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Table 1. Soil content and mean infiltration rate for each of the irrigation associations.

Soil content (%)

Irrigation Clay Loam Sandy Sand Gravel Silty Clay Mean

associations Loam Sand Loam Loam infiltration

(3.2)*  (3.5) * (3.7) * (4.1) * (4.4) * (3.6) * (3.3) * (mm/day)

I-lan 10.02 41.46 48.52 3.56

Pei-Chi 22.7 72.62 4.68 3.68

Tao-Yuan 19.78 41.41 16.36 22.45 3.60

Shi-Men 57.71 14.57 24.21 3.51 3.25

Shin-Chu 13.06 77.52 8.95 0.48 3.71

Miao-Li 35.52 58.55 5.92 3.65

Tai-Chung 3.87 18.02 68.14 0.09 9.88 3.60

Nan-Tou 0.08 16.68 71.07 0.46 11.71 3.75

Chang-Hwa 10.84 62.71 26.45 3.57

Yun-Lin 0.02 29.07 68.82 0.14 0.06 1.88 3.63

Chia-Nan 9.73 47.20 38.24 3.24 0.02 1.56 3.56

Kao-Hsiung 5.95 41.29 50.26 2.49 3.57

Pin-Tung 12.86 84.11 3.03 3.68

Tai-Tung 18.71 66.69 7.90 6.70 3.74

Hua-Lian 1.62 36.22 40.28 21.89 3.70

Note: *Soil infiltration rate (mm/day)
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Table 2. Groundwater recharge of paddy fields in the first crop season in 2000.

County Growth area Infiltration rate Irrigation days Groundwater
(ha) (mm/day) (day)  recharge

(106 m3)

Taipei city 302 3.68736 62 0.69

Taipei 609 3.68736 68 1.53

Kee-Long 3.68736

I-Lan 11,942 3.56698 57 24.28

Tao-Yuan 15,981 3.43026 59 32.34

Hsin-Chu 7050 3.71341 75 19.63

Hsin-Chu city 1513 3.71341 75 4.21

Miao-Li 9520 3.65227 68 23.64

Tai-Chung 16,277 3.60572 68 39.91

Tai-Chung city 1374 3.60572 76 3.77

Nan-Tou 1895 3.75005 56 3.98

Chang-Hwa 29,374 3.57252 68 71.36

Yun-Lin 30,834 3.63485 78 87.42

Chia-Yi 19,989 3.56344 78 55.56

Chia-Yi city 886 3.56344 87 2.75

Tai-Nan 21,194 3.56344 90 67.97

Tai-Nan city 144 3.56344 90 0.46

Kao-Hsiung 6,024 3.57734 78 16.81

Kao-Hsiung city 153 3.57734 86 0.47

Pin-Tung 5,736 3.6864 104 21.99

Hua-Lian 7,361 3.70739 62 16.92

Tai-Tung 6,901 3.74108 99 25.56

Total 521.25
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Table 3. Groundwater recharge of paddy fields in the second crop season in 2000.

County Growth area Infiltration rate Irrigation days Groundwater
(ha) (mm/day) (day)  recharge

(106 m3)

Taipei city                 577 3.68736 52 1.11

Taipei 688 3.68736 52 1.32

Kee-Long 3.68736

I-Lan 12,013 3.56698 37 15.85

Tao-Yuan 28,452 3.43026 52 50.75

Hsin-Chu 13,226 3.71341 70 34.38

Hsin-Chu city 2926 3.71341 70 7.61

Miao-Li 17,512 3.65227 70 44.77

Tai-Chung 32,451 3.60572 76 88.93

Tai-Chung city 2,728 3.60572 76 7.48

Nan-Tou 4,209 3.75005 72 11.36

Chang-Hwa 55,166 3.57252 76 149.78

Yun-Lin 48,667 3.63485 79 139.75

Chia-Yi 36,834 3.56344 78 102.38

Chia-Yi city 1,738 3.56344 79 4.89

Tai-Nan 33,490 3.56344 66 78.76

Tai-Nan city 1,158 3.56344 61 2.52

Kao-Hsiung 9,706 3.57734 52 18.06

Kao-Hsiung city 246 3.57734 65 0.57

Pin-Tung 9,946 3.6864 63 23.10

Hua-Lian 14,370 3.70739 46 24.51

Tai-Tung 13,743 3.74108 66 33.93

Total 841.80
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Table 4. Value of groundwater recharge in 2000.

Period Groundwater Price of water Value of
recharge NT$/m3 groundwater
(106 m3) recharge

(106 NT$)

First crop 521.25
5.73

29.87

Second crop 841.80 48.24

Total 1362.05 78.11

Table 5. Field measurements of average height of embankment opening in the Taoyuan area.

Width of embankment Average Average Number of
opening length (cm) height (cm) measurements

<20 cm 36.39 13.47 292

20 cm to 30 cm 41.85 16.76 814

>30 cm 47.67 19.38 150

Table 6. Effective storage capacity of paddy fields in 2000.

