farmlands, and the green parts
are extension areas). In this analysis, we evaluate the effectiveness of the
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