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MODEL ANALYSIS OF HOUSEHOLDS' BEHAVIOR IN DROUGHT TIME

By Norio OxaADpA, Hirokazu Tatano, Kiyoshi Kosayasut and Mitsuo NAMIKAWA

Synopsis

This paper presents a households’ behavior model in drought time. In drought
time, the difficulty of gaining the required amount of water increases and
households are forced. to reallocate their resources to produce water-dependent in-
house services. In this paper, the difficulty induced by drought is expressed in
terms of increased time to obtain a unit amount of water. A demand model is
proposed to theoretically analyze the demand substitutions between different services
as the time to gain water increases in drought time. It is shown that both the
preferences for in-house services and the characteristics of households technology to
produce in-house services determine the substitution patterns of the services and
factor demands for inputs for the in-house services’ production.
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Tablel. Water consumption patterns of in-house services and their examples

1llustrated

T 2 s (p+ Tw)x, te Sk example
(1) | increasing | increasing | increasing | increasing | flushing in a toilet,
{2) | increasing | decreasing | increasing | increasing washing
(8) | increasing | decreasing | decreasing | increasing
{4) | decreasing | decreasing | decreasing | increasing cooking
{8) | decreasing | decreasing | decreasing | decreasing
{6) | decreasing | increasing | decreasing | decreasing | sprinkling with water
(7} | decreasing | increasing | increasing | decreasing
(8) | increasing | increasing | increasing | decreasing taking a bath
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Table 2. Calculated elasticities and assumed water consumption patterns of in-
house services

leisure |composite

service service service service service service time  |commodity
1 2 3 4 5 6 /) Z

service 0.9752 |—5.490E-3|—5.490E-3(—5.490E-3| —5.488E-3| —5.489E-3( —5.489E-3| —5.490E-3
1 l ¢ 4 ! 1§ l l !

0.97567 |—5.460E-3|—5.460E-3|—5.460E-3| — 5.458E-3| —5.458 E-3| —5.458E-3| - 5.460E-3

service |—5.489E-3| 0.8930 |—5.490E-3|—5.490E-3|—5.488E-3| —5.489E-3| —5.489E-3 —5.489E-3
2 l l l l 1 l l l
—~5.460E-3; 0.9000 |—5.460E-3|—5.460E-3|—5.457TE-3|—5.459E-3| —5.458E-3| — 5.459E-3
service |—5.489E-3|—5.490E-3| 0.91081 |—5.490E-3|—5.490E-3]—5.489E-3| —5.489E-3| —5.489E-3
3 l l { l { l { l
—5459E-3|—5.460E-3| 0.9163 |—5.460E-3|—5.460E-3| —5.458E-3| —5.459E-3 —5.458E-3

service 3.293E-3] 3.292E-3| 3.293E-3| 1.065 3.295E-3 3.293E-3| 3.294E-3] 3.294E-3

4 ¢ l ! l 1 l l l
Du 3.275E-3| 3.274E-3| 3.274E-3| 1.066 3.277E-3| 3.275E-3| 3.276E-3] 3.276E-3
service 3.294E-3| 3.295E-3] 3.293E-3| 3.295E-3] 1.071 3.293E-3| 3.294E-3] 3.293E-3

5 { l { ! l l { l

3.276E-3| 3.276E-3] 3.274E-3| 3.276E-3] 1.075 3.275E-3| 3.275E-3| 3.275E-3

service 3.294E-3| 3.292E-3| 3.294E-3| 3.292E-3| 3.292E-3] 1.014 3.293E-3| 3.2%4E-3
6 l l l l l l { l
3.276E-3| 3.2T4E-3| 3.276E-3] 3.274E-3] 3.274E-3| 1.014 3.276E-3| 3.276E-3

leisure 3.294E-3| 3.296E-3| 3.294E-3] 3.294E-3 3.292E-3] 3.294E-3] 1.008 3.293E-3

time l l l 1 ! l l 1
4 3.276E-3| 3.277E-3| 3.276E-3] 3.276E-3] 3.274E-3| 3.275E-3| 1.008 3.275E-3
composite| 3.293E-3| 3.293E-3| 3.295E-3] 3.295E-3| 3.292E-3| 3.294E-3 3.293E-3 1.019
commodity ! l l l l l l !
Z 3.275E-3| 3.274E-3| 3.276E-3| 3.277E-3] 3.274E-3| 3.276E-3| 3.275E-3 1.020
0.181 0.0486 0.0578 0.0480 0.0445 0.191 0.284 0.145
Sk t l ! l l ! l 1

0.184 0.0518 0.0613 0.0472 0.0418 0.188 0.283 0.144

5.14E-3 | 4.02E-2 | 2.68E-2 | —1.39E-2| —2.61E-2| —7.77E-3| —3.22E-3 | —3.22E-3
n*: { ! l l l l l l
5.26E-3 | 2.02E-2 | 2.67E-2 | —5.03E-3| —3.49E-2| —7.62E-3| —3.12E-3 | —3.12E-3

0.650 0.849 0.632 1.674 0.521 0.687
e u I Z 2 2 I ?
0.642 1.095 0.613 1.942 0.443 0.696

0.337 0.406 0.336 0.163 0.323 0.326
s ! l l 1 l !
0.345 0.234 0.357 0.029 0.424 0.318

0.979 1.212 0.939 1.849 0.870 1.022
24 l§ l l ! l 4
0.979 1.304 0.940 1.973 0.903 1.022

1.39E-3 | . 0.217 1.36E-2 0.150 [-0.101 |~1.11E-3
T*n l l l l l l
1.24E-3 0.123 1.25E-2 0.027 |[-0.13¢ |-—1.13E-3

1.39E-3 0.217 1.36E-2 0.150 |[~0.101 |-1.11E-38
O%u l l l ! l {
1.24E-3 0.123 1.25E-2 0.027 |—0.134 |-—1.13E-3

2.10E-2 | —0.212 6.12E-2 | —0.849 0.130 | —2.15E-2
1—ogku { l l l { ¢
2.09E-2 | —0.304 6.01E-2 | —0.973 0.097 | —2.15E-2

9.22E-4 0.129 9.03E-3 0.126 —0.068 |—747E-4
z kO, ! ! ! ! l !
8.12E-4 0.094 8.03E-3 0.024 -0.077 —T7.70E-4

pattern 1] 3 (1 ) i (5)
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