Cropping Growing area Height of Average depth Effective storage
(ha) embankment of ponding water capacity

opening (cm)  (cm) (106 m3)

13 101.42

Second crop 144,892 16 6 144.89

19 188.36



��

/��� �4������� ���	�� ��� �����#���������� ������� �
���������� ���� ���������� 
����$�� ��#�����
�	���#������� ���� ����������#�������������#��$���
� ������� ���� 
�������	������ ���������
%������H'��/���	���� #�������� ���������� %����!�C/KF��'���
� ����� ���� �����$����� ����"� ��������
�
�$�����
��%06<3� ���'��/��������$�����	����������#����������������������
���
��
������
������C/K������ �"�"� ��� ������������ ���� ����������� �#����$����$��� ��� ���� �"�� ����?� ��
��
#�������������/������

�������	��������������

A���
	�
������	����������#	�#��$����$��	����������/������
����
��������
���
���
	��������
�������������$��������#���
�������4��#�������������
�����#	������4#��
�����	�������������#����
�����	�����4���������<��������
�����������$������$��	������������	��������$����������

	�
������

/�����������$�����5�������
	�
����������
����/��������
���������
	������������<�
������
7�����#��������6���	������3����

�����64��	�����E	����/��������9��$-/	�$��3���$-;����E	�-
A����3���-E���/��-C����G��-;
�	�$��/��#�����
������E�-A���#�����
	�
����������
��*������9��-
/	�$� ������ ���� 
������ ��
�� 	�� ��� ���� 
	�
��������
� �
������� ��� ����� ��� 	##��� ��	�� ��
C/K����?����������������������	�����C/K H����������/����	������������������������
	�
�����
��	�������	�������������������
���
���
������������	�����9��-/	�$��
���
����������#	���$����
���	����������������
���������$�����������������������
	�
�������/�����	�������
��
�������
=

3�
�� ��� ������ ����� I� ��!JM%&�4��	�� 
	�
�����'� F� %&�4��	�� 
	�
������ ��� 9��-/	�$'
 �J�3�
�� ���9��$-/	�$NO���!J%0������� 
	�
������ F�0������� 
	�
������ ���9��-/	�$�J�3�
�� ��
9��-/	�$'

/�����
	�������������#	��������
�#��
����������������

Table 8. Cost of land subsidence in Taiwan.

Area Maximum Area of Upper bound Lower bound
subsidence (cm) subsidence (km2) of cost of cost

(109 NT$)  (109 NT$)

Pin-Tung 294 175 101.90 27.00

Chan-Hwa 138 100 40.34 10.68

Yun-Lin 186 300 107.73 28.54

Chia-Yi 101 250 78.79 20.87

Tai-Nan 19 30 8.94 2.37

Kao-Hsiung 23 10 3.22 0.85

Taipei Basin 224 252 102.94 27.27

I-Lan Plain 19 50 14.77 3.91

Total 458.66 121.53

Table 7. External value of flood prevention in 2000.

Raw water price Storage capacity External value
(NT$/m3) (106 m3)  (106 NT$)

101.42 1,131

11.15 144.89 1,616

188.36 2,100
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Figure 2. External value of upland field in Japan (MAFF 2001).

Figure 1. External value of paddy fields in Japan (MAFF 2001).
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Figure 3. Change in rice cultivated area in Japan.
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Table 2. Main sources of water for different domestic uses of households (n=364) in Hakra 6R,
Pakistan (van der Hoek et. al 1999).

Village tank Seepage from Water supply Canal Total
canals, fields scheme (direct)

Uses n (%) n (%) n (%) n   (%) (%)

Drinking 64 (18) 26 (72) 2 (8) 7 (2) (100)
5 8

Cooking 87 (24) 23 (64) 3 (10) 9 (2) (100)
3 5

Washing
utensils 178 (49) 12 (34) 4 (12) 18 (5) (100)

5 3

Laundering 166 (46) 82 (22) 4 (12) 74 (20) (100)
2

Bathing 174 (48) 12 (33) 4 (12) 27 (7) (100)
0 3

House
cleaning 78 (21) 39 (11) 2 (8) 3 (1) (41)

8

Sanitation 181 (49) 14 (39) 4 (12) 0 (0) (100)
1 2

Note: Only 148 (41%) of the 364 households reported using water for house cleaning.

Table 1. Main sources of water for different domestic uses of households (n=156) in the Kirindi
Oya   Irrigation and Settlement Project, Sri Lanka (van der Hoek et al. 1999).

Standpipe Well Canal River (tank) Other Total

Uses n (%) n (%) n (%) n (%) n (%) N (%) (%)

Drinking,
cooking 109 (70) 4 (29) 0 (0) 1 (1) 0 (0) 0 (0) (100)

6
Washing
utensils 100 (64) 4 (30) 3 (2) 4 (2) 1 (1) 1 (1) (100)

7

Laundering 48 (31) 2 (15) 57 (36) 12 (8) 16 (10) 0 (0) (100)
3

Bathing 49 (31) 2 (14) 55 (35) 13 (8) 16 (10) 1 (1) (100)
2

House
cleaning 43 (28) 1 (12) 4 (2) 3 (2) 3 (2) 3 (2) (48)

9

Sanitation 92 (59) 4 (28) 9 (6) 5 (3) 6 (4) 0 (0) (100)
4

Note: Only 75 (48%) of the 156 households reported using water for house cleaning.
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Table 1. Alternative bids for paddy fields (NT$).

Water preservation function Land erosion protection function

First round Second round bidding First round Second round  bidding
bidding  bidding

B BH BL B BH BL

33 50 17 21 30 10

85 40 125 121 180 60

151 225 75 162 243 81

203 304 102 263 394 132

320 480 160 404 605 202

�������������������	����������

Table 2. Results from attempted telephone numbers.

Result No. of observations Percentage

1. Success 1,225 16.0

2. Refusal 1,318 17.3

3. No answer or busy tone 3,517 46.0

4. No adults around 159 2.1

5. Verbal communication problems 192 2.5

6. Out of service numbers 754 9.9

7. Business or fax numbers 473 6.2

   Total 6.638 100%
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Table 3. Demographic summary.

Variables No. of Mean Standard Min. Max.
observations error

Age 1,013 39.71 12.03 20 89

Education 1,186 12.82 3.90 6 25

Family size 1,178 4.88 2.47 1 20

No. of working people in a family 1,157 2.54 1.67 0 18

Tenure 947 11.99 10.60 1 60

Average expense (x104) 555 68.37 36.12 36 170

Marriage status 1,225 0.72 0.44 0 1

Average income (x104) 695 82.07 42.67 36 170

Homeowner 1,225 .72 .44 0 1

Urban residents 1,225 0.46 0.49 0 1

Flood 1,209 0.14 0.35 0 1

Gender 1,225 0.51 0.50 0 1

6Yabe, Bergstorm and Boyle (1999) compare the effects of two payment vehicles of a special tax and a tax realloca-
tion method on willingness to pay. In this study, we use the tax reallocation method meaning that the residents do not
need to pay out of their own pockets to finance the environmental protection program. Instead, the tax money allo-
cated to other public services will decline along with an increase in the amount of money allocated to the environ-
mental protection program.

7The amount of B,B H  and BL are determined from the pretest. They are presented in table 4.

8The amount of B, B H  and BL are determined from the pretest. They are presented in table 4.
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Table 4. Participants’ responses to the initil and second bids.

Table 3.1. Demographic summary.

Occupation: No. of Observations Percentage

Public worker 119 10.57
Business 199 17.67
Farmers 60 5.33
Self-employed 139 12.34
Blue collar 197 17.50
Staff 145 12.88
Other 206 18.29

Working position:
Owner of the business 62 9.66
Manager 168 26.16
Staff 412 65.18
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Variables Water Land Water Land
preservation protection  preservation  protection

Education 20.77 22.05 -702.89*** -389.87**

(36.38) (37.78) (190.74) (202.48)

Income -27.75 -18.94 -239.84*** -142.89**

(24.59) (25.18) (60.23) (64.86)

Tenure 4.44 12.39 67.50*** 28.29**

(9.71) (10.27) (18.96) (20.16)

Marital Status 14.74* 36.26 301.69*** 202.86**

(22.58) (23.14) (77.47) (83.68)

Gender 20.54 15.32 89.08*** 53.84**

(19.06) (19.85) (25.99) (27.21)

Urban -.57 -14.75 -52.62** -43.49*

(19.57) (20.30) (23.52) (24.56)

Family size -8.56** -9.11** -39.92*** -27.16***

(3.59) (3.85) (8.88) (9.52)

Manager -19.82 -27.01 -124.57*** -85.85**

(27.27) (28.14) (38.16) (40.38)

Farmer 10.36 58.82 130.46** 123.65**

(45.24) (48.44) (54.13) (57.72)

Businessman 12.88 24.37 116.67*** 82.45**

(23.60) (25.13) (35.50) (37.60)

News 12.76 1.82 13.57 2.43

(11.41) (11.65) (11.28) (11.60)

Flood 9.76 20.10 -159.52*** -75.03

(26.96) (26.91) (51.06) (53.16)

Mill’s ratio — — 7046.71*** 4035.91**

(1824.21) (1948.97)

Constant 352.83** 301.97 4322.64*** 2577.48**

(109.93) (113.50) (1034.22) (1104.94)

Log likelihood -1081.26 -1131.21 -1073.87 -1129.08

Number of obs 705 707 705 707

Model chi2 (15) 12.65 18.31 27.42 22.57

Prob>chi2 0.562 0.1932 0.0255 0.0936

Medium WTP 3253.08 3228.00 3370.92 3360.36

Notes: 1.1, 5, and 10% levels of significance are denoted by ***, and **, respectively.
2.Standard errors are given in parentheses.
3.Education, income and tenure year are in natural logarithm form.
4.The variable “News” represents the number of news sources where the respondents obtain their

 environmental knowledge.

Table 5. Maximum likelihood estimates of the respondents’ WTP.
